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(57) Abstract: Methods, systems, and devices for wireless commu-
nications are described. A user equipment (UE) may detect a radio
link failure between the UE and a master node of a dual-connectivi
ty configuration. The UE may transmit, to a secondary node in the
dual-connectivity configuration, an indication that the radio link fail-
ure has occurred. The secondary node may receive the indication of a
radio link failure and transmit the indication of the radio link failure
to the master node of the dual-connectivity configuration. The master
node may identify a target node for the UE and perform a handover
procedure of the UE from the master node to the target node.
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FAST RECOVERY FROM LINK FAILURE IN DUAL-CONNECTIVITY SYSTEMS
BACKGROUND

{0001} The following relates gencrally to wircless commumications, and more spectfically

to fast recovery from link fatlure in dual-connectivity systems.

(9]

{8662} Wireless communications systers are widely deploved to provide vanous types of
communication content such as voice, video, packet data, messaging, broadcast, and s¢ on.
These systems may be capable of supporting communication with multiple users by shanng
the available system resources {e.g., time, frequency, and power). Examples of such multiple-
access systems inchude fourth generation (4G) systems such as Long Term Evolution (LTE)
16 systems, LTE-Advanced (L'TE-A) systems, or LTE-A Pro systems, and fifth generation (5G)
systems which may be referred to as New Radio (NR) systems. These systems may employ
technologies such as code division multiple access {CDMA), time division muluple access
{TDMA}, frequency division moltiple access (FBMA), orthogonal frequency division
multiple access (OFDMA), or discrete Fourier transform spread orthogonal frequency
15 dwvision multiplexing (DFT-S-OFDM). A wireless multiple-access communications system
may include a number of base stations or network access nodes, each simultancously
supporting communication for multiple communication devices, which may be otherwise

known as user equipment (UE).

HEEER] Some wireless networks may be configured to operate in a dual-connectivity

20 configuration, in which a UE maintams simultancous connections with at least a first base
station, referred to as a master node (MN), and a second base station, referred to as a
secondary node (SN). In some examples, one or more of the radio Hinks between the UE and
the MN and/or between the UE and the SN may experience a radio hink fallure (RLF). When
an RLF is detected, conventional technigues utilize a radio resource control (RRC)

25 yeestablishment procedure to establish a new radio link between the UE and the affected base
station (MN and/or SN} or between the UE and a target base station (or target node).
However, sach conventional techniques are time-consuwming, utilize considerable over-the-air
resources, and do not leverage the dual-connectivity configuration to reduce the impact

associated with an RLF event.
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SUMMARY

0004} The described techniques relate to improved methods, systems, devices, and
apparatuses that support fast recovery from link failure m dual-connectivity systems.
Generally, the described technigues provide for a fast recovery procedure that utilizes a
secondary cell group (SCG) link to trigger a handover instead of using conventional radio
tnk failure (RLF} recovery procedures, such as a radio resource control {RRC)
reestablishment procedure. Generally, the handover procedure provides for fast recovery
from the RLF with less mterruption of data traffic than such conventional RLF recovery
procedures. For example, a user equipment {UE) may be connected to a master node (MN)
and a secondary node (SN} by wireless radio links in a dual-connectivity configuration. The
UE may detect or otherwise determine that an RLF has occurred between the UE and the
MN. In response, the UE may transmit or otherwise provide an indication of the RLF to the
SN in the dual-connectivity configuration. The SN may receive the indication of the RLF
between the UE and the MN and traosmit, forward, or otherwise provide an indication of a
RLF to the MN {¢.g., via a wircless transmission between the SN and the MN and/or between
a backhaul bink between the SN and MN}. In some aspects, the indication of the RLF may be
carried or otherwise conveyed in a measurement report. The MN may recerve the indication
of the RLF from the SN and identify a target node for the UE, ¢.g., based at least in part on
the measurement report. Accordingly, the MN may nitiate or otherwise perform a handover

procedore of the UE from the MN to the target node.

HEEIRY A method of wireless communications at a UE 1s described. The method may
melude detecting a RLF between the UE and a MN of a dual-connectivity configuration,
transmitting, to a SN m the deal-connectivity configuration, an indication that the RLF has
occurred, and performing, based on the RLF indication, a handover procedure from the MN

to a target node.

HEEIRY An apparatus for wireless communications at a UE is described. The apparatus
may include a processor, memory in electronic commumication with the processor, and
mstructions stored in the memory. The mstructions may be executable by the processor to
cause the apparatus to detect a RLF between the UE and a MN of a dual-conpectivity

configuration, transmuit, 1o a SN in the dual-connectivity configuration, an indication that the
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RLF has occurred, and perform, based on the RLF indication, a handover procedure from the

MN to a target node.

{0007} Aunother apparatus for wireless communications at a UE is descnbed. The
apparatus may include means for detecting a RLF between the UE and a MN of a dual-
connectivity configuration, transmitting, to a SN in the dual-connectivity configuration, an
mdication that the RLF has occurred, and performing, based on the RLF indication, a

handover procedure from the MN to a target node.

HEER A non-transitory computer-readable medium storing code for wireless
communications at a UE is described. The code may include instructions executable by a
processor to detect a RLF between the UE and a MN of a dual-connectivity configuration,
transmit, to a SN in the dual-connectivity configuration, an mndication that the RLF has
oocurred, and perform, based on the RLF indication, a handover procedure from the MN to a

target node.

{0609] In some examples of the method, apparatuses, and non-transitory computer-
rcadable medium described herein, the indication of the RLF may be transmitied to the SN

usimg a split signaling radio bearer.

[06016] Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further mnclude operations, features, means, or mstructions for
receiving, prior to the detected RLF, a message from the MN designating the SN asa

recipient of the indication of the RLF.

EBRE In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, transmitting the indication of the RLF may include

operations, features, means, or instructions for indicating a cause of the RLF.

0612} In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the canse of the RLF may include operations, features,

means, or instructions for a RLF detection on a master cell group hink or a handover fatlure.

[0013] In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the indication of the RLF may be transmitted to the SN

asing a secondary cell group signaling radio bearer.
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{0014} In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the target node may be the SN and performing the
handover procedure may include operations, features, means, or instructions for configuring
the SN as a new MN for the UE in the dual connectivity configuration, and establishing a

5  new connection with a new SN in the dual connectivity configuration, the new SN being

different from the SN.

{00158} In some cxamples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the target node may be the SN and performing the
handover procedure may include operations, features, means, or instructions for transitioning

10 from the dual connectivity configuration to a single connectivity configuration with the SN.

8016} Some examples of the method, apparatuses, and non-transitory computer-readable
mediam described herein may further include operations, features, means, or instructions for
determining that the handover procedure was unsuccessful, transmitting a RLF recovery
request message o the SN, and performing a RLF recover procedure, based on the RLF

15 recovery request message, with the MN,

[B017] Some examples of the method, apparatuses, and non-transitory computer-readable
mediam described herein may further include operations, features, means, or instructions for
detecting, after transmitting the indication of the RLF to the SN, a RLF between the UE and
the SN, and performing a RRC reestablishment procedure.

20 {0018 Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further mclude operations, features, means, or instructions for
detecting, before transmitting the indication of the RLF, a RLF between the UE and the SN,

and performing a RRC reestablishment procedure.

106019} Some examples of the method, apparatuses, and non-transitory computer-readable

o
[

medium described herein may further include operations, features, means, or mstructions for
detecting the RLF during a SN handover procedure from the SN 1o a new SN, and
transmitting the indication of the RLF to the new SN,

{6020] Some examples of the method, apparatuses, and non-transitory computer-readable

medium deseribed herein may further mclude operations, features, means, or instructions for

30 determuning, based on a measurement report, that the target node may be unavaiiable for
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performing the handover procedure, and performing the handover procedure from the MN {o

the SN, where the SN becomes a new MN based on the handover procedure.

{6621} Some examples of the method, apparatuses, and non-transitory computer-readable

medium described herein may further mclude operations, features, means, or instructions for

(]

transmitting, to cach SN of a set of SNs associated with the UE, the indication of the RLF

that further indicates 3 measurement report,

{6622} Some examples of the method, apparatuses, and non-transitory computer-readable

medium described herein may further nclude operations, features, means, or instructions for

determining that a radio link between the UFE and the SN satisfies a performance threshold,
10 where the indication of the RLF may be transmitted to the SN based on the performance

metric satisfying the threshold.

{6023} In some cxamples of the method, apparatuses, and non-transitory computer-

readable medium described herein, the indication of the RLF may be transmitted m a RRC

master control group link failure notification message, the RRC master control group hink
15 failure notification message including a measurement report and a master control group link

fatlure cause.

{6624} In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the handover procedure may include operations, features,
means, or instructions for an inter-RAT handover procedure or an mnter-RAT handover

20 procedure.

[6025] A method of wireless communications at a SN is described. The method may
mclude receiving, from a UE, an indication of 3 RLF for a radio link between the UE and 3
MN of a dual-connectivity configuration and transmitting an indication of the RLF to the MN

of the dual-connectivity configuration.

]
2

{6626} An apparatus for wireless communications at a SN is described. The apparatus
may include a processor, memory in electronic communication with the processor, and
mstructions stored in the memory. The structions may be executable by the processor to
cause the apparatus to receive, from a UE, an indication of a RLF for a radio lnk between the
UE and a MN of a dual-comnectivity configuration and transmit an indication of the RLF to

30 the MN of the dual-connectivity configuration.
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{0027] Another apparatus tor wircless cornmunications at a SN 1s deseribed. The
apparatus may include means for receiving, from a UE, an indication of a RLF for a radio
hink between the UE and a MN of a dual-conmectivity configuration and transnutting an

mdication of the RLF to the MN of the dual-connectivity configuration.

(]

(028 A non-transttory computer-readable medium storing code for wireless
o gt &

communications at a SN is described. The code may include mstructions exgcutable by a

processor to receive, from a UE, an indication of a RLF for a radio link between the UE and &
MN of a dual-connectivity configuration and transmut an indication of the RLF to the MN of

the dual-connectivity configuration.

10 [6029] In some examples of the method, apparatuses, and non-transtiory compuier-
readable medium descenibed herein, the indication of the RLF may be received using a spht

signafing radio bearer.

{8030} In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the indication of the RLF may be received using a

15 secondary cell group signaling radio bearer.

{0031} Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further mchude operations, features, means, or nstructions for

configuring the SN as a new MN for the UE in the dual-connectivity configuration.

[0032] Some cxamples of the method, apparatuses, and non-transitory computer-readable
20 medm described hercin may further include operations, features, means, or nstructions for
transitioning from the dual-connectivity configuration to a single connectivity configuration

with the UE.

{8633} Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further include operations, features, means, or mstructions for

25 recciving the indication of the RLF in a first message over a signaling radio bearer 1 (SRB1),
decoding the first message to determine that the RLF on a master control group radio hink
may have occurred, and transmitting the indication of the RLF to the MN in a sceond

Message.

10634} Some examples of the method, apparatuses, and non-transitory computer-readable

3¢ medium described herein may further include operations, features, means, or mstructions for
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receiving the indication of the RLF over a signaling radio bearer 3 (SRB3), where
transmitting the indication includes encapsulating the mdication of the RLF n a backhaul

container message for transmitting to the MN.

{0035] In some examples of the method, apparatuses, and non-transitory computer-

readable medium described herein, the backhaul contamer message may be encapsulated

(]

according to an Xn or X2 protocol.

{86636} Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further nclude operations, features, means, or mstructions for
receiving, from the UE, a RLF recovery request message indicating that a handover

10 procedure was unsuccessful, and transmitting, to the MN, an mdication of the RLF recovery

request message.

{6637} Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further include operations, features, means, or mstructions for
determining that the MN may be uvnavailable for transmitting the ndication of the RLF,

15  determining that the SN may be configured with a control plane interface with a core
network, and performing, based on the control plane interface configuration, a handover
procedore of the UE from the MN to the SN, where the SN becomes a new MN of the UE

based on the handover procedure,

8038} Some examples of the method, apparatuses, and non-transitory computer-readable

20 medium described herein may further include operations, features, means, or mstructions for
determining, based on the indication of the RLF, that a target node may be unavailable for
performing the handover procedure with the UE, determining that the SN may be configure
with a control plane interface with a core network, and performing, based on the control

plane interface configuration, a handover procedure of the UE from the MN to the SN, where

[
L

the SN becomes a new MN of the UE based on the handover procedure.

{6639} In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the indication of the RLF may be received in a RRC

master control group failure notification message.
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6040} In some examples of the method, apparatuses, and non-transitory computer-
readable medium described hercin, a wireless transmission, a backhaul link, or a combination

thereof.

{0041} In some examples of the method, apparatuses, and non-transitory computer-

(]

readable medinnm desertbed herein, the mdication of the RLF further indicaies a cause for the

RLF.

{6642} A method of wireless communication at a MN is described. The method may

imchide receiving, from a SN of a dual-connectivity configuration, an indication of a RLF

from a UE, the RLF being for a radio link between the UE and the MN, identifying, based on
10 the RLF, atarget node for the UE, and performing a handover procedure of the UE from the

MN to the target node,

HEEERY An apparatus for wireless communication at a MN is described. The apparatus
may include a processor, memory in electronic communication with the processor, and
mstructions stored in the memory. The mstructions may be executable by the processor to
15 cause the apparatus to receive, from a SN of a dual-connectivity configuration, an indication
of a RLY from a UE, the RLF being for a radio hink between the UE and the MN, 1dentify,
based on the RLF, a target node for the UE, and perform a handover procedure of the UE

from the MN to the target node.

{8044} Another apparatus for wircless communication at a MN 18 deseribed. The

20 apparatus may inclede means for recciving, from a SN of a dual-connectivity configuration.
an indication of a RLF from a UE, the RLF being for a radio link between the UE and the
MN, identifying, based on the RLF, a target node for the UE, and performing a handover

procedore of the UE from the MN to the target node.

{86645} A non-transitory computer-readable medium storing code for wireless

o
[

communication at a MN is described. The code may melude instructions executable by a
processor to receive, from a SN of a dual-connectivity configuration, an indication of a RLF
from a UE, the RLF being for a radio link between the UE and the MN, identify, based on the
RLF, atarget node for the UE, and perform a handover procedure of the UE from the MN to

the target node.
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[0046] In some examples of the method, apparatuses, and non-transitory computer-

readable medium described herein, the target node may be different from the MN and the SN,

{0647} Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further mclude operations, features, means, or instructions for
determining that the MN operates using a first radio frequency spectrum band, and
determuning that the target node operates using the first radio frequency spectrum band,
where the target node may be identified based on the target node operating using the first

radio frequency spectrum band.

[60438] In some examples of the method, apparatuses, and non~transitory compuier-
readable medium described herein, the SN operates using at least one of the first radio
frequency spectrum band, a second radio frequency spectrum band that may be different from

the first radio frequency spectnum band, or a combination thereof.

8049} Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further nclude operations, features, means, or mstructions for
determining that the MIN operates using a first radio access technology, and determining that
the target node operates using the first radio access technology, where the target node may be

identified based on the target node operating using the first radio access technology.

0050 In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the SN operates using at keast one of the first radio access
technology, a second radio access technology that may be different from the first radio access

technology, or a combination thercof.

{0051 Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further mchude operations, features, means, or nstructions for
decoding a measurement report indicating the RLF, where the target node may be identitied

based on the measurement roport.

{60521 In some examples of the method, apparatuses, and non-transtiory compuier-
readable medium described herein, the target node includes a second distribution unit (BU) of

a dual-DU configuration associated with the MN.
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{0053} In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the indication of the RLF may be received from the SN

asing a sphit signaling radio bearer.

[6054] Some examples of the method, apparatuses, and non-transitory computer-readable
mediam described herein may further include operations, features, means, or mstructions for
transmitting, prior to receiving the mdication of the RLF, a message to the UE designating

the SN as a recipient of the indication of the RLF.

HEERRY Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further mclude operations, features, means, or instructions for
configuring the SN as a new MN for the UE i at least one of the dual-connectivity

configuration or a single-connectivity configuration.

[0056] In some cxamples of the method, apparatuses, and non-transitory computer-
readable medium described herein, receiving the indication of the RLF may include
operations, features, means, or instructions for receiving a backhaul container message that

may be cncapsulated according to an Xn or XZ protocol.

[6057) Some examples of the method, apparatuses, and non-transitory computer-readable
medium described herein may further mclude operations, features, means, or nstructions for
recerving, from the SN, an indication of a RLF recovery request message mdicating that the
handover procedure was unsuccessful, and performing a RLF recovery procedure with the

UE.

[3058] Some examples of the method, apparatuses, and non-transitory computer-readable
mediam described herein may further include operations, features, means, or mstructions for
determining, based on the ndication of the RLF, that the target node may be unavailable for

performing the handover procedure with the UE, determining that the SN may be configured
g, based on the control

[y

with a control plane mterface with a core network, and performin
plane interface configuration, a handover procedure of the UE to the SN, where the &N

becomes a new MN of the UE based on the handover procedure.

[6059] In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, a wireless transmission, a backhaul link between, or a

combination thereof.
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{6660} In some examples of the method, apparatuses, and non-transitory computer-
readable medium described herein, the handover procedure may include operations, features,
means, or instructions for an inter-RAT handover procedure or an mnter-RAT handover

procedure.

BRIEF DESCRIPTION OF THE DRAWINGS

(]

{06661} FIG. 1 illustrates an example of a system for wireless communications that
supports fast recovery from link failure in dual-connectivity systems in accordance with

aspects of the present disclosure.

08062} FIG. 2 llustrates an example of a wirgless communication system that supports
16 fast recovery from link failure in dual-commectivity systems in accordance with aspects of the

present disclosure.

{6663} FIGs. 3A and 3B iHlustrate an example of a process that supports fast recovery
from link failure in dual-connectivity systems in accordance with aspects of the present

disclosure.

15 [6064] FIG. 4 illustrates an example of a process that supports fast recovery from hink

fatlure in dual-connectivity systems in accordance with aspects of the present disclosure.

[0065] FIG. 5 illustrates an example of a process that supports fast recovery from link

failure 10 dual-connectivity systems in accordance with aspects of the present disclosure.

[(6066] FlGs. 6A and 6B illustrate an example of a process that supports fast recovery
20 from link failure in dual-connectivity systems in accordance with aspects of the present

disclosure.

[6067] FIGs. 7A and 7B illustrate an example of a process that supports fast recovery
from hink failure in dual-connectivity svstems m accordance with aspects of the present

disclosure.
25 [0068] FIGs. 8A and 8B illustrates an example of a process that supports fast recovery
from link failure in deal-connectivity systems m accordance with aspects of the present

disclosure.
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[06665] FIG. 9 illustrates an example of a wireless communication system that supports
fast recovery from link failure in dual-connectivity systems in accordance with aspects of the

present disclosure.

[6070] FIGs. 10 and 11 show block diagrams of devices that support fast recovery from

link failure in dual-connectivity systems in accordance with aspects of the present disclosure.

{6671} FIG. 12 shows a block diagram of a communications manager that supports fast
recovery from hink failure 1in dual-connectivity systems in accordance with aspects of the

present disclosure.

[072] FIG. 13 shows a diagram of a system including a device that supports fast
recovery from link failure in dual-connectivity systems i accordance with aspects of the

present disclosure.

{8673} FIGs. 14 and 15 show block diagrams of devices that support fast recovery from

hink failure 1n dual-connectivity svstems 1n accordance with aspects of the present disclosure.

[6074] FI(. 16 shows a block diagram of a communications manager that supports fast
recovery from link failure in dual-connectivity systems in accordance with aspects of the

present disclosure.

{6675] FIG. 17 cshows a diagram of a system including a device that supports fast
recovery from link fatlure in dual-connectivity sysiems in accordance with aspects of the

present disclosure.

[3076] FiGs. 18 through 20 show flowcharts illustrating methods that support fast
recovery from hink failure in dual-connectivity systems m accordance with aspects of the

present disclosure.
DETAILED DESCRIPTION

0077 Some wircless networks may be configured to operate in a dual-connectivity (DC)
configuration. For example, the wireless network may be configured to operate in an evolved
universal terrestrnal radio access network (E-UTRAN) new radio {(NR}, which may be
referred to as EN-DC, as 5G EN-DC, and/or as a 5G NR dual-connectivity configuration or
systern. Broadly, the dual-connectivity configuration supports the UE being connected to two

base stations {or nodes) at the same time. In some example, one base station {¢.g., a master

PCT/CN2018/118898
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node {MN)) may be a 5G or NR base station and a second base station {¢.g., a secondary
node (SN}3) may be an LTE base station. In other examples, the MN may be an LTE base
station and the SN may be a 3G or NR base station. In even further examples, both the MN
and SN may be 5G or NR base stations, or they may both be LTE base stations. The dual-
connectivity configuration may be supported when inter-connectivity bas been established
between the MN and SN base stations, via one or more backhaul hinks, core network
functions, and the like. In some examples, MIN may alsc be referred to as 3 master cell group
{(MCG) and the SN may be referred to as a secondary cell group (5CG). Some examples of
dual-connectivity may include the UE being simultaneously connected to the LTE and 5G
NR base stations and/or the UE utilizing the L'TE base station for control plane information
and the 3G NR base station for user plane traffic. In some aspects, the dual-connectivity
configuration may support direct and/or split radio bearers, a MCG signaling radio bearer
{SRB) between the UE and the MN, and/or a 5CG SRB between the UE and the SN. Broadly,
the dual-connectivity configuration leverages benefits of both LTE and 3G fimctionalities and

capabilities simukancously to improve overall system performance.

[8078] In some aspects, the UE communicates with the MN and/or the SN over one or
more wireless links or radio links, which may also be referred to as MUG link and SCG link.
Broadly, the radio links may be sub-6 GHz and/or mmW radio links. In some examples, one
or more of the radio links between the UE and the MN and/or the UE and the SN may
gxperience a radio link fallure (RLF). Generally, the RLF mayv occur due to obstruction, link
degradation, and the like, such that the radio link becomes unavailable and/or fails to satisfy a
performance threshold for continued use. Generally, the UE may perform channel
measurements to monitor link performance and identify an RLF based on the channel
measurements. When an RLF is detected. conventional techniques typically utilize a radio
resouree control (RRCY reestablishment procedure and/or may rely on a RLF recovery
procedure to establish a radio link between the UE and the affected base station (MN and/or
SN} and/or between the UE and a target base station (or target node). However, such
conventional technigques are time-consuming, involve considerable signaling exchange, and
do not leverage the dual-connectivity configuration to reduce the impact associated with an

RLF event.

[0079] Aspects of the disclosure are initially described 1o the context of a wireless

communications system. Generally, the described techniques provide for a fast RLF recovery
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procedure that utilizes a SCG link to trigger a handover instead of using conventional RLF
recovery procedures, such as a RRC reestablishment procedure. Generally, the handover
procedure provides for fast recovery from the RLF with less interruption of data traffic than
such conventional RLF recovery procedures. For example, a UE may typically be connected
to a MN and a SN by wireless radio links in a dual-connectivity configuration. The UE may
detect or otherwise determine that an RLY has occurred between the UE and the MN. In
response, the UE may transmit or otherwise provide an indication of the RLUF to the SN in the
dual-connectivity configuration. The SN may receive the indication of the RLF between the
UE in the MN and transmit, forward, or otherwise provide an indication of the RLF to the
MN (o.g., via a wireless transmission between the SN and the MN and/or between a backhaul
hink between the SN and MN}. In some aspects, the mdication of the RLF may carry or
otherwise conveyed the measurcment report. The MIN may receive the indication of the RLF
from the SN and identify a target node for the UE, ¢.g., based at least in part on the
measurement report. Accordingly, the MN may initiate or otherwise perform a handover

procedure of the UE from the MN to the target node.

e Aspects of the disclosure are further tHustrated by and described with reference to
apparatus diagrams, system diagrams, and flowcharts that relate to fast recovery from link

failure in dual-comnectivity svstoms.

{6081} FiG. 1 illustrates an example of a wirgless communications system 100 that
supports fast recovery from hink fatlure 1n dual-connectivity systems i accordance with
aspects of the present disclosure. The wireless communications system 100 mcludes base
stations 105, Uks 115, and a core network 130, In some examples, the wircless
communications system 100 may be a LTE network, an LTE-Advanced (LTE-A) network, an
LTE-A Pro network, or a NR network. In some cases, wireless communications sysiem 100
may support enhanced broadband communications, ultra-reliable {e.g., mission critical)
commumnications, low latency communications, or commaunications with low-cost and low-

complexity deviees.

{6082} Base stations 105 may wirclessly communicate with UEs 115 via one or more
base station antennas. Baseg stations 105 described herein may inchude or may be referred to
bv those skilled in the art as a base transcetver station, a radio base station, an access poud, a

radio transceiver, a NodeB, an eNodeB (eNB), a next-generation NodeB or giga-NodeB
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{either of which may be referred to as a gNB}, a Home NodeB, a Home eNodeB, or some
other suitable terminology. Wireless commumications system 100 may include base stations
105 of different types {e.g., macro or small cell base stations). The UEs 115 described herein
may be able to communicate with varicus types of base stations 105 and network equipment

mcliding macro eNBs, small cell eNBs, gNBs, relay base stations, and the like.

[6083] Each base station 105 may be agsociated with a particular geographic coverage
arca 110 in which communications with various UEs 115 1s supported. Each base station 105
may provide communication coverage for a respective geographic coverage area 110 via
communication hnks 123, and commumcation Hnks 125 between a base station 105 and a UE
115 may utilize one or more carriers. Communication links 125 shown in wireless
cormnmunications system 100 may include uplink transmissions from a UE 115 10 a base
statton 105, or downlink transmissions from a base station 105 to a UE 115, Downlink
transmissions may also be called forward link transmissions while uplink transmissions may

also be called reverse link transmissions.

{6084} The geographic coverage area 110 for a base station 105 may be divided nto
sectors making up a portion of the geographic coverage area 110, and each sector may be
associated with a cell. For example, cach base station 105 may provide communication
coverage for a macro cell, a small cell, a hot spot, or other types of cells, or various
combinations thereof. In some examples, a base station 105 may be movable and therefore
provide communication coverage for a moving geographic coverage area 1190, In some
examples, different geographic coverage arcas 110 associated with different technologies
may overlap, and overlapping geographic coverage arcas 110 associated with different
technologics may be supported by the same base station 105 or by different base stations 103,
The wireless conununications svstem 100 may include, for cxample, a heterogencous
LTE/LTE-A/LTE-A Pro or NR network in which different types of base stations 105 provide

coverage for various geographic coverage areas 110,

[6685] The term “cell” refers to a logical communication entity used for communication
with a base station 105 {¢.g., over a carrier), and may be associated with an identifier for
distingiushing neighboring cells (¢ g, a physical cell identifier (PCID), a virtual cell identifier
{(VCID)) operating via the same or a different carrier. In some examples, a carrier may

support mudtiple cells, and different cells may be configured according to different protocol
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types {¢.g., machine-type communication (MTC), narrowband Internet-of-Things {(NB-IoT),
enhanced mobile broadband (¢MBB), or others) that may provide access for different types of
devices. In some cases, the term “cell” may refer to a portion of a geographic coverage area

110 {c.g., a sector} over which the logical entity operates.

3086} UEs 1135 may be dispersed throughout the wireless commanications system 100,
and cach UE 115 may be stationary or mobile. A UE 115 may also be referred to as a mobile
device, a wircless device, a remote device, a handheld device, or a subscriber device, or some
other suitable terminology, where the “device” mayv also be referred to as a unit, a station, a
terminal, or a client. A UE 115 may also be a personal electronic device such as a cellular
phone, a personal digital assistant (PDA}, a tablet computer, a laptop computer, or a personal
computer. In some examples, a UE 115 may also refer to a wireless local loop (WLL) station,
an Internet of Things (JoT) device, an Internet of Evervthing (IoE) device, or an MTC device,
or the hike, which may be implemented in various articles such as appliances, vehicles,

meters, or the like.

{8087} Some UEs 115, such as MTC or IoT devices, may be low cost or low complexity
devices, and may provide for automated communication between machimes (e.g., via
Machine-to-Machine (M2M) comomunication). MZM communication or MTC may refer to
data commuumication technologigs that allow devices to communicate with one another or a
base station 105 without human intervention. fo some examples, M2ZM communication or
MTC may include communications from devices that imtegrate sensors or meters to measure
or capture information and relay that information to a central server or application program
that can make use of the information or present the information to humans interacting with
the program or application. Some UEs 115 may be designed to collect information or enable
automated behavior of machines. Examples of applications for MTC devices mnclude smart
metering, inventory monitoring, water level monitoring, equiproent monitoring, healthcare
monitoring, wildlife monitoring, weather and geological event monitonng, fleet management
and tracking, remote security sensing, physical access control, and transaction-based business

charging.

[G088] Some UEs 1135 may be configured to employ operating modes that reduce power
consumption, such as half-duplex communications (¢.g., a mode that supports one-way

communication via transmission or reception, but not transnussion and reception
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simultancously). In some examples half-duplex communications may be performed ata
reduced peak rate. Other power conservation techniques for UEs 115 include entering a
power saving “decp sleep” mode when not engaging 1n active commumications, or operating
over a fimited bandwidth {¢.g., according to narrowband communications). In some cases,

5 UEs 115 may be designed to support critical functions {¢.g., mission critical functions), and a
wireless commumications system 100 may be configured to provide ultra-rehiabie

communications for these functions.

0089} In some cases, a UE 1135 may aiso be able to communicate directly with other UEs
115 {c.g., using a peer-to-peer {P2P) or device-to-device (B2D) protocol}. One or more of a
10 group of UEs 115 wiilizing D2D commuunications may be within the geographic coverage
arca 110 of a base station 103, Other UHs 115 m such a group may be outside the geographic
coverage arca 110 of a base station 105, or be otherwise unable to receive transmissions from
a base station 105, In some cases, groups of UEs 115 communicating via D2D
commumications may utilize a one-to-many (1:M) system in which each UE 115 transmits to
15 every other UE 113 in the group. In some cases, a base station 105 facilitates the scheduling
of resources for D20 commanications. In other cases, D20 comnnmications are carried out

between UEs 115 without the mvolvement of a base station 1035,

3090} Base stations 105 may communicate with the core network 130 and with one
another. For example, base stations 103 may interface with the core network 130 through

20 backhaul links 132 {c.g., viaan 51, N2, N3, or other interface). Base stations 105 may
communicate with one another over backhaul Tinks 134 (e.g., via an X2, Xn, or other
mterface) either directly (e.g., directly between base stations 103) or indirectly {c.g., via core

network 130},

HELA The core network 130 may provide aser authentication, access authorization,

N
W

tracking, Internet Protocol (IP) connectivity, and other access, routing, or mobility functions.
The core network 130 may be an evolved packet core (EPC), which may include at least one
mobility management entity (MME), at least one serving gateway (S-OW), and at least one
Packet Data Network (PDIN) gateway (P-GW). The MME may manage non-access stratum
{¢.g., control plane) functions such as mobility, authentication, and bearer management for
36 UEs 115 served by base stations 105 associated with the EPC. User 1P packets may be

transferred through the S-GW, which itself may be connected to the P-GW. The P-GW may
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provide IP address allocation as well as other functions. The P-GW may be connected to the
network operators IP services. The operators IP services may include access to the Internet,
Intranet(s}, an IP Muolttmedia Subsystem (IMS), or a Packet-Swiiched (PS) Streaming

Service.

6092} At least some of the network devices, such as a base station 105, may nclude
subcompounents such as an access network entity, which may be an example of an access
node controller (ANC). Each access network entity may communicate with UHs 115 through
a number of other access network transmission entities, which may be referred to as a radio
head, a smart radic head, or a transmission/reception point { TRP). In some configurations,
various functions of each access network entity or base station 105 may be distributed across
various network devices {¢.g., radio heads and access network controliers) or consolidated

mto a single network device {¢.g., a base station 103).

[06693] Wircless communications systern 100 may operate using one or more frequency
bands, typically i the range of 300 megahertz (MHz) to 300 gigahertz (GHz). Generally, the
region from 300 MHz to 3 GHz i1s known as the altra-high frequency (UHF) region or
decimeter band, since the wavelengths range from approximately one decimeter o one meter
m length. UHF waves may be blocked or redirected by buildings and environmental features.
However, the waves may penctrate structures sufficiently for a maero cell to provide service
to UEs 115 located indoors. Transmission of UHF waves may be associated with smaller
antennas and shorter range {¢.g., less than 100 km) compared to transmission using the
smaller frequencies and longer waves of the high frequency (HF) or very high frequency

{(VHF) portion of the spectram below 300 MHz.

[(094] Wireless communications system 100 may also operate in a super high frequency
{SHF) region using frequency bands from 3 GHz to 30 GHz, also known as the centimeter
band. The SHF region includes bands such as the 5 GHz mmdustrial, scientific, and medical
(I5M) bands, which may be used opportunistically by devices that may be capable of

tolerating mnterference from other users.

[0095] Wireless communications system 100 may also operate 1 an extremely high
frequency (EHF) region of the spectrom (e.g., from 30 GHz to 300 GHz), also known as the
mitlimeter band. In some examples, wireless communications system 100 may support

millimeter wave (mmW) communications between UEs 115 and base stations 105, and EHF

PCT/CN2018/118898
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antennas of the respective devices may be even smaller and more closely spaced than UHF
antennas. In some cases, this may facilitate use of antenna arrays within a UE 115, However,
the propagation of EHF transmissions may be subject to even greater atmospheric attenuation
and shorter range than SHY or UHF transmissions. Techniques disclosed herein may be

5  cmploved across transmissions that use one or more different frequency regions, and
designated use of bands across these trequency regions may differ by country or regulating

body.

{8696} In some cases, wireless communications system 100 may utilize both licensed and
anlicensed radio frequency spectrom bands. For example, wireless communications system
10 100 may employ License Assisted Access {(LAA), LTE-Unlicensed (L' TE-U} radio access
technology, or NR technology in an unlicensed band such as the 5 GHz I5M band. When
operating m unlicensed radio frequency spectrum bands, wircless devices such as base
stations 105 and UEs 115 may employ listen-before-talk {LBT) procedures to ensure a
frequency channel is clear before transmitting data. In some cases, operations in unlicensed
15 bands may be based on a carrier aggregation configuration in conjunction with component
carriers operating in a licensed band (e.g., LAA}. Operations in unlicensed spectrum may
mehude downlink transmissions, uplink transmissions, peer-to-peer transmissions, or a
combination of these. Duplexing in unlicensed spectrum may be based on frequency division

duplexing (FDD), time division duplexang (TDD), or a combination of both.

20 0697} In some examples, base station 105 or UE 115 may be equipped with multiple
antennas, which may be used to emplov technigues such as transmit diversity, receive
diversity, multiple-input multiple-cutput (MIMO) communications, or beamforming. For
example, wircless communications system 100 may use a transmission scheme between a
transmitting device {¢.g., a base station 105) and a receiving device {c.g., a UE 115}, where

25 the transnutting device is equipped with multiple antennas and the recerving device 1s
equipped with one or more antennas. MIMO communications may employ multipath signal
propagation to increase the spectral efficiency by transmitting or receiving multiple signals
via different spatial layers, which may be reterred to as spatial multiplexing. The multiple
signals may, for example, be transmitted by the transmitting device via different antennas or

30 different combinations of antennas. Likewise, the multiple signals may be received by the
receiving device via different antennas or different combinations of antennas. Hach of the

multiple signals may be referred to as a separate spatial stream, and may carry bits associated
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with the same data stream {(¢.g., the same codeword} or different data streams. Pifferent
spatial lavers may be associated with different antenna ports used for channel measurement
and reporting. MIMO techniques inchude single-user MIMO (SU-MIMO} where multiple
spatial layers are transmitted to the same receiving device, and multiple-user MIMO (MU-

5 MIMO) where multiple spatial lavers are transmttted to multiple devices.

[{(6098] Beamforming, which may also be referred to as spatial filtering, directional
transmission, or directional reception, is a signal processing technigue that may be used at a
transnuiting device or a receiving device {e.g., a base station 105 or a UE 115) to shape or
steer an antenna beam {¢.g., a transmit beam or receive beam) along a spatial path between

10 the transmitting device and the receiving device. Beamforming may be achieved by
corbining the signals communicated via antenna clements of an antenna array such that
signals propagating at particular orientations with respect to an antenna array experience
constructive micrference while others experience destructive interference. The adjustment of
signals communicated via the andenna clements may mclude 3 transmitting device ora

15 receiving device applying certain amplitude and phase offsets to signals carned via each of
the antenna elements associated with the device. The adjustments associated with each of the
antenna clements may be defined by a beamforming weight set associated with 3 particular
oricntation {c.g., with respect to the antenna array of the transmitting device or receiving

device, or with respect to some other origntation}.

20 j6099) In one example, a base station 105 may use multiple antennas or antenna arrays 1o
conduct beamforming operations for directional communications with a UE 115, For
mstance, some signals {e.g. synchronization signals, reference signals, beam selection signals,
or other control signals} may be transmitted by a base station 105 multiple times in different
directions, which may mclude a signal being transmitted according to different beamformung

25 weight sets associated with different divections of transmussion. Transmissions in different
beam directions may be used to identify {e.g., by the base station 105 or a recetving device,
such as a UE 115) a beam direction for subsequent transmission and/or reception by the base

station 105,

[G100] Some signals, such as data signals associated with a particular receiving device,
30 may be transmitted by a base station 105 1 a single beam direction (¢.g., a direction

assoctated with the recetving device, such as a UE 115). In some examples, the beam
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direction associated with transmissions along a single beam dirgction may be determined
based at least in in part on a signal that was transmitted 1n different beam directions. For
example, a UE 115 may receive one or more of the signals transmitted by the base station 105
in different directions, and the UE 115 may reporit to the base station 103 an indication of the
signal it received with a bighest signal quality, or an otherwise acceptable signal guality.
Although these techniques are described with reference to signals transmitted in one or more
directions by a base station 105, a UE 115 may employ similar techniques for transmitting
signals multiple times in different directions (¢ g., for identifying a beam direction for
subseguent transmission or reception by the UE 115), or transmitting a signal in a single

direction (¢.g., for transmitting data to a receiving device).

{6181} A receiving device (¢.g., a UE 115, which may be an example of a mmW
receiving device) may try multiple receive beams when receiving various signals from the
base station 105, such as synchronization signals, reference signals, beam selection signals, or
other control sigoals. For example, a receiving device may try multiple receive directions by
receiving via different antenna subarrays, by processing received signals according {o
different antenina subarrays, by receiving according to different receive beamforming weight
sets applied fo signals received at a plurality of antenna elements of an antenna array, or by
processing reccived signals according to different receive beamforming weight scts applied to
signals received at a plurality of antenna elements of an antenna array, any of which may be
referred to as “listening” according to different receive beams or receive directions. In some
examples a receiving device may usce a single receive beam to receive along a single beam
direction (¢.g., when receiving a data signal}. The single receive beam may be aligned in a
beam direction determined based at least in part on hstening according to different receive
beam directions (¢.g., a beam direction determingd to have a highest signal strength, highest
signal-to-noise ratio, or otherwise acceptable signal quality based at least in part on listening

according to multiple beam directions).

{6162} In somge cases, the antennas of a base station 105 or UE 115 may be located within
ong or more antenna arrays, which may support MIMO operations, or transmif or receive
beamforming. For example, one or more base station antennas or antenna arrayvs may be co-
located at an antenna assembly, such as an antenna tower. In some cases, antennas or antenna
arravs associated with a base station 105 may be located in diverse geographic locations. A

base station 105 may have an antenna array with a number of rows and columns of antenna
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ports that the base station 105 may use to support beamforming of communications with a
UE 115, Likewise, a UE 113 may have one or more antenna arrays that mayv support various

MIMO or beamforming operations,

[3103] In some cases, wireless communications system 100 may be a packet-based
network that operate according to a layered protocol stack. In the user plane, communications
at the bearer or Packet Data Convergence Protocol (PDCP) layer may be IP-based. A Radio
Link Control (RLC) layer may perform packet segmentation and reassembly to communicate
over logical channels. A Medium Access Control (MAC) layer may perform priority
handling and mudtiplexing of logical channels into transport channels. The MAC layer may
afso use hybrid automatic repeat request (HARQ) to provide retransmission at the MAC layer
to improve link efficiency. In the control plane, the Radio Resource Control (RRC) protocol
layer may provide establishment, configuration, and mamtenance of an RRC comnection
between a UE 115 and a base station 105 or core network 130 supporting radio bearers for
user plane data. At the Physical layer, transport channels may be mapped to physical

channels.

{0104] In some cases, UHs 115 and base stations 105 may support retransmissions of data
to increase the likelihood that data is received successfully. HARQ feedback is one tochnigue
of increasing the hkelihood that data s received correctly over a commanication hnk 125,
HARQ may include a combination of error detection {¢.g., using a ¢yclic redandancy check
{CRCY), forward error correction (FEC), and retransmission {¢.g., automatic repeat request
{ARQ}}. HARGQ may mprove throughput at the MAC layer in poor radio conditions {¢.g.,
signal-to-noise conditions). In some cases, a wireless device may support same-slot HARQ
feedback. where the device may provide HARQ feedback m a specific slot for data received
i a previous symbol i the slot. In other cases, the device may provide HAR( feedback ina

subsequent slot, or according to some other time interval,

0105} Time intervals in LTE or NE may be expressed i multiples of a basic time unit,
which may, for example, refer to a sampling period of T: = 1/30,720,000 scconds. Time
mtervals of a commumnications resource may be organized according to radio frames each
having a duration of 10 milliscconds {ms}, where the frame period may be expressed as
Tr= 307,200 Ts. The radio frames may be identified by a system frame number (SFN)

ranging from 0 to 1023, Each frame may include 10 subframes numbered from 010 9, and
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cach subframe may have a duration of | ms. A subframe may be further divided into 2 slots
cach having a duration of (.5 ms, and each slot may contain 6 or 7 modulation symbol
periods (e.g., depending on the length of the cyclic prefix prepended to gach symbol period).
Excluding the cyclic prefix, cach symbol period may contain 2048 sampling periods. In some

5 cases, a subframe may be the smallest scheduling unit of the wircless communications svstem
100, and may be referred to as a transmission time interval {TT1). In other cases, a smallest
scheduling unit of the wireless communications system 100 may be shorter than a subframe
or may be dynamically selected (e.g., in bursts of shortened TTis (sTTIs) or in sclected

component carriers using sT [ls).

10 {0106 In some wircless communications systems, a slot may further be divided into
multiple mini-stots containing one or more symbols. fn some nstances, a symbol of a mint-
slot or a nmuni-slot may be the smallest unit of scheduling. Fach symbol may vary i duration
depending on the subcarrier spacing or frequency band of operation, for example. Further,
some wircless communications systems may implement slot aggregation in which muliiple

15 slots or nuni-siots are aggregated together and used for communication between a UE 115

and a base station 105.

[3187] The term “carnier” refers (o a set of radio frequency spectrum resources having a
defined physical layer structure for supporting communications over a communication link
125. For example, a carrier of a communication link 125 may include a portion of a radio

20 frequency spectrum band that 1s operated according to physical layer channels for a given
radio access technology. Each phvsical layer channel may carry user data, control
mformation, or other signaling. A carrier may be associated with a pre-defined frequency
channel {c.g., an evolved universal mobile telecommunication system terrestrial radio access
{E-UTRA) absolute radio frequency channel number (EARFCN)), and may be positioned

25 according to a channel raster for discovery by UEs 115, Carriers may be downlink or uplink

{c.g.

P

i an FDD mode}, or be configured to carry downlink and uplink commumications {g.g.,
m a TDD mode). In some examples, signal waveforms transmitted over a carricr may be
made up of multiple sub-carriers {¢.g., using multi-carrier modulation (MCM) technigues
such as orthogonal frequency division multiplexing {OFDM) or discrete Fourter transform

30 spread OFDM (BFT-5-OFDM)).
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{0108} The organizational structure of the carriers may be different for different radio
access technologies (e.g., LTE, LTE-A, LTE-A Pro, NR). For example, communications over
a carrier may be organized according to TIs or slots, each of which may inchide user data as
well as control mformation or signaling to support decoding the user data. A carrier may also
mclude dedicated acquisition signaling {¢.g.. synchronization signals or system information,
eic.) and control signaling that coordinates operation for the carrier. In some examples (e.g.,
I a carrier aggregation configuration), a carrier may also have acquisition signaling or

control signaling that coordinates operations for other carriers.

[8109] Physical channels may be multiplexed on a carrier according to various
techniques. A physical control channel and a physical data channel may be maltiplexedon a
dowunlink carrier, for cxample, using time division rultiplexing (TDM) techniques,
frequency division multiplexing (FDM) techniques, or hyvbrid TDM-FDM technigues. In
some examples, control mformation transmitted in a physical control channel may be
distributed between different control regions in a cascaded manner {e.g., between a common
control region or conmmon search space and one or more UE-specific control regions or UE-

specific search spaces).

{3110} A carrier may be associated with a particular bandwidth of the radio frequency
spectrum, and in some examples the carrier bandwidth may be referred to as a “system
bandwidth™ of the carrier or the wireless communications system 100, For example, the
carrier bandwidth may be one of a number of predetermined bandwidths for carriers of a
particular radio access technology {e.g., 1.4, 3, 5, 10, 13, 20, 40, or 80 MHz). In some
examples, each served UE 115 may be configured for operating over portions or all of the
carrier bandwidth. In other examples, some UEs 115 may be configured for operation using a
narrowband protocol type that is associated with a predefined portion or range {¢.g., set of
subcarricrs or RBs) within a carrier (¢.g., “in-band” deplovment of a narrowband protocol

type).

0111} In a svstem employving MCM techniques, a resource clement may consist of one
symbol period (e.g., a duration of one modulation symbol} and one subcarier, where the
symbol period and subcarrier spacing are inversely related. The mumber of bits carmied by
cach resource element may depend on the modulation scheme (e.g., the order of the

modidation scheme). Thus, the more resource elements that a UE 115 receives and the higher
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the order of the modelation scheme, the higher the data rate may be for the UE 115, In
MIMO systems, a wireless communications resource may refer to a combination of a radio
frequency spectrum resource, a time resource, and a spatial resource (e.g., spatial layers), and
the use of muhiple spatial layers may further increase the data rate for communications with a

5  UE 115

13112} Devices of the wireless communications system 100 (e g., base stations 105 or

UEs 115) may have a hardware configuration that supports communications over a particular

carrier bandwidth, or may be configurable to support commumnications over one of a set of

carrier bandwidths. In some examples, the wireless communications system 100 may nclude
10 base stations 103 and/or UEs 115 that support simultanecus communications via Carrmers

associated with more than one different carnier bandwidth.

{3113} Wircless communications systern 100 may support communication with a UE 115
on multiple cells or carriers, a feature which may be referred to as camier aggregation or
multi-carrier operation. A UE 113 may be configured with multiple downlink component

15 carriers and one or more uplink component carriers according to a carrier aggregation

configuration. Carrier aggregation may be used with both FDD and TDD component carriers.

3114} In some cases, wireless communications svstem 100 may utilize enhanced
component carriers {eCCs). An ¢CC may be characterized by one or more features including
wider carricr or frequency channel bandwidth, shorter symbol duration, shorter TT1 duration,
20 ormodified control channel configuration. In some cases, an eCC may be associated with a
carrier aggregation configuration or a dual connectivity configuration (e.g., when multiple
serving cells have a suboptimal or non-ideal backhaul link). An ¢CC may also be configured
for use m unlicensed spectrum or shared spectrum {e.g., where more than one operator is
allowed to use the spectrum). An oCC characterized by wide carner bandwidth may include
25 one or more segments that may be utilized by UEs 1135 that are not capable of monitoring the
whole carrier bandwidth or arc otherwise configured o usc a luntted carricr bandwidth (e.g.,

{0 CONSErve power).

[6115] In some cases, an ¢CC may utthize a different symbol duration than other
component carriers, which may include use of a reduced symbol duration as compared with
30 symbol durations of the other component carriers. A shorter symbol duration may be

associated with increased spacing between adjacent subcarrers. A device, such asa UE 115
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or base station 105, utilizing C{s may transmit wideband signals {¢.g., according to
frequency channel or carner bandwidths of 20, 40, 60, 80 MHz, ¢ic.) at reduced symbol
durations {¢.g., 16.67 microseconds). A TTI in ¢CC may consist of one or multiple symbol
periods. In some cases, the TTT duration (that is, the number of symbol periods in a T} may

5 be vanable.

0116} Wircless communications system 100 may be an NR system that may wtilize any

combination of licensed, shared, and unlicensed spectrum bands, among others. The

flexibility of eCC symbol duration and subcarrier spacing may allow for the use of eCC

across maltiple spectrums. In some examples, NR shared spectrum may increase spectrum
10 otibzation and spectral efficiency, specifically through dynamic vertical {c.g., across the

frequency domain) and horizontal {¢.g., across the time domain) sharing of resources.

{0117] In some aspects, the UE 115 may detect a RLF between the UE 115 and a MN
{¢.g.. a basc station 105 configured or otherwise operating as an MN) of a dual-connectivity
configuration. The UE 115 may transmit, to a SN (e.g., a base station 103 configured or

15 otherwise operating as an SN} in the dual-connectivity configuration, an indication that the
RLF has occurred. The UE 115 may perform, based at least in part on the RLF indication, a

handover procedure from the MN to atarget node.

13118} In some aspects, a base station 103 may {when configured or otherwise operating
as an SN} recetve, from a UE 115, an indication of a RLF for a radio link between the UE
20 115 and a MN of a dual-connectivity configuration. The base station 105 may transmit an

mdication of the RLF to the MN of the dual-connectivity configuration.

4119} In some aspects, a base station 105 may (when configured or otherwise operating
as an MN} recetve, from a SN of a dual-connectivity configuration, an indication of a RLF
from a UE 115, the RLF being for a radio link between the UE 115 and the MN. The base

25 station 105 may identify, based at least in part on the RLF, a target node for the UE 115, The
base station 103 may perform a handover procedure of the UE 113 from the MN to the target

node.

06120} FIG. 2 iustrates an example of a wiregless commumication system 200 that
supportts fast recovery from hink failure 1n dual-connectivity systems i accordance with
36 aspects of the present disclosure. In some examples, wireless communication system 200 may

implement aspects of wireless communication system 100
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{0121} Generally, wircless communication system 200 may nclude a UE 205 that is
connected to a source MN 210 and SN 215 in a dual-connectivity configuration. Generally,
the dual-connectivity configuration may include a network configured according to a SG EN-
BC or 5G NR dual-connectivity configuration. In some examples, the source MN 210 may be
associated with a 5G or NR radio access technology (RAT) and the SN 215 may be
associated with an LTE RAT. In other examples, both of the source MN 210 and the SN 215
may be associated with a 3G or NR RAT. In other examples, both of the source MN 210 and
the SN 215 may be associated with an LTE RAT. Generally, the described technigues may be
applied to all multi-RAT dual-connectivity (MR-DC) configurations, which may also mclude
NR-NR BC. Generally, UE 205 mayv connect to the source MN 210 and/or the 5N 2135 via
one or more wircless radio links, such as an MCG link for source MN 210 and an SCG link

for SN 215.

{0122] In some aspects, source MN 210 may be connected to SN 215 i order to
exchange information via a wircless link and/or a wired link, such as a backhaul link (c.g., an
X2/Xn protocol connection). Source MN 210 and/or SN 215 may also be connected to a core
network 220 via backhaul connection(s}. Target MN 225 may generally refer to another base
station which may be located proximate to UE 205, and may thercfore serve as a suitable

candidate to be a new MN for UE 205 in the cvent that source MN 210 becomes unavaulable.

{3123} In some aspects, UE 205 may generally experience an RLF for a radio link
between UE 205 and source MN 210 and/or between UE 205 and SN 215, For example, UE
205 may perform various channel measurements over the respective wireless hinks and, based
on the channel measurements, determine that the radio link 1s suddenly unavailable and/or is
experiencing performance degradation to the point that the radio link no longer supports
wircless communications. In some aspects, UE 205 may also, during and/or based on the
channel measurements, identify target MN 225 (e.g., a target node that 1s a suitable candidate

for UE 205 to establish a connection with).

[6124] Conventionally, RLF events are handled via an RRC connection reestablishment
procedure. For example, UE 205 may detect an RLF between UE 205 and source MN 210
and perform a cell reselection procedure in response to the RLE. UE 205 would then perform
a random access channel (RACH) procedure on the selected cell {e.g., target MN 225). UE

205 may then transmut an RRC connection reestablishment request to target MIN 225, with
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target MN 2235 responding with an RRC connection reestablishment response message being
transmutted to UE 205, UE 205 may then resume MCG SRBI and generate new kevs 1o use
for communicating with target MIN 225, UE 205 would then transmit an RRC connection
reestablishment complete message to target MN 225, UE 205 and target MN 225 wouid then
need to perfornm an RRC comnection reconfiguration procedure to establish an MCG
configuration with UE 203, The data flow may then resume for MCG bearers {e.g., from a S-
GW/user-plane function (UPF) of core network 2203, UE 205 and SN 213 would then need to
perform an SN addition request procedure to once again add SN 215 and establish an SCG

contiguration with UE 205, Data flow can then resume for the SCG bearers.

{0125] However, such RLF recovery procedures using the RRC connection
reestablishment consume considerable resources while incurring extended delays n
miterruptions for wircless communications. For example, the RRC connection recstablishment
procedare may involve a two-step procedure to first establish the MCG configuration
mcluding data bearers and then the SCG configuration at the UE 205 In the event the RRC
connection reestablishment fails because UE 203 happens to select a cell that 1s not prepared,
UE 205 mvokes procedures to establish a new RRC connection that incurs additional
signaling delays related to access stratum {AS) security establishment that must be completed
before UE 205 can be provided radio configuration. Accordingly, upon detection of the MCG
bink failure {e.g., the RLF between UE 205 and source MN 210}, UE 205 performs a cell

selection procedure, which further contributes to the delay.

[0126] However, aspects ot the described techniques provide a fast recovery procedure n
the event of an MCG link failure (e.g., an RLF occurs between UE 205 and source MN 210
and/or between UE 205 and SN 215). Although some aspects of the described technigues
generally focus on the RLF being in MCG link failure, it 1s to be understood that the
described technigues are not hmiated to an MCG hink falure, but can also be utilized in the
event of an SCG Lok fathure between UE 205 and SN 215, ¢.g., UE 205 may utilize the MCG

fink to indtiate a bandover procedure with a target node as a new SN,

[8127] Broadly, the descrnibed technigues may mclude UE 203 detecting an MCG link
faihure {e.g., an RLF) between UE 2035 and source MN 210, UE 205 may leverage its
connection with SN 215 to resolve the MCG hink failure using, for example, a handover

procedore of UE 205 from source MN 210 to target MIN 223, For example, UE 203 may
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transmit or otherwise provide an indication to SN 215 of the RLF. In some aspects, this may
mehude UE 205 transmitting or otherwise providing an RRC MCG failure notification
message vig SN 215 to source MN 210, This indication may be provided, for example, viaa
sphit SRB1 bearer and/or an SRB3 bearer between UE 205 and SN 215. The SN 215 may
transmit or otherwise provide the indication of the RLF to source MN 210 {e.g., overa
backhaul link}. Upon receiving the MCG failure notification message (¢.g., the indication of
the RLF)}, source MN 210 may initiate an inter-MN handover procedure to handover UE 205
1o a target node (such as target MIN 2235}, Accordingly, source MN 210 and/or UE 2035 may

perform a handover procedure of UE 203 to target MN 225,

{0128} In some aspects, UE 205 may vtilize a split bearer {e.g., a split SRB1} to provide
the mdication of the RLF to SN 215, For example, source MN 210 may pre-configure UE
205 to provide RLF indication mformation to SN 215, In some aspects, UE 205 may
additionally mdicate a cause for the RLF, ¢.g., an RLF detection on a MCG, a handover
failure, and the like. Accordingly, UK 203 may use an SCG SRB to carry or convey the

ndication of the RLF to SN 215,

{6129} In some aspects, UE 205 may determine that target MN 225 1s unavailable fora
handover procedure. For example, UE 205 may perform various channel measurements to
monitor performance of the radio links between UE 205 and soarce MN 210 and/or SN 213,
UE 2035 may also monitor for, during such channel measurements, candidate nodes that are
suitable for establishing connections with. If network determines that a target node is
unavailable, UE 205 may be handed over from source MN 210 to SN 215 when an MCG
RLF 15 detected, with the SN 215 becoming the new MN for UE 205, In that sense, SN 215
would become a new MN for UE 205. In some aspects, this may nclude configuring SN 215
as a single-connectivity contiguration, or configuring SN 213 as a dual-connectivity
configuration where UE 205 may connect to a new SN {not shown) to continue to operate in

a dual-connectivity configuration.

181349} In some aspects, and RLF may also occur for the radio link between UE 205 and
SN 215 {g.g., an SCG RLF). If the RLF 1s detected before UE 205 g able to transmit the
indication of the MCG RLF, UE 205 may perform an RRC reestablishment procedure with
source MN 210 and/or SN 215, In some aspects, UE 205 may perform an RRC connection

establishment procedure with target MN 225 in the event an MCG RLF and an SCG RLF is
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detected. If the SCG RLF 15 detected afier UE 203 transmits the indication of the MCG RLF,
UE 205 may attempt to perform an RRC connection reestablishment procedure with source
MN 210 and/or SN 215, Agam, in some aspects UE 205 may perform an RRC connection
establishment procedure with target MIN 225 in the event that an MCG RLF and an SCG RLF

5 1s detected.

103131} In some aspects, the MCG RLF may be detected while UE 205 s involved ina
handover procedure from SN 215 to a new SN (not shown}. In this event, UE 205 may
transmit the indication of the MCG RLF to SN 215 and/or the new SN, e.g., depending upon

which phase of the SN handover procedure has been completed.

10 [0132] In some aspects, SN 215 may forward the indication of the RLF (e.g., the
mdication of the MCG RLF} to scurce MN 210 using a variety of mechamsms. In some
aspects, the approach adopted by SN 215 may be dependent upon the mechanism by which
UE 205 provides the indication of the RLF to SN 2135, For example, when UE 2035 utilizes an
SKEB1 to provide the indication of the RLF, 8N 215 may decode the message conveved over

15 the SREB1 to determine that the MUG RLE 1s being indicated. In this context, SN 215 may
generate a new message (2.2.. a second message) for transmitting the imdication of the RLF to
source MIN 210, In another example, UE 205 may utilize an SRB3 for providing the
mdication of the MCG RLF to 8N 215, In this context, SN 215 may encapsulate the

mdication for forwardimg to source MN 2 110, e g., according to an Xn and/or X2 protocol.

20 j6133] Source MN 210 gencrally receives the mdication of the MCG RLF from SN 215
performs a handover of UE 205 to target MN 225, In some aspects, source MN 210 may
identifv the target node (e.g., target MN 225} based on the indication of the RLF. For
example, source MN 210 may identify the target node based on measurement report(s}

conveved i the indication, and select the target node (e.g., select target MN 225) based on

N
W

the measurement report(s}. In some aspects, scurce MN 210 may identify the target node
based on whether or not the target node (¢ g., target MN 2235} operates utilizing the same
RAT or a different RAT, the same radio frequency spectrum band or a different radio
frequency spectrom band, and the like, as source MN 210. Accordingly, source MN 210 may
select a target node that supports continued operation in a dual-connectivity configuration,

30 when available.
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{3134} In some aspects, the target node {(¢.g., target MN 225} may be associated with the
same base station as source MN 210, For example, the base station may have a control unit
{CU} that manages one or more distribution units {BUs). Source MN 210 may be a first DU
of the base station and target MN 225 may be a second DU of the base station. In this
context, the CU mav manage one or aspects of performing a bandover of UE 205 from the
first P {e.g., source MN 210} to the second DU {e.g., target MN 225) of the base station. In
other aspects, target MIN 225 {¢ g., the target node) may be a separate entity with respect to

source MN 210 and/or SN 215,

[8135] Accordingly, aspects of the described technigues provide a mechanmism where UE
205 recovers from an MUG RLUF (and/or an SCG RLUF) by performing a handover procedure

rather than the conventional RRC-based and/or RLF recovery-based techniques. The
described fast RLF recovery procedure improves the recovery fime and mimnimizes downtime

for wireless communications.

{8136} In some aspects, handling of additional scenarios and error cases may also be
addressed. For example, in one case where the target MN 223 1s connected to a different RAT
than the source MN (e.g., change from EN-BC to NR-DC, or source MN 210 is an eNB and
target MN 225 1s a gNB), an inter-systemn handover procedure may be invoked. In the
situation where an inter-MN handover procedure to the target MN 225 fails because of MCG
failure, UE 205 may transmit or otherwise provide an MCG failure mformation message to
the 8Ns to trigger the described fast recovery procedure. If there is an SCG hink failure (e.g.,
if UE 205 detects SCG RLF) after SN 215 reports MCG failure, then UE 205 may perform an
RRC reestablishment procedure. If UE 205 detects simuttaneous fathue of 5CG and MCG
kinks, then UE 205 may initiate an RRC reestablishment procedure. If source MN 210 fails
during SN change {e.g., during an SN handover procedure), UE 205 may transmit or
otherwise provide an MCG RLF report to the target SN if the related signaling 1s complete,
g.g., target SN recetve the reconfiguration complete message. I UE 205 does not succeed m
sending reconfiguration complete message to the target SN and MCG RLF occurs, UE 205

may perform a reestablishment procedure.

{6137 FiGs. 3A and 3B illustrate an example of a process 300 that supports fast
recovery from link failure in dual-connectivity systems in accordance with aspects of the

present disclosure. FIG. 3B 1s a contineation of FIG. 3A. In some examples, process 300 may
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implement aspects of wireless communication systems 100 and/or 200. Aspects of process
300 may be implement a by UE 302, an SN 304, a source MN 306, a target MN 308, the UPF
310, and/or an access and mobility management function {AMF) 312, which mav be
examples of the corresponding devices described herein. In some aspects, the UPF 310 and/or
AMFE 312 may be one or more functions operating within a core network. Aspects of process
300 may be implemented or otherwise triggered when UE 302 detects failure of the MCG
link. In some aspects, UE 302 may identify or otherwise determinge that target MN 308 is

available, ¢.g., based on one or more channcl measurements performed by UE 302,

[8138] At 314 UE 302 mayv detect an RLF. In some aspects, the RLF may refer to an
MCG failure or an MCG RLF for a radio link between UE 302 and source MN 306, In some
aspects, the RLF may be detected based on one or more channel measurements performed by

UE 302

{0139] At 316, UE 302 may transmit or otherwise provide an indication of the RLF to SN
304. In some aspects, the indication of the RLF may be carned or conveved m an MCG
failure information or notification message. In some aspects, UE 302 may carry or convey an

indication of a measurement report and/or an MG link failure cause to SN 304.

3140} In some aspects, UE 302 may transmit or otherwise provide the indication of the
RLF using a bearer carrying or conveving an RRC MCG faihure information or notification
message. This may include the message being transmitted over a split SRB1 and/or an SRB3.
When a split SRB1 has been established, UE 302 may use this bearer for providing the
mdication of the RLF. In some aspects, source MN 306 may have indicated or otherwise
configured UE 302 (c.g., through previous RR{ signaling) that for split SRB1, UE 302 may
utilize the SN path in the case of MCG hink fashure. If SRB3 has been configured, UE 302
may use this bearer as an alternative. If SRB3 is used, SN 304 may encapsulate the message
1 an X2/Xn message {e.g., new container or message) and then transmit this to source MN

306.

{0141} In some aspects, the indication of the RLF {¢.g., the MCG faihure information
Message ) may carry or convey a measurerent report and/or an MCG link failure cause.
Examples of the MCG ink failure cause may mclude, but are not imited to, an RLF

detection on the MCG link and/or a handover fatlure {e.g., expiration of a T304 timer).
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{0142} At 318, SN 304 may transnut or otherwisc provide an indication of the RLF to
source MN 306. At 320, source MN 306 may make a handover decision. In some aspects,
source MN 306 may determmme or otherwise decide to perform the handover based on the
measurement report. Accordingly, source MN 306 may determine 1o mitiate an inter-MN

handover procedure of UE 302,

103143} At 322, source MN may 306 transmit a handover request message to target MIN
308. In some aspects, the handover request message may carry or convey UE configuration
mformation for UE 302, ¢.g., radio configuration formation, quality of service (QoS)
requirements, bearer configuration information, and the like. In some aspects, the handover
request message may carry of convey an indication of UE 302 context in the source MN 306
and/or SN 304, SN ID {c.g., an identifier for SN 304), a target cell ID (¢ 2., an identifier for
target MN 308), and/or an SN UE Xn application protocol (XnAP) ID.

[0144] At 324, target MN 308 may perform admission controd for the handover. o some
aspects, admission control may be performed by the target MN 308, ¢.g., utilizing the QoS

and/or bearer information carried or conveved in the handover request message.

[145] At 326, target MN 308 may transmuit or otherwise provide an SN addition request
message to SN 304, In some aspects, this may inclade target MN 308 reqoesting SN 304 to
provide SCG configuration information using the SN addition request message. The SN
addition request message may carry or convey the SN UE XnAP ID as a reference 1o the UE

context with SN 304 that was cstablished by the source MN 306.

[0146] At 328, SN 304 may transmit or otherwise provide an indication of an SN addition
request acknowledgment to target MN 308, At 330, target MN 308 may transmit or otherwise
provide an indication of a handover request acknowledgment message to source MN 306, In
some aspects, the handover request acknowledgment message may nchide a container, or
otherwise be included m a container, along with an RRC handover message to be sent to UE
302. In some aspects, this may inclode target MN 308 configuring the handover request
acknowledge message o carry or convey the handover command message (c.g.,

RRCConnectionReconfiguration) to be transmitted by SN 304 to UE 302,

19147] At 332, source MN 306 may transmit or others provide a handover message to SN
304. In some aspects, the handover message may include a container, or be in a containet,

along with an RRC message to be sent to the UE 302,
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{0148} At 334, source MIN 306 may transmit or otherwise provide an indication of an SN
release request to SN 304, In some aspects, this may include the SN release request message
carrying or conveving an indication that SN 304 shall not release the UE context associated
with the target MIN 308. At 336, SN 304 may transmit or otherwise provide an indication of

an SN release request acknowledgment message to source MN 306,

[(3149] At 338, 5N 304 may transmit or otherwise provide an indication of an
RRCConnectionReconfiguration message to UE 302, o some aspects, the
RRCConnectionReconfiguration message may carry or convey an indication of UE MCG and
SCG configuration for subsequent commuonications with target MN 308 and SN 304, In some
aspects, the RRCConnectionReconfiguration message may carry of convey an indication of

mformation for UE 302 to use for generating new security keys.

150} At 340, UE 302 may perform a RACH procedure on target MN 308, In some
aspects, this may include UE 302 obtaining synchromization and access information from the

target MIN 308.

{0151 At 342, UE 302 may transmit or otherwise provide an indication of an
RRCConnectionReconfiguration complete message to target MN 308, In some aspects, the
RRCConnectionReconfiguration complete message may carry or convey an indication of a

successtul handover to target MIN 308.

[8152] At 344 target MN 308 may transmit or otherwise provide an indication of an SN
reconfiguration complete message to SN 304, In some aspects, this may include target MN
308 indicating success of MCG configuration set up to SN 304 using the SN reconfiguration

complete message.

[0153] At 346, source MIN 306 may optionally transmit or otherwise provide an
indication of an SN status transfor message to target MN 308, In some aspects, for bearers
using radio hink control {RLC) acknowledgment mode {AM), source MN 306 may provide a

PBLP SN status information using the SN status transfer message.

[154] At 348 UPF 310 may transmit or otherwise perform data forwarding to source
MM 306. At 350, source MN 306 a transmit or otherwise perform data forwarding to target
MN 308, In some aspects, this may include data transmitted to the source MN 306 being

transmitied or otherwise provided to the target MN 308.
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[0155] At 352, source MIN 306 may transmit or otherwise provide an indication of a PDU
session path switch request to AMF 312, At 354, UPF 310 and AMF 312 may perform bearer
modifications, ¢.g., modify bearer(s) based at least m part on the MCG RLF and subsequent
handover. At 356, UPF 310 may optionally transmit or otherwise provide an indication of a
new path {c.g., a split bearer and/or MCG bearer) to target MIN 308, At 358, UPF 310 may
optionally transmit or otherwise provide an indication of a new path {¢.g., a split bearer
and/or MCG bearer) to SN 304. At 360, AMF 312 may transmit or otherwise provide an
mdication of the PDU session path switch request acknowledgent to target MN 308, In
some aspects, this mayv include a PDU session path switch procedure being carried out in

order to switch the data path towards the target MIN 308.

[0156] At 362, target MN 308 may transmit or otherwise provide an mdication of a UE
context release message 1o source MN 306, In some aspects, this may include target MN 308

mitiating the UE context release procedure towards source MN 306.

{8157} At 364, source MN 306 may transmit or otherwise provide an indication of the UE
context release message to SN 304, In some aspects, upon reception of the UE context release
message from source MN 306, SN 304 mav release control plane related resources associated
with the UE context towards the source MN 306. In some aspects, the functions performed at

320-364 may be constdered an mter-MN handover procedure.

[0158] FIG. 4 illustrates an example of a process 400 that supports fast recovery from
link failure m dual-comnectivity systems m accordance with aspects of the present disclosure.
In some examples, process 400 may implement aspects of wireless communication systems
100 and/or 200. Aspects of process 400 may be mmplement a by UE 402, an SN 404, an MN
406, a mobility management entity (MME) 408, and/or core network (CN) clements 410,
which may be examples of the corresponding devices described herein. Aspects of process
400 may be unplemented or otherwise triggered when UE 402 detects failure of the MCG
link. In some aspects, process 400 iHlustrates an example case where SN 404 may configure a

single connection to itself when an MCG RLF occurs.

[0159] In some aspects, the measurement report provided by UE 402 may indicate that
there 1s no available target node {e.g., no target MN) for MIN 406 to perform a handover of
UE 402 to. However, 5N 404 may be able to configure a single connection to itself if SN 404

supports a control plane interface to the core network {e.g., NG-C/51-C 1o AMF/MME), with
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all of the control plane interface functionalities. Accordingly, the RLF fast recovery
procedure in this context may include UE 402 transmitting the MCG failure information
message (¢.g., RLF indication) to MN 406 via SN 404 over a split SRB1 or SRB3. MN 406
processes the MCG failure information message and determines that there is no available
target MNs, and decides whether or not to handover UE 402 1o SN 404, Alternatively, SN
404 may process the MCG failure information message from UE 402 and forward a request
for handover to MN 406, If MN 406 decides to perform a handover procedure, it may initiate
an X2/Xn handover or inter-svstem handover to SN 404, The tvpe of handover to be
performed may depend on the case or configuration. For example, an mter~-system handover
from MN 406 SN 404 may be performed for E-UTRA-NR dual connectivity (EN-DC}, NR-
E-UTRA dual connectivity (NE-DBC), and NG-RAN ~ E-UTRA dual connectivity (NGEN-
Q) cases or configurations whereas an X2/Xn handover from MN 406 to SN 404 may be
performed for NR-DC and LTE-DC changed from EN-DC to the case where an LTE ¢NB
has user plane and control plane conmections to the 5G core network. Process 400 generally

iHustrates a call flow for the EN-DC case.

8164} At 412 UE 402 may detect an RLF . In some aspects, the RLF may refer to an
MCG failure or an MCG RLF for a radio link between UE 402 and MN 406 In some aspects,

the RLF may be detected based on one or more channel measurements performed by UE 402,

{3161} At 414, UE 402 may transmit or otherwise provide an indication of the RLF to SN
404. In some aspects, the indication of the RLF may be carrned or conveved in an MCG
fatlure information or notification message. In some aspects, UE 402 may carry or convev an

mdication of a measurement report and/or an MCG link fathire cause to SN 404,

[3162] In some aspects, UE 402 may transmit or otherwise provide the indication of the
RLF using a bearer carrying or conveying an RRC MCG failure information or notification
message. This may include the message being transmitted over a spht SRB1 and/or an SRB3.
When a split SRB1 has been established, UE 302 may use this bearer for providing the
indication of the RLF. In some aspects, MN 306 may have indicated or otherwise configured
UE 402 {c.g., through previous RRC signaling) that for split SRB1, UE 402 may utilize the
SN path m the case of MCG link fatlure. H SREB3 hag been configured, UE 402 may use this
bearer as an alternative. If SRB3 15 used, SN 404 may encapsulate the message in an X2/Xn

message {e.g., new container or message) and then transmit this to MN 406. In some aspects,
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the indication of the RLF {e g, the MCG failure information message} may carry or convey a

measurement report and/or an MCG link failure canse.

{0163} At 416, SN 404 may transmit or otherwise provide an indication of the RLF to

MN 406. At 418, MN 406 may make a handover decision. In some aspects, MN 406 may

(]

determine or otherwise decide to perform the handover based on the measurement report. In
this example, the measure report may indicate that there are no target MNs {or target nodes)
available to perform a handover procedure. Accordingly, MN 406 may determing o handover

UE 402 to SN 404,

[B164] At 420, MN 406, MME 408, and core network clements 410 may perform a
10 handover procedure. In some aspects, a handover procedure may be from an evolved packet

system {EPS) to a 5G svstem (3GS).

[0165] At 422, MME 408 may transmit a handover comamand message to MN 406, In
some aspects, the handover command message may be container, or be inchuded in a

contatner, to be sent to UE 402 ag an SN RRC megsage.

15 [0166] At 424, MIN 406 may transmit or otherwise provide a handover command
message to SN 404, Again, in some aspects the handover command message may be

container, or be included in a container, to be sent to UE 402 as an RRC message.

8167} At 426, SN 404 may transmit or otherwise provide an indication of an
RRCConnectionReconfiguration message to UE 402, In some aspects, this may carry or
20 convey configuration information to be used by UE 402 for communications with SN 404

upon handover.

{0168] 428, UE 402 may perform a RACH procedure with SN 404, In some aspects, this
may include UE 402 obtaining and synchronization and/or other configuration mformation

from SN 404.

25 [0169] At 430, UE 402 may transnut or otherwise provide an indication of an
RRCComectionReconfiguration complete message to SN 404, At 432, data forwarding from
a source MN {e.g.. MN 406} to SN 404 may be performed by SN 404, MN 406, MME 408,
and/or CN elements 410. At 434, handover procedures may be completed by SN 404, MN
406, MME 408, and/or CN elements 410. In some aspects, the handover procedures may be

30 from EPS to 5GS.
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10174} FYG. 5 illustrates an example of a process 500 that supports fast recovery from
link failure m dual-comnectivity systems m accordance with aspects of the present disclosure.
In some examples, process 500 may implement aspects of wireless communication systems
100 and/or 200. Aspects of process 500 may be implement a by UE 502, an SN 504, an MN
506, an AMF 508, and/or a UPF 510, which may be cxarmples of the corresponding devices
described herein. Aspects of process 500 may be implemented or otherwise tniggered when
UE 502 detects failure of the MCG link. fo some aspects, process 500 illustrates an example

case where SN 504 may configure a single connection to iself when an MCG RLF occurs.

[8171] In some aspects, the measurement report provided by UE 502 may indicate that
there is no available target node (e.g., no target MN) for MIN 306 1o perform a handover of
UE 502 to. However, SN 504 may be able to configure a single connection to itschf if SN 504
supports a control plane nterface to the core network {e.g., NG-C/S1-C to AMEF/MME), with
all of the control plane interface functionalitics. Accordingly, the RLF fast recovery
procedure in this context may inchude UE 302 transmitting the MCG fallure information
message to MN 306 via SN 504 over a split SRB1 or SRB3. MN 506 processes the MCG
fathure information message determines that there 13 no available target MNs, and decides
whether or not to handover UE 502 to SN 504, Alternatively, SN 304 may process the MCG
failure information message from UE 502 and forward a request for handover to MN 506, If
MN 506 decides to perform a handover procedure, it mayv initiate an X2/Xn handover or
mter-sysiem handover to SN 504, The type of handover to be performed may depend on the
case or configuration. For example, an inter-system handover from MN 506 to SN 504 may
be performed for EN-DC, NE-DC, and NGEN-DC cases or configurations whereas an X2/Xn
handover from MN 506 to SN 504 may be performed for NR-DC and LTE-DC change from
NE-DC to the case where an LTE eNB has user plane and control plane connections to the

5G core network. Process 300 generally llustrates a call flow for the NR-DC case.

103172} At 512, UE 502 may detect an RLF. In some aspects, the RLF may refer to an
MCG failure or an MCG RLF for a radio link between UE 502 and MN 506 In some aspects,

the RLF may be detected based on one or more channel measurements performed by UE 502,

[0173] At 514, UE 502 moay transmit or otherwise provide an indication of the RLF to SN

504. In some aspects, the indication of the RLF may be carried or conveved in an MCG
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failure information or notification message. In some aspects, UE 502 may carry or convey an
mdication of a measurement report and/or an MCG link fatlure cause to SN 5304,
{6174} In some aspects, UE 502 may transmit or otherwise provide the indication of the

RLF using a bearcr carrying or conveying an RRC MCG failure information or notification

(]

message. This may include the message being transmitted over a sphit SRB1 and/or an SRB3.

{0175] At 516, SN 504 may transnut or otherwisc provide an indication of the RLF to
MN 306, At 518, MN 506 may make a handover decision. In some aspects, MN 506 may
determine or otherwise decide to perform the handover based on the measarement report. In
this example, the measure report may indicate that there are no target MNs (or target nodes)
10 available to perform a handover procedure. Accordingly, MN 506 may determine to handover

UE 502 to SN 504, where SN 504 transitions to a single-connectivity configuration.

[0176] At 520, MN 506 may transmit or provide an indication of a handover request
message to SN 504, At 522 SN 504 may perform admission conirol procedures for the
handover of UE 502. At 524, SN 504 may transmit or otherwise provide an indication of a

15 bandover request acknowledgment message to MN 506.

{1771 At 526, MIN 506 may transmit or otherwise provide a handover command
message to SN 504, In some aspects, the handover conunand message may be container, or

may include a container, to be sent to UE 502 as an RRC message.

{6178} At 528, SN 504 may transmit or otherwise provide an indication of an
20 RRCConnectionReconfiguration message to UE 302, In some aspects, this may carry or
convey configuration information to be used by UE 502 for communications with SN 504

upon handover.

{8179} At 530, UE 502 may perform a RACH procedure with SN 504, In some aspects,

this may mehude UE 502 obtaining synchronization and/or other configaration information

N
(4

from SN 504. At 532, UE 502 may transmit or otherwise provide an indication of an
RRCConnectionReconfiguration complete message to SN 504, At 334, MN 506 may transmit

or otherwise provide an indication of an SN transfer status message to SN 504,
{0189] At 536, data forwarding from a source MN {c.g., MN 506} to SN 504 may be

performed by SN 504, MN 506, AMF 508, and/or UPF 510, At 538, path switch for the PDU
30 session may be completed by SN 304, MN 506, AMF 508, and/or UPF 510. At 540, SN 504
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may transmit or otherwise provide an indication of the UE context release message to MN
506.

{0181} FiGs. 6A and 6B illustrate an example of a process 600 that supports fast
recovery from link fatlure in dual-connectivity sysiems in accordance with aspects of the
present disclosure. FIG. 6B is generally a continuation of FIG. 6A. In some examples,
process 600 may implement aspects of wireless communication systems 100 and/or 200,
Aspects of process 600 may be implement a by UE 602, an SN 604, an MN 606, a target SN
608, a UPF 610, and/or an AMF 612, which may be examples of the corresponding devices
described herein. Aspects of process 600 may be implemented or otherwise tniggered when
UE 602 detects failure of the MCG link. In some aspects, process 600 illustrates an example
case where a DC configuration can be contigured with SN 604 becoming a new MN and a

new node {c.g., target SN 6083 added as a new SN for UE 602,

{3182} In some aspects, the measurement report provided by UE 602 may indicate that
there is no available target node (e.g., no target MN) for source MN 606 to perform a
handover of UE 602 to. However, SN 604 may be able to be configured as a new MN for UE
602 it SN 604 supporis the control plane interface to the core network (e.g.. NG-C/81-Cto
AMF/MME), with all of the control plane interface functionalities. Accordingly, the RLF fast
recovery procedure in this context may include UE 602 performing a handover procedure
from source MN 606 to SN 604, with SN 604 becoming a new MN for UE 602 and target SN
608 being added as a new SN for UE 602. The type of handover to be performed may depend
on the case or configuration. For example, an inter-system handover from MN 606 to SN 604
may be performed for EN-DC to NE-DC or NR-BC and/or for NE-BC to EN-DC or LTE-DC
change cases or configurations whereas an X2/Xn handover from MN 606 to SN 604 may be
performed for NR-DC to NE-DC or ND-DC change, for NGEN-DC to NE-DC or NR-DC
change, and/or for NE-DC to NGEN-DC change cases or configurations. Process 600
generally illastrates a call flow for the case where DC {e.g., dual-connectivity} can be
configured with SN 604 becoming a new MN and a new node (¢.g.. target node 608) being
added as a new SN for UE 602. It 1s to be understood that call flows for the other cascs or

configurations are similar,

PCT/CN2018/118898
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0183} At 614, UE 602 may detect an RLF . In some aspects, the RLF may refer to an
MCG fatture or an MCG RLF for a radio link between UE 602 and MN 606. In some aspects,

the RLF may be detected based on one or more channel measurements performed by UE 602.

{0184 At 616, UE 602 may transmit or otherwise provide an indication of the RLF to SN
604. In some aspects, the indication of the RLF may be carried or conveved in an MCG
failure information or notification message. In some aspects, UE 602 may carry or convey an

mdication of a measurement report and/or an MCG link fatlure cause to SN 604,

{0185] In some aspects, UE 602 may transmit or otherwise provide the indication of the
RLF using a bearer carrying or conveving an RRC MCG failure information or notification

message. This may mclude the message bemng transmitted over a sphit SRB1 and/or an SRB3.

[(1186] At 618, SN 604 may transmit or otherwise provide an indication of the RLF 1o
source MN 606, At 620, source MN 606 may make a handover decision. fn some aspects,
soarce MN 606 may determine or otherwise decide to perform the handover based on the
measurement report. In this example, the measure report may indicate that there are no target
MNs {or target nodes} avatlable to perform a handover procedure. Accordingly, MN 606 may
determine to handover UE 602 to SN 604, with SN 604 becoming the new MN for UE 602
after the handover. In some aspects, the measurement report may identify target SN 608 (e g.,

the target node in this context) as being available as a new SN for UE 602.

{8187} At 622, source MN 606 may transmit or provide an indication of a handover
request message to SN 604, At 624, SN 604 may perform admission control procedures for
the handover of UE 602, At 626, SN 604 may transmit or otherwise provide an indication of
an SN addition request message to target SN 608, At 628, target SN 608 may transmit or
otherwise provide an mdication of an SN addition request acknowledgment message to SN

604,

[0188] At 630, SN 604 may transmit or otherwise provide a handover request
acknowledgment message to source MN 606. At 632, source MN 606 may transmit or
otherwise provide an mdication of a handover command message to SN 604, In some aspects,
the handover command message may be container, or may include a container, to be sent to

UE 602 as an RRC message.
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{0189] At 634, SN 604 may transnut or otherwisc provide an indication of an
RRCConnectionRecontiguration message to UE 602, In some aspects, this may carrv or
convey configuration information to be used by UE 602 for communications with SN 604

upon handover.

3190} At 636, UE 602 may perform a RACH procedure with SN 604. In some aspects,
this may mnclade UE 602 obtaining synchronization and/or other configuration information

from SN 604.

{0191} At 638, UE 602 may transmit or otherwise provide an indication of an
RRCConnectionReconfiguration complete message to SN 604, At 640, source MN 6506 may

transmit or otherwise provide an indication of an SN transfer status message to SN 604.

13192} At 642, data forwarding from a MN {e.g., source MN 606) to SN 604 may be
performed by SN 604, source MN 606, target SN 608, UPF 610, and/or AMF 612, At 644,
UE 602 may perform a RACH procedure with target SN 608, In some aspects, this may
inchide UE 602 obtaining svnchronization and/or other configuration information for
performing wireless communications with target SN 608 afier the handover procedure. At
646, SN 604 may transmit or otherwise provide an indication of an SN reconfiguration

complete message to target SN 608,

18193} At 648, path switch for the PDU session may be completed by SN 604, source
MN 606, target SN 608, UPF 610, and/or AMF 612, At 650, SN 604 may transmit or

otherwise provide an indication of the UE context release message to source MN 606,

03194} Fitss, 7TA and 7B illustrate an example of a process 700 that supports fast
recovery from link failure in dual-connectivity systems in accordance with aspects of the
present disclosure. FIG. 7B 1s gencrally a continuation of FIG. 7A. In some examples,
process 700 may implement aspects of wireless communication systems 100 and/or 200,
Aspects of process 700 may be implement by UE 702, an SN 704, a source MN-DU 706, 2
target MIN-DU 708, and/or an MN-CU 7190, which may be examples of the corresponding
devices described herein. Generally, the source MN-DU 706, target MN-DU 708 and/or the
MN-CU 710 may be associated with a base station, such as a gNB or MN. Aspecis of process
704 may be implemented or otherwise triggered when UE 702 detects failure of the MCG
link. In some aspects, process 700 illustrates an example case for a RAN architecture

mvolving a sphit gNB, e.g., the source MN-DU 706, target MN-DU 708, and MN-CU 710.
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[0195] Broadly, process 700 illustrates an example where UE 702 experiences an RLF on
the link 1o a serving gNB-DU {e.g., source MN-DU 706). Based on the measure report
recetved in the MG failare information message, MN-CU 710 may determing that UE 702
should be handed over to another GNB-DU {e.g ., to target MN-DU 708}, Process 700

illustrates an exarople call flow for a NR-DC case, with other cases having similar call flows.

13196} At 712, UE 702 may detect an RLF. In some aspects, the RLF may refer to an
MCG failure or an MCG RLF for a radio ink between UE 702 and source MN-DU 706, In
some aspects, the RLF may be detected based on one or more channel measurements

performed by UE 702,

[3197] At 714, UE 702 may transmut or otherwise provide an indication of the RLF to SN
704 In some aspects, the indication of the RLF may be carried or conveved in an MCG
failure information or notification message. In some aspeats, UE 702 may carry or convey an

mdication of a measurement report and/or an MCG link failure cause to MN-CU 710,

{6198} In some aspects, UE 702 may transmitf or otherwise provide the indication of the
RLF using a bearer carrying or conveving an RRC MCG failure information or notification

message. This may mclude the message bemng transmitted over a sphit SRB1 and/or an SRB3.

{0199] At 716, SN 704 may transnut or otherwisc provide an indication of the RLF to
source MIN-CU 710, At 718, MN-CU 710 may make a handover decision based on the

mdication of the RLF, e.g., based on the measurement report, RLF cause, and the like.

3280} At 720, MN-CU 710 may transmit or otherwise provide a UE context setup
request message to target MN-DU 708. At 722 target MN-DU 708 may transmit or otherwise
provide an indication of the UE context setup response message to MN-CU 710, At 724,
MN-CU 710 may transmit or otherwise provide an indication of a UE context modification
request message to source MN-DU 706, At 726, MN-CU 710 may transmit or otherwise
provide an indication of an SN addition request message to SN 704, The 728, MN-CU 710
may transmit or otherwise provide an indication of a handover command message to SN 704,
Again, the handover coramand message may be a container, or may include a contamner,
meluding an indication of an RRC message tor UE 702. The 730, SN 704 may transmit or

otherwise provides an indication of an RRCConnectionReconfiguration message to UE 702,
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10201} At 732, source MN-DU 706 may transmit or otherwise provide an indication of
the downlink data delivery status message to MN-CU 710. At 734, source MN-DU 706 may
transmit or otherwise provide an indication of a UE context modification response message (o

MN-CU 710,

(]

{0202} At 736, UE 702 may perform a RACH procedure with target MN-DU 708. In
some aspects, this may inclade UE 702 obtaining synchronization and/or other configuration
mformation for performing wireless commuications with target MN-DU 708 after the

handover procedure.

[0203] At 738, UE 702 maay transmit or otherwise provide an indication of a
10 RRCConnectionReconfiguration complete message to target MN-DU 708, At 740, MN-CU
710 may transmit or otherwise provide an indication of downlink user data to target MN-DU
708. At 742, target MN-BU 708 may transmit or otherwise provide an uplink RRC transfer
message to MN-CU 710, At 744, a data transter may resume for wireless communications
between UE 702 and target MN-DU 708 and/or between UE 702 and SN 704, At 746, UE
15 context release may be performed between source MN-BU 706, target MN-DU 708, and/or

MN-CU 710,

[3204] Fitss, 8A and 8B illustrate an example of a process 800 that supports fast
recovery from link failure in dual-connectivity systems m accordance with aspects of the
present disclosure. FIG. 8B 1s gencrally a continuation of FIG. 8A. In some examples,

20 process 8300 may implement aspects of wireless communication systems 100 and/or 200,
Aspects of process 800 may be implement a by UE 802, an SN 804, a source MN-DU 806, a
source MN-CU 808, a target MIN 810, a UPF 812, and/or an AMF 814, which may be
examples of the corresponding devices described herein. Generally, the source MN-DU 806
and/or the source MN-CU 808 may be associated with a base station, such as a gNB or source

25 MN. Aspects of process 800 may be implemented or otherwise triggered when UE 802
detects failure of the MCG link. In some aspects, process 800 illustrates an example case

where for a RAN architecture involves a split gNB.

[0205] Broadly, process 800 dllustrates an example where UE 802 cxperiences an RLF on
the hink to a serving gNB-DU {¢.g., source MN-DU 806). Based on the measure report
30 recetved in the MCG fathwre information message, sovrce MN-CU 808 may determine that

UE 802 should be handed over to a target node {e.g., to target MN 810).



WO 2020/113367 PCT/CN2018/118898

45

{6206} At 816, UE 802 may detect an RLF . In some aspects, the RLF may refer to an
MCG fatture or an MCG RLF for a radio link between UE 802 and source MN-DU 806. In
some aspects, the RLF may be detected based on one or more channel measurements

performed by UE 802,

(]

18207} At 818, UE 802 may transmit or otherwise provide an indication of the RLF to SN
804, In some aspects, the indication of the RLF may be carried or conveved i an MCG
failure information or notification message. In some aspects, UE 802 may carry or convey an

mdication of a measurement report and/or an MCG hink fatlure cause to source MN-CU 808.

[0208] In some aspects, UE 802 may transmit or otherwise provide the indication of the
10 RLF usimg a bearer carryving or conveying an RRC MCG fahure information or notification
= R S J g

message. This may include the message being transmitted over a spht SRB1 and/or an SRB3.

[0209] At 820, SN 804 may transnut or otherwisc provide an indication of the RLF to
soarce MN-CU 808. At 822, source MN-CU 808 may make a handover decision based on the
mdication of the RLF, e.g., based at least in part on the measurement report and/or RLF

i5 cause.

{02198] At 324, source MN-CU 808 may transmit or otherwise provide a UE context
modification request message to source MN-DU 806. At 826, source MN-CU 808 may

transmuit or otherwise provide an indication of a handover request message to target MN 510

0211} At 828, target MN 810 may transnuit or otherwise provide an indication of an SN

20 addition request message to SN 804, At 830, SN 804 may respond by transmitting or
otherwise providing an indication of an SN addition request acknowledgment message to
target MN 804. At 832, target MN 810 may transmit or otherwise provide an indication of a
handover request message to source MN-CU 808, At 832, source MN-CU 808 may transout
or otherwise provide an indication of a handover command message to SN 804. Again, the

25 handover command message may be a confamer, or carry a container, conveying an
indication of an RRC message for UE 802. At 834, source MN-CU 808 may transmit or
otherwise provide an indication of a handover conunand message to SN 804, Again, the
handover command message may be a container, or carry a container, including an indication
of an RR{ message for UE 802, At 836, SN 804 may transmit or otherwise provides an

30 ndication of an RRCConnectionReconfiguration message to UE 802
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[06212] At 838, source MN-DU 806 may transmit or otherwise provide an indication of
the downlink data delivery status message o source MIN-CU 808, At 840, source MN-DUJ
806 may transmit or otherwise provide an indication of a UE context modification request

message to source MN-CU 808.

{08213} At 842, UE 802 may perform a RACH procedure with target MN 810. In some
aspects, this may include UE 802 obtaining synchronization and/or other configaration
mformation for performing wireless communications with target MN §10 after the handover

procedure.

[0214] At 844, UE 802 may transmit or otherwise provide an indication of a
RRCConnectionReconfiguration complete message to target MIN 810, At 846, target MN 810
may transmit or otherwise provide an indication of SN reconfiguration complete message to
SN 804. At 843, data forwarding may be performed from source MN-CU 808 to target MN
810. In some aspects, data forwarding may be accomplished by source MN-CU 808, target
MN 810, UPF 812, and/or the AMF 814, At 850, the PDU path session swiich may be
performed by source MIN-CU 808, target MN 810, UPF 812, and/or AMF 8§14, At 852, UE
context release may be performed between source MN-DU 806, source MN-CU 803, and/or

target MIN 810,

10215] FIG. 9 iliustrates an example of a wirgless communication system 900 that
supports fast recovery from hink fatlure 1n dual-connectivity systems i accordance with
aspects of the present disclosure. In some examples, wireless communication system 900 may
implement aspects of wireless communication systems 100 and/or 200 and/or processes 300,
400, 500, 600, 700, and/or 800, Aspects of wircless comnunication system 900 may be
performed by a UE 905, a source MN 910, a first SN 9135, a second SN 920, a core network
925, and/or a target MN 930, which may be examples of corresponding devices described
herein. Generally, wireless communication 900 illustrates an example DC with one MN and
two or more SNs. In some aspects, the first SN 915 and/or the second SN 920 may be
configured for communications with source MN 910 via one or more backhaul links, such as

an X2/Xn protocol link.

3216} As discussed, UE 9035 may detect or otherwise determine that an RLF (e.g., an
MCG RLF) has occurred for a radio link between UE 905 and source MN 910. In some

aspects, UE 905 may perform one or more channel measurements to detect or otherwise
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determine that the RLF has occurred. In some aspects, UE 905 may identify target MN 930
during onc or more of the channel measurements and determine that target MIN 930 would be

a suitable candidate for establishing a radio hink with.

{0217} Upon detecting the RLF, UE 903 may generally transmit or otherwise provide an
mdication of the RLF to an SN (¢.g., the first SN 9135), for forwardimg to the source MN 910,
As discussed, the SN may generally transmit the indication by encapsulating it according to
an X2/Xu protocol and/or by generating tts own message for transmission of the RLF
mdication to source MN 910. Upon receiving the indication of the RLF, source MN 910
would make a handover decision to perform a handover procedure of UE 905 to target MN

930.

{0218} Broadly, wireless communication system 900 tHhustrates multiple options for UE

503 to transmit the indication of the RLF (¢.g., the failure report message) to source MN 910,

{8219} In the situation where there s at least one SN through which a split SRBI s
configured, UE 905 may transmit the iodication of the RLF to each of the SNg with the
configured SIB1 {c.g., to both the first SN 915 and the second SN 920). In some aspects, this
may improve reliability, but at the cost of increased signaling. In another example, UE 9053
may transmit the indication of the RLF to the strongest SN (e.g., the SN having the most
reliable and/or capable radio link). In some agpects, this may improve signaling efficiency,

but at the cost of reliability.

[06220) In the situation where there 1s no split SRB1 configured, but there is at least one
SN with SRB3 contigured, the UE 905 may transmit the mndication of the RLF 1o cach of the
SNs with the configured SRB3 (e.g., to both of the first SN 915 and the second 5N 920},
Again, this may improve reliability, but at the cost of increased signaling. In another
example, UE 905 may transmit the indication of the RLF to the strongest SN. Also, this may

mmprove signaling efficicncy, but at the cost of reliability.

{6221} FIG, 10 shows a block diagram 1000 of a device 1005 that supports fast recovery
from link failure in dual-connectivity systems in accordance with aspects of the present
disclosure. The device 1005 may be an example of aspects of a UE 115 as described heren.
The device 1005 may include a receiver 1010, a communications manager 1015, and a
transmitter 1020. The device 1003 may also include a processor. Each of these components

may be in communication with one another {¢.g., via one or more buses).
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{6222} The receiver 1010 may receive information such as packets, user data, or control
mformation associated with various information channels {¢.g., control channels, data
channels, and information related to fast recovery from link failure m dual-connectivity
systems, etc.). Information may be passed on to other components of the device 1005 The
receiver 1010 may be an example of aspects of the transceiver 1320 described with reference

to FIG. 13, The receiver 1010 may utilize a single antenna or a set of antennas.

10223} The communications manager 1015 may detect a RLF between the UE and a MN
of a dual-connectivity configuration, transmit, to a SN in the dual-connectivity configuration,
an indication that the RLF has cccurred, and perform, based on the RLF indication, a
handover procedure from the MN to a target node. The communications manager 1015 may

be an example of aspects of the communications manager 1310 described hercm.

10224] The communications manager 1015, or its sub-components, may be implemented
m hardware, code {e.g., software or firmware) executed by a processor, or any combination
thereof. If implemented n code executed by a processor, the functions of the communications
manager 1015, or tts sub-components may be execcuted by a general-purpose processor, a
DSP, an application-specific integrated circuit {ASIC), a FPGA or other programmable logic
device, discrete gate or transistor logic, discrete hardware componeuts, or any combination

thereof designed to perform the functions deseribed in the present disclosure.

10225} The communications manager 1015, or its sub-components, may be physically
located at various positions, including bemng distributed such that portions ot functions are
mnplemented at different physical locations by one or more physical components. In some
cxamples, the communications manager 1015, or its sub-components, may be a scparate and
distinet component in accordance with vanous aspects of the present disclosure. In some
gxamples, the commumications manager 1015, or its sub-components, may be combmed with
one of more other hardware components, mcluding bat not imited to an wnpot/output (/0)
component, a transceiver, a network server, another computing device, one or more other
components described n the present disclosure, or a combination thereof in accordance with

various aspects of the present disclosure.

[0226] The transmitier 1020 may transmit signals generated by other components of the
device 1005, In some examples, the tranamitter 1020 may be collocated with a receiver 1010

i a transceiver module. For example, the transmitter 1020 may be an example of aspects of
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the transceiver 1320 described with reference to FIG. 13, The transoutter 1020 may utilize a

single antenna or a set of anfennas.

106227} FiG, 11 shows a block diagram 1100 of a device 1105 that supports fast recovery
from link failure in dual-connectivity systems in accordance with aspects of the present
disclosure. The device 1103 may be an example of aspects of a device 1005, or a UE 115 as
described herein. The device 1105 may include a receiver 1110, a communications manager
1113, and a transmatter 1135, The device 1103 may also include a processor. Each of these

components may be in communication with one another {¢.g., via one or more buses).

[6228] The recerver 1110 may receive information such as packets, user data, or control
mformation associated with various information channels {¢.g., control channels, data
channels, and information related to fast recovery from link failure in dual-connectivity
systems, etc.). Information may be passed on to other components of the device 1105, The
recetver 1110 may be an example of aspects of the transceiver 1320 described with reference

to FIG. 13, The receiver 1110 may utilize a single antenna or a set of antennas.

{06229} The communications manager 1115 may be an example of aspects of the
communications manager 1015 as described herein. The communications manager 1115 may
mclude a RLF detection manager 1120, a RLF indication manager 1125, and a HO manager
1130. The communications manager 1115 may be an example of aspects of the

communications manager §310 described beremn.

{6230 The RLF detection manager 1120 may detect a RLF between the UE and a MN of

a dual-connectivity configuration.

10231} The RLF indication manager 1125 may transmit, to a SN in the dual-connectivity

configuration, an indication that the RLF has occurred.

18232} The HO manager 1130 may perform, based on the RLF indication, a handover

procedure from the MN to a target node.

6233} The transmitter 1135 may transmit signals generated by other components of the

device 1105. In some examples, the transmitter 1135 may be collocated with a recetver 1110
11 a transceiver module. For example, the transmitter 1135 may be an example of aspects of
the transceiver 1320 described with reference to FIG. 13, The transmutter 1133 may utilize a

single antenna or a set of antennas.
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[0234] FIG. 12 shows a block diagram 1200 of a communications manager 1205 that
supports fast recovery from hink failure in dual-connectivity systems m accordance with
aspects of the present disclosure. The communications manager 1205 may be an example of
aspects of a communications manager 1015, a communications manager 1115, ora
communications manager 1310 described herein. The communications manager 1205 may
melude a RLF detection manager 1210, a RLF indication manager 1215, a HO manager
1220, a split SBRB manager 1225, a RLF cause manager 1230, a SCG SRB manager 1235, a
connectivity configuration manager 1240, a RLF recovery request manager 1245, a RRC
reestablishment manager 1230, and a SN handover manager 1255 Each of these modules

may comnnmicate, directly or indirectly, with one ancther (¢.g., via one or more buses).

{0235] The RLF detection manager 1210 may detect a RLF between the UE and a MN of
a dual-connectivity configuration. In some examples, the RLF detection manager 1210 may
determine that a radio link between the UE and the SN satisfics a performance threshold,
where the indication of the RLF is transmitted to the SN based on the performance metric

satistving the threshold.

10236} The RLF indication manager 1215 may transmit, tc a SN in the dual-connectivity
configuration, an mdication that the RLF has occurred. In some examples, the RLF indication
manager 1215 may transmit, to each SN of a set of §Ns associated with the UE, the
mdication of the RLF that further indicates a measurement report. In some cases, the
mdication of the RLF is transmitied in 2 RRC master condrol group link failure notification
message, the RRC master control group link failure notification message including a

measurement report and a master control group link failure cause.

3237} The HO manager 1220 may perform, based on the RLF indication, a handover
proceduare from the MN to a target node. In some examples, the HO manager 1220 may
configure the SN as a new MN for the UE in the dual connectivity configuration. in some
examples, the HO manager 1220 may establish a new connection with a new SN in the dual
connectivity configuration, the new SN being different from the SN, In some cases, an mnter-

RAT handover proceduare or an micr-RAT handover procedure.

[0238] The split SRB manager 1225 may receive, prior 1o the detected RLF, a message
from the MN designating the SN as a recipient of the indication of the RLF. In some cases,

the indication of the RLF is transmitted to the SN using a spht SRB.
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[0239] The RLF cause manager 1230 may indicate a cause of the RLF. In somc cases, a

cause may include an RLF detection on a master cell group hink or a handover failure,

[0240] The SCG SRB manager 1235 may manage one or more aspects of the indication

of the RLF being transmitted to the SN using a secondary cell group SKB.

W

10241} The connectivity configuration manager 1240 may transition from the dual

connectivity configuration to a single connectivity configuration with the SN.

{0242} The RLF recovery request manager 1245 may determine that the handover
procedure was unsuccessful. In some examples, the RLF recovery request manager 1245 may
transmit a RLF recovery request message to the SN. In some examples, the RLF recovery

10 request manager 1245 may perform a RLF recover proceduire, based on the RLF recovery

request message, with the MN,

[0243] The RRC reestablishment manager 12350 may detect, after transmitting the
mdication of the RLF to the SN, a RLF between the UE and the SN. In some examples, the
RRC reestablishment manager 1250 may perform a RRC reestablishment procedure. fn some
15 examples, the RRC reestablishment manager 1250 may detect, before transmitting the
indication of the RLF, a RLF between the UE and the SN In some examples, the RRC

recstablishment manager 1250 may perform a RRC recstablishment procedure.

0244} The SN handover manager 1255 may detect the RLF during a SN handover
procedure from the SN to anew SN. fn some examples, the SN handover manager 1255 may
20 transmut the indication of the RLF to the new SN. In some examples, the SN handover
manager 1255 may determine, based on a measurement report, that the target node 1s
unavailable for performing the handover procedure. In some examples, the SN handover
manager 12535 may perform the bandover procedure from the MN to the SN, where the SN

becomes a new MN based on the handover procedure.

S
A

{10245} FIG, 13 shows a diagram of a gsystemn 1300 mcluding a device 1303 that supports
fast recovery from link failure in dual-connectivity svstems 1n accordance with aspects of the
present disclosure. The device 1305 may be an example of or inchude the components of
device 1005, device 1103, ora UE 115 as described herein. The device 1305 may mclude
components for bi-directional voice and data conmumunications including components for

30 transmutting and receiving communications, including a commumications manager 1310, an



WO 2020/113367 PCT/CN2018/118898

e

VO countroller 1315, a transceiver 1320, an antenna 1325, memory 1330, and a processor
1340. These components may be n electronic communication via one or more buses {e.g.,

bus 1345},

{8246} The compunications manager 1310 may detect a RLF between the UE and a MN

(]

of a dual-comectivity configuration, transmit, to a SN in the deal-connectivity configuration,
an indication that the RLF has occurred, and perform, based on the RLUF indication, a

handover procedure from the MN to a target node.

10247} The /O contrcller 1315 may manage mput and output signals for the device 1305,
The 1/0 controlier 1315 may also manage peripherals not integrated into the device 1305, In

10 some cases, the /O controller 1315 may represent a physical connection or port to an external
peripheral. In some cases, the VO controller 1315 may utilize an operating system such as
10S®, ANDROID®, MS-DOS®, MS-WINDOWS®, O5/2®, UNIX®, LINUX®, or anocther
known operating system. In other cases, the I/0 controller 1315 may represent or interact
with a modem, a keyboard, a mouse, a touchscreen, or a similar device. In some cases, the

15 VO controller 1315 may be implemented as part of a processor. In some cases, a user may
mteract with the device 1305 via the /0 controller 1315 or via hardware components

controlled by the /0 controller 1315,

103248} The transceiver 1320 may communicate bi-directionally, via ong or more
antennas, wired, or wircless inks as described above. For example, the transceiver 1320 may
20 represent a wireless transceiver and may communicate bi-directionally with another wireless
transceiver. The transceiver 1320 may also include a modem to modulate the packets and
provide the modulated packets to the antennas for transmission, and to demodulate packets

received from the antennas.

103249} In some cases, the wirgless device may include a single antenna 1325 However,

[
L

m some cases the device may have more than one antenna 13235, which may be capable of

concurrently transmitiing or receiving multiple wireless transmissions.

[0250] The memory 1330 may include RAM and ROM. The memory 1330 may store
computier-readable, computer-executable code 1335 mncluding mstructions that, when
executed, cause the processor to perform vartous functions described herein. In some cases,

30 the memory 1330 may contain, among other things, a BIOS which may control basic
3 v g g v
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hardware or software operation such as the interaction with peripheral components or

devices.

{0251} The processor 1340 may mnclude an intelligent hardware device, {e.g., a general-

purpose processor, a DSP, a CPU, a microcontroller, an ASIC, an FPGA, a progranunable

(]

logic device, a discrete gate or transistor logic component, a discrete hardware component, or
any combination thereof). In some cases, the processor 1340 may be counfigured to operate a
memory array using a memory controlicr. In other cases, a memory controller may be
mtegrated into the processor 1340, The processor 1340 may be configured to execute
computer-readable instructions stored in a memory {(¢.g., the memory 1330} to cause the

10 device 1305 to perform various functions {¢.g., functions or tasks supporting fast recovery

from link failure in dual-connectivity systems).

103252} The code 1335 may include mstructions to implement aspects of the present
disclosure, mcluding mstructions to support wireless communications. The code 1335 may be
stored in a non-transitory computer-readable medium such as system memory or other type of
15 memory. In some cases, the code 1333 may not be directly executable by the processor 1340
but may cause a computer {¢.g., when compiled and exccuted) to perform functions described

herein.

13253} FIG. 14 shows a block diagram 1400 of a device 14035 that supports fast recovery
from link fallure in dual-connectivity systems in accordance with aspects of the present

20 disclosure. The device 1405 may be an example of aspects of a base station 105 as described
herein. The device 1405 may inchude a receiver 1410, a communications manager 1413, and
a transmitter 1420, The device 1405 may also nclude a processor. Each of these components

may be m communication with one another (e.g., via one or more buses).

103254] The recetver 1410 may receive information such as packets, user data, or control
25  information associated with various information channels {¢.g., control channels, data
channels, and information related to fast recovery from link failure m dual-connectivity
systems, etc ). Information may be passed on to other components of the device 1405 The
receiver 1410 may be an example of aspects of the transceiver 1720 described with reference

to FIG. 17, The receiver 1410 may utilize a single antenna or a set of antennas.

36 [6255] The communications manager 1415 may receive, from a UE, an indication of a

RLF for aradio link between the UE and a MN of a dual-connectivity configuration and
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transmit an indication of the RLF o the MN of the dual-connectivity configuration. The
communications manager 1415 may also receive, from a SN of a dual-connectivity
configuration, an indication of a RLF from a UE, the RLF being for a radio link between the
UE and the MN, identify, based on the RLF, a target node for the UE, and perform a
handover procedure of the UE from the MN 1o the target node. The communications manager

1415 may be an example of aspects of the communications manager 1710 described herein.

[0256] The communications manager 1415, or its sub-components, may be implemented
i hardware, code (e.g., sottware or firmware) executed by a processor, or any combination
thereof If implemented in code executed by a processor, the fimetions of the communications
manager 1415, or s sub-components may be executed by 3 general-purpose processor, a
ISP, an application-specific mtegrated circuit {(ASIC), a FPGA or other progranimable logic
device, discrete gate or transistor logie, discrete hardware components, or any combination

thereof designed to perform the functions described in the present disclosure.

18257} The communications manager 1415, or its sub-components, may be physically
located at various positions, including being distributed such that portions of functions arg
implemented at different physical locations by one or more physical components. In some
cxamples, the communications manager 1415, or its sub-components, may be a scparate and
distinet component in accordance with vanous aspects of the present disclosure. In some
examples, the communications manager 1413, or its sub-components, may be combined with
one or more other hardware components, including but not imited to an mput/output (I/0)
component, a transceiver, a network server, another computing device, one or more other
components described 1n the present disclosure, or a combination thereof 1n accordance with

various aspects of the present disclosure.

3258} The transmitter 1420 may transmit signals generated by other components of the

device 1405. In some examples, the transmitter 1420 may be collocated with a receiver 1410
11 a transceiver module. For example, the transmitier 1420 may be an example of aspects of
the transceiver 1720 described with reference to FIG. 17. The transmutter 1420 may utilize a

single antenna or a set of antennas.
[0259] FIG. 15 shows a block diagram 1500 of a device 1503 that supports fast recovery
from link failore in dual-connectivity systems in accordance with aspects of the present

disclosure. The device 1505 may be an example of aspects of a device 1405, or a base station
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105 as described herein. The device 1505 may melude a receiver 1510, a commminications
manager 1515, and a transmutter 1535, The device 1505 may also mclude a processor. Each
of these components may be in communication with one another {¢.g., via one or more

buses).

(]

60260} The recetver 1510 may receive information such as packets, user data, or control
mformation associated with various information channels {¢.g.. control channels, data
channels, and information related to fast recovery from link fatlure m dual-connectivity
systems, etc.}. Information may be passed on to other components of the device 1503, The
recetver 1510 may be an example of aspects of the transeeiver 1720 descnibed with reference

10 to FIG. 17. The receiver 1510 may utilize a single antenna or a set of antennas.

0261} The communications manager 1515 may be an example of aspects of the
commumnications manager 1415 as described herein. The communications manager 1515 may
mchude a RLF indication manager 1520, a target node manager 1525, and a HO manager
1530. The communications manager 1515 may be an example of aspects of the

15 communications manager 1710 described herein.

[(3262] The RLF wndication manager 1520 may receive, from a UE, an indication ot a
RLF for a radio Iink between the UE and a MN of a dual-connectivity configuration and
transmit an indication of the RLF 1o the MN of the dual-connectivity configuration. The RLF
mdication manager 1520 may receive, from a SN of a dual-connectivity configuration, an

20 indication of a RLF from a UE, the RLF being for a radio link between the UE and the MN.

{0263} The target node manager 1525 may identify, based on the RLF, a target node for

the UE.

[0264] The HO manager 1530 may perfornm a handover procedure of the UE from the
MN to the target node.

]
2

{0265] The transmitter 1535 may transmit signals generated by cther components of the

device 1505, In some examples, the tranamitter 1335 may be collocated with a recerver 1510
in a transceiver module. For example, the transmitter 1535 may be an example of aspects of
the transceiver 1720 described with reference to FIG. 17, The transoutter 1535 may utilize a

single antenna or a set of antennas.
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{0266} FIG. 16 shows a block diagram 1600 of a communications manager 1605 that
supports fast recovery from hink failure in dual-connectivity systems in accordance with
aspects of the present disclosure. The communications manager 1605 may be an example of
aspects of a communications manager 1415, a communications manager 1515 ora
cornmunications manager 1710 described herein. The communications manager 1605 may
melude a RLF indication manager 1610, a SN handover manager 1615, a connectivity
configuration manager 1620, a SRB1 manager 1625, a SRB3 manager 1630, a RLF recovery
request manager 1633, a RLF cause manager 1640, a target node manager 1645, a HO
manager 1650, and a SN configuration manager 1655, Each of these modules may

communicate, directly or indirectly, with one another (e.g., via one or more buses).

[0267] The RLF indication manager 1610 may receive, from a UE, an indication of a
RLF for aradio link between the UE and a MN of a dual-connectivity configuration. In some
examples, the RLF indication manager 1610 mayv transmit an mdication of the RLF to the
MN of the dual-connectivity configaration. In some examples, the RLF indication manager
1610 may receive, from a SN of a dual-connectivity configuration, an indication of a RLF
from a UE, the RLF being for a radio link between the UE and the MN. In some examples,
the RLF indication manager 1610 may receive a backhaul containgr message that is
encapsulated according to an Xn or X2 protocol. In some cases, the indication of the RLF 1s
received using a split SRB. In some cases, the indication ot the RLF 15 received using a
secondary cell group SRB. In some cases, the indication of the RLF is received m a RRC
master control group fatlure notification message. In some cases, a wircless transmission, a
backhaul link, or a combination thercof, In some cases, the indication of the RLF is received
from the SN using a split SRB. In some cases, a wirgless transmission, a backhaul hnk

between, or a combination thereof,

3268} The target node manager 1645 may identify, based on the RLF, a target node for
the UE. In some examples, the target node manager 1645 may decode a measurement report

mdicating the RLF, wherc the target node is identified based on the measurement report.

{8269} The HO manager 1650 may perform a handover procedure of the UE from the
MN to the target node. In some examples, the HO manager 1650 may deternuine that the MN
operates using a first radio frequency spectrum band. In some examples, the HO manager

1650 mayv deternnng that the target node operates using the first radio frequency spectrum

PCT/CN2018/118898
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band. where the target node is identificd based on the target node operating using the first
radio frequency spectrum band. In some examples, the HO manager 1650 may determine that
the MN operates using a first radio access technology. In some examples, the HO manager
1650 may determine that the target node operates using the first radio aceess techuology,
where the target node is identified based on the target node operating using the first radio
access technology. In some cases, the target node 18 different from the MIN and the SN. In
some cases, the SN operates using at least one of the first radio frequency spectrum band, a
second radio frequency spectrum band that is different from the first radio frequency
spectrum band, or a combination thereof. In some cases, the SN operates using at least one of
the first radio access technology, a second radio access technology that 1s different from the
first radio access technology, or a combination thereof. In some cages, an inter-RAT

handover procedure or an inter-RAT handover procedure.

16270} The SN handover manager 1615 may configure the SN as a new MN for the UE in
the dual-connectivity configuration. in some examples, the SN handover manager 1615 may
determine that the MN is unavailable for transmitting the indication of the RLF. In some
examples, the SN handover manager 1615 may determine that the SN is configured with a
control plane interface with a core network. In some examples, the SN handover manager
1615 may perform, hased on the control plane interface configuration, a handover procedure
of the UE from the MN to the SN, where the SN becomes a new MN of the UE based on the
handover procedure. In some examples, the SN handover manager 1615 may determine,
based on the mdication of the RLF, that a target node 15 anavaiiable for performing the

handover procedure with the UE.

{8271} The connectivity configuration manager 1620 may transition from the dual-
connectivity configuration to a single connectivity configuration with the UE. fn some
examples, the connectivity configuration manager 1620 may configure the SN as a new MN
for the UE in at least one of the dual-connectivity configuration or a single-connectivity
configuration. fn some cases, the target node mchudes a second DU of a dual-DU

contiguration associated with the MN.

{06272} The SRB1 manager 1625 may receive the indication of the RLF m a first message
over a SRB1. In some examples, the SRB1 manager 1625 may decode the first message o

determine that the RLF on a master control group radio link has occurred. In some examples,
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the SRB1 manager 1625 may transmit the indication of the RLF to the MN 1n a second

message.

{0273} The SRB3 manager 1630 may receive the indication of the RLF overa SRB3,

where transmitting the indication includes encapsulating the indication of the KLF mn a

(]

backhaul container message for transmitting o the MN. In some cases, the backhaul

container message is encapsulated according to an Xo or X2 protocol.

{0274] ¢ RLF recovery request manager 1635 may receive, from the UE, a RLF
recovery request message indicating that a handover procedure was unsuccessful. In some
examples, the RLF recovery request manager 1635 may transmit, to the MN, an indication of
10 the RLF recovery request message. In some examples, the RLF recovery request manager
1635 may receive, from the SN, an mndication of a RLF recovery request message mdicating
that the handover procedure was unsuccessful. In some examples, the RLF recovery request

manager 1633 may perform a RLF recovery procedure with the UE.

{0275] The RLF cause manager 1640 may manage one or more aspects of the mdication

15 ofthe RLUF further mndicating a cause for the RLF.

163276} The SN configuration manager 1635 may transmit, prior to receiving the
mdication of the RLF, a message to the UE designating the SN as a recipient of the indication
of the RLF. In some examples, the SN configuration manager 1653 may determine, based on

the indication of the RLF, that the target node is unavailable for performing the handover

[}
<

procedure with the UE. In some examples, the SN configuration manager 1655 may
determine that the SN is configured with a control plance interface with a core network. In
some examples, the SN configuration manager 1633 may perform, based on the control plane
mterface configuration, a handover procedure of the UE to the SN, where the SN becomes a

new MN of the UE based on the handover procedure.

25 j6277) FIG. 17 shows a diagram of a system 1700 including a device 1705 that supports
fast recovery from link faithure o dual-connectivity systems in accordance with aspects of the
present disclosure. The device 1703 may be an example of or inchude the components of
device 1405, device 1503, or a base station 105 as described herein. The device 1703 may
include components for bi-directional voice and data communications including components

30 for transmitting and receiving communications, including a communications manager 1710, a

network communications manager 1715, a transceiver 1720, an antenna 1723, memory 1730,
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a processor 1740, and an inter-siation communications manager 1745, These components

may be m electronic communication via one or more buses {¢.g., bus 1750).

{0278] The communications manager 1710 may receive, from a UE, an indication of a
RLF for a radio link between the UE and a MN of a dual-connectivity configuration and
transmit an indication of the RLF to the MN of the dual-connectivity configuration. The
commumications manager 1710 may also receive, from a SN of a dual-connectivity
configuration, an indication of a RLF from a UE, the RLF being for a radio link between the
UE and the MN, identify, based on the RLF, a target node for the UE, and perform a

handover procedure of the UE from the MN {o the target node.

[(3279] The network communications manager 1715 may manage communications with
the core network (e.g., via one or more wired backhaud hinks). For example, the network
communications manager 1715 may manage the transfer of data communications for chient

devices, such as one or more UEs 115,

[0280) The transceiver 1720 may communicate bi-directionally, via one or more
antennas, wired, or wireless hinks as described above. For example, the transceiver 1720 may
represent a wireless transceiver and may commmunicate bi~directionally with another wireless
transceiver. The transceiver 1720 may also include a modem to modulate the packets and
provide the modulated packets to the antennas for transmission, and to demodulate packets

recetved from the aniennas.

{0281} In some cases, the wireless device may include a single antenna 1725 However,
in some cases the device may have more than one antenna 1725, which may be capable of

concurrently transmitting or receiving multiple wircless transmissions.

0282] The memory 1730 may include RAM, ROM, or a combmation thercof. The
memory 1730 may store computer-readable code 1735 mncluding nstructions that, when
executed by a processor (e.g., the processor 1740} cause the device to perform various
functions described herein. In some cases, the memory 1730 may contain, among other
things, a BIOS which may control basic hardware or software operation such as the

mteraction with penipheral components or devices.

10283} The processor 1740 may mchude an miclligent hardware device, {c.g., a general-

purpose processor, a DSP, a CPU, a microcontroller, an ASIC, an FPGA, a programmable

PCT/CN2018/118898
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logic device, a discrete gate or transistor logic component, a discrete hardware component, or
anv combination thereof}. In some cases, the processor 1740 may be configured to operate a
memory array using a memory controller. In some cases, a memory controller may be
mtegrated nto processor 1740, The processor 1740 may be configured to execute computer-
5  readable instructions stored in a memory {e.g., the memory 1730} to cause the device 1705 to
perform vartous functions (e.g., tunctions or tasks supporting fast recovery from link failure

i dual-connectivity systems).

[0284] The mter-station communications manager 1745 may manage communications
with other base station 105, and may include a controller or scheduler for controlling

10 communications with UEs 115 in cooperation with other base stations 105, For example, the
mer-station communications manager 1745 may coordinate scheduling for transmissions to
UEs 113 for various interfercnee mitigation techniques such as beamforming or jomt
transmission. In some examples, the mter-station communications manager 1745 may
provide an X2 interface within an LTE/LTE-A wircless communication network technology

15 to provide communication between base stations 103,

{0285] The code 1735 may inclade instructions to implement aspects of the present
disclosure, mehuding mstructions to support wircless communications. The code 1735 may be
stored in a non-transitory computer-readable medium such as systern memory or other type of
memory. In some cases, the code 1735 may not be directly executable by the processor 1740
20 but may cause a computer (¢.g., when compiied and exccuted) to pertform functions described

herein.

{0286} FI1G, 18 shows a tlowchart dlustrating a method 1800 that supports fast recovery
from hnk failure in dual-connectivity svstems in accordance with aspects of the present

disclosure. The operations of method 1800 may be implemented by a UE 115 or its

N
W

components as described herein. For example, the operations of method 1800 may be
performed by a communications manager as described with reference to FiGs. 10 through 13,
In some examples, a UE may execute a set of instructions to control the functional clements
of the UE to perform the functions described below. Additionally or altematively, a UE may

perform aspects of the functions describad below using special-purpose hardware.

30 [287] At 18035, the UE may detect a REF between the UE and a MN of a dual-

connectivity configuration. The operations of 1805 may be performed according to the
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methods described herein. In some examples, aspects of the operations of 1805 may be

performed by a RLF detection manager as described with reterence to FIGs. 10 through 13,

{0288} At 1810, the UE may transmit, to a SN n the dual-connectivity configuration, an
indication that the RLF has occurred. The operations of 1810 may be performed according to
the methods described herem. In some examples, aspects of the operations of 1810 may be

performed by a RLF indication manager as described with reference to FiGs. 10 through 13

[0289] At 1815, the UE may perform, based on the RLF indication, a handover procedure
from the MN to a target node. The operations of 1813 may be performed according to the
methods described herein. In some examples, aspects of the operations of 1815 may be

performed by a HO manager as described with reference to FiGs. 10 through 13.

103290} FIG. 19 shows a flowchart illustrating a method 1900 that supports fast recovery
from link fallure in dual-connectivity systems in accordance with aspects of the present
disclosure. The operations of method 1900 may be implemented by a base station 105 or ifs
components as described herein. For example, the operations of method 1900 may be
performed by a commmumnications manager as described with reference to F1Gs. 14 through 17,
In some examples, a base station may execute a set of instructions to control the functional
elements of the base station to perform the functions described below. Additionally or
alternatively, a base station may perform aspects of the functions described below using

special-purpose hardware.

{0291} At 1905, the base station may receive, from a UE, an indication of a RLF for a
radio link between the UE and a MN of a dual-connectivity configuration. The operations of
1905 may be performed according to the methods described herein. In some examples,
aspects of the operations of 1905 may be performed by a RLF indication manager as

described with reference to FiGs. 14 through 17.

0292} At 1910, the base station may transmit an indication of the RLF to the MN of the
dual-connectivity configuration. The operations of 1910 may be performed according to the
methods described herein. In some examples, aspects of the operations of 1910 may be

performed by a RLF mdication manager as described with reference to FiGs. 14 through 17.

[0293] FIG. 26 shows a flowchart iHustrating a2 method 2000 that supports fast recovery

from hink failure in dual-connecuivity systems i accordance with aspects of the present
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disclosure. The operations of method 2000 may be implemented by a3 base station 103 or s
components as described heremn. For example, the operations of method 2000 may be
performed by a commumications manager as described with reference to FIGs, 14 through 17,
In some examples, a base station may execute a set of instructions to control the functional

5 clements of the base station to perform the functions described below. Additionally or
alternatively, a base station may perform aspects of the functions described below using

spacial-purpose hardware,

[0294] At 2005, the base station may receive, from a SN of a dual-connectivity

configuration, an indication of a RLF from a UE, the RLF being for a radio link between the
10 UE and the MN. The operations of 2005 may be performed according to the methods

described herein. In some examples, aspects of the operations of 2003 may be performed by a

RLF indication manager as described with reference to FIGs. 14 through 17.

{6295} At 2010, the base station may dentify, based on the RLF, atarget node for the
UE. The operations of 2010 may be performed according to the methods described herem. In
15 some examples, aspects of the operations of 2010 may be performed by a target node

manager as described with reference to FIGs. 14 through 17.

63296} At 2015, the base station may perform a handover procedure of the UE from the
MM to the target node. The operations of 2015 may be performed according to the methods
described herein. In some examples, aspects of the operations of 2015 may be performed by a

20 HO manager as described with reference to FIGs. 14 through 17.

[06287] It should be noted that the methods described herein describe possibie
implementations, and that the operations and the steps may be rearranged or otherwise
modified and that other implementations are possible. Further, aspects from two or morg of

the methods may be combined.

25 [0298] Technigues described herein may be used for various wireless communications
systems such as code division multiple access (CDBMA), time division multiple access
{TDMA), frequency division multiple access (FDMA), orthogonal frequency division
multiple access (OFDMA), single carrier frequency division mulitiple access (SC-FDMA),
and other systems. A CDMA system may implement a radio technology such as CBDMAZ2000,

36 Umversal Terrestrial Radio Access (UTRA), cte. CDMA 2000 covers 15-2000, 15-95, and IS-
856 standards. 15-2000 Releases may be commonly referred to as CDMAZ000 X, 1X etc.
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15-856 (TIA-856} is commonly referred to as CDMAZO00 IxEV-DO, High Rate Packet Data
{HRPD), etc. UTRA mcludes Wideband COMA (WCDMA} and other vanants of CDMA. A
TDMA systermn may implement a radio technology such as Global System for Mobile

Communications {GSM}.

[63299] An QFDMA system may implement a radio technology such as Ultra Mobile
Broadband {UMB}, Evolved UTRA (E-UTRA), Institute of Electrical and Electronics
Engincers (IEEE) 802,11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM, ctc.
UTRA and E-UTRA are part of Universal Mobile Telecommunications System (UMTS).
LTE, LTE-A, and LTE-A Pro are releases of UMTS that use E-UTRA. UTRA, E-UTRA,
UMTS, LTE, LTE-A, LTE-A Pro, NR, and GSM are described in documents from the
organization named “3rd Generation Parinership Project” (3GPP). CDMA2000 and UMB are
described in documents from an organization named “3rd Generation Partnership Project 27

3GPP2). The techniques described herein may be used for the systems and radio
technologies mentioned hergin as well as other systems and radio technologies. While aspecis
of an LTE, LTE-A, LTE-A Pro, or NR system may be described for purposes of example,
and LTE, LTE-A, LTE-A Pro, or NR terminclogy may be ased m much of the description,
the technigues described herein are applicable beyond LTE, LTE-A, LTE-A Pro, or NR

applications.

13360} A macro cell generally covers a relatively large geographic area {e g, several
kilometers in radius) and may allow unrestricted access by UEs with service subscriptions
with the network provider. A small cell may be associated with a lower-powered base station,
as compared with a macro cell, and a small cell may operate in the same or different {c.g.,
hicensed, unlicensed, etc.) frequency bands as macro cells. Small cells may include pico cells,
femto cells, and muicro cells according to various examples. A pico cell, for example, may
cover a small geographic area and may allow unrestricted access by UEs with service
subscriptions with the network provider. A femto cell may also cover a small geographic area
{c.g., a home) and may provide restricted access bv UEs having an association with the femto
cell {e.g., UEs in a closed subscriber group (CSG), UEs for users 1n the home, and the like).
An eNB for a macro cell may be referred to as a macro eNB. An ¢NB for a small cell may be
referred to as a small cell eNB, a pico eNB, a femto eNB, or a home eNB. An eNB may
support one or multiple {¢.3., two, three, four, and the like) cells, and may also support

communications using one or muitiple component carriers.
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{6361} The wircless communications systemas described herein may support synchronous
or asynchronous operation. For synchronous operation, the base stations may have similar
frame tming, and transmissions from different base stations may be approximately aligned in
time. For asynchronous operation, the base stations may have different frame timing, and

5 transmassions from different base stations may not be aligned in time. The techniques

described herein may be used for either synchronous or asynchronous operations.

{6362} Information and signals described herein may be represented using any of a
variety of different technologies and techniques. For example, data, instructions, commands,
mformation, signals, bits, symbols, and chips that may be referenced throughout the

10 description may be represenied by voltages, currents, electromagnetic waves, magaetic fields

or particles, optical fields or particles, or any combination thereof.

133683} The various tHustrative blocks and modules described in connection with the
disclosure herein may be implemented or performed with a general-purpose processor, a
DSP, an ASIC, an FPGA, or other programmable logic device, discrete gate or transistor

15 logic, discrete hardware components, or any combination thereof designed to perform the
functions described herein. A general-purpose processor may be a microprocessor, but in the
alternative, the processor may be any conventional processor, controller, microcontroller, or
state machine. A processor may also be implemented as a combination of computing devices
{¢.g.. a combination of a DSP and a microprocessor, multiple microprocessors, one or more

20 microprocessors in conjunction with a DSP core, or any other such configuration).

{0304} The functions described herein may be implemented in hardware, software
cxecuted by a processor, firmware, or any combination thereot. If implemented in sofiware
exccuted by a processor, the functions may be stored on or transmutted over as one or more

nstructions or code on a computer-readable medium. Other examples and implementations

N
W

are within the scope of the disclosure and appended claims. For example, due to the nature of
software, functions described herein can be mmplemented using software executed by a
processor, hardware, fitmware, hardwiring, or combinations of any of these. Features
mmplementing functions may also be physically located at various positions, including being

distributed such that portions of functions are implemented at different physical locations.

30 [8365] Computer-readable media includes both non-transitory computer storage media

and communication media including any medium that facilitates transfer of a computer



10

[y
W

20

WO 2020/113367 PCT/CN2018/118898

65

program from one place to another. A non-transitory storage mednum may be any avatlable
medium that can be accessed by a general purpose or special purpose computer. By way of
example, and not limitation, non-transitory computer-readable media may mclade random-
access memory (RAM), read-only memory (ROM), electrically erasable programmable ROM
{(EEPROM), flash memory, compact disk (CD) ROM or other optical disk storage, magnetic
disk storage or other magunetic storage devices, or any other non-transitory medium that can
be used to carry or store desired program code means in the form of mstructions or data
structures and that can be accessed by a general-purpose or special-purpose computer, or a
general-purpose or special~purpose processor. Also, any connection is properly termed a
computer-readable medium. For example, if the software is transmitted from a website,
server, or other remote source using a coaxial cable, fiber optic cable, twisted pair, digital
subscriber ling (DSL), or wircless technologies such as infrared, radio, and microwave, then
the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless technologies such as
mfrared, radio, and microwave are included i the definition of medium. Disk and disc, as
used herein, include CB, laser disc, optical disc, digital versatile disc (DY D). floppy disk and
Blu~ray disc where disks usually reproduce data magnetically, while discs reproduce data
optically with lasers. Combnations of the above are also mchided within the scope of

computer-readable media.

[3386] As used herem, mncluding in the claims, “or” as used n a list of items {¢.g., a list
of items prefaced by a phrase such as “at least one of” or “one or more of ) indicates an
mclusive list such that, for example, a listof atleastone of A, B, or U means A or Bor Cor
ABor ACor BC or ABC (1e., A and B and €. Also, as used hereimn, the phrase “based on”
shall not be construed as a reference to a closed set of conditions. For example, an exemplary
step that is described as “based on condition A” may be based on both a condition A and a
condition B without departing from the scope of the present disclosure. fn other words, as
used herein, the phrase “based on” shall be construed 1n the same manner as the phrase

“based at least m part on.”

{8367} In the appended figures, sinular components or features may have the same
reference label. Further, various components of the same type may be distinguished by
following the reference label by a dash and a second label that distinguishes among the

similar components. I just the first reference label 1s used in the specification, the description
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1s applicable to any one of the similar components having the same first reference label

irrespective of the second reference label, or other subsequent reference label.

{0308} The description set forth herein, in connection with the appended drawings,
describes example configurations and does not represent all the examples that may be
mmplemented or that are within the scope of the claims. The term “exemplary”™ used herein
means “serving as an example, instance, or itlustration,” and not “preferred” or
“advantageous over other examples.” The detailed description includes specific details for the
purpose of providing an understanding of the described techniques. These techmiques,
however, may be practiced without these specific details. In some instances, well-known
structures and devices are shown in block diagram form in order to avoid obscuring the

concepts of the described examples.

13369} The description herein is provided to enable a person skilled in the art to make or
use the disclosure. Various modifications to the disclosure will be readily apparent to those
skilled 1n the art, and the genenc principles defined herein may be applied to other vanations
without departing from the scope of the disclosure. Thaus, the disclosure 1s not limited to the
examples and designs described herein, but is to be accorded the broadest scope consistent

with the principles and novel features disclosed herein.

PCT/CN2018/118898
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CLAIMS
What is claimed is;
I A method for wireless communications at a aser equipment (UE),

comprising:

detecting a radio link failure between the UE and a master node of a dual-
connectivity configuration;

transmitting, to a secondary node in the dual-connectivity configuration, an
mdication that the radio link failure has occurred; and

performing, based at least in part on the radio link failure indication, a

handover procedure from the master node to a target node.

~

2. The method of claim 1, wherein the indication of the radio link fathure

is transmitted to the secondary node using a split signaling radio bearer,

-

3. The method of claim 2, further comprising:
recetving, prior to the detected radio link faihure, a message from the master

node designating the sccondary node as a recipient of the mdication of the radio link failure.

4. The method of claim 1, whercin transmitting the indication of the radio
tink failure comprises:

imdicating a cause of the radio hnk failure.

5. The method of claim 4, wheremn the cause of the radio link fatlure
comprises one or morg of

a radio link fatture detection on a master cell group link or a handover failure.

6. The method of claim 1, wherein the indication of the radio link failure

is transmitted to the secondary node using a secondary cell group signaling radio bearer.

7. The method of ¢lain 1, wherein the target node is the secondary node
and performmg the handover procedure comprises:
configuring the secondary node as a new master node for the UE in the dual

connectivity configuration; and
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establishing a new connection with a new secondary node in the dual

connectivity configuration, the new secondary node being different from the secondary node.

8. The method of claim 1, whercin the target node is the sccondary node
and performmg the handover procedure comprises:
transitioning from the dual connectivity configuration o a single connectivity

configuration with the secondary node.

9. The method of ¢laim 1, further comprising:

determining that the handover procedure was unsuccessful;

transmitting a radio hink failure recovery request message to the secondary
node; and

performing a radio hink failure recover procedare, based at least in part on the

radio link failure recovery request message, with the master node.

10. The method of claim 1, further comprising:
detecting, after transmitting the mdication of the radio link failure to the
secondary node, a radio link failure between the UE and the secondary node; and

performing a radio resource control reestablishment procedure.

It The method of ¢laim 1, further comprising:
detecting, before transmitting the indication of the radio link failure, a radio
hink failure between the UE and the secondary node; and

performing a radio resource control recstablishment procedure.

12, The method of claim 1, further comprising:
detecting the radio link failure dunng a secondary node handover procedure
from the sccondary node to a new secondary node; and

transmitting the mdication of the radio link failure to the new secondary node.

I3 The method of claim 1, further comprising:
determining, based at least in part on a measurement report, that the farget

node 1s unavailable for performing the handover procedure; and
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4 performing the handover procedure from the master node to the secondary
5 node, wherein the secondary node becomes a new master node based at least in part on the

6 handover procedure.

1 14. The method of claim 1, further comprising:

2 transmitting, to each secondary node of a plurality of secondary nodes

3 associated with the UE, the mmdication of the radio link failure that further indicates a

4  measurcment report.

1 15. The method of claim 1, further comprising:

2 determining that a radio hink between the UE and the secondary node satisfies
3 aperformance threshold, wherein the indication of the radio link failure is transmitted to the

4 secondary node based at least in part on the performance metric satisfying the threshold.

i 16. The method of claim 1, wherein the indication of the radio link fathure
2 is transmitted in a radio resource control master control group link failure notification

3 message, the radio resource control master control group link farlure notification message

4 comprising a measurement report and a master control group link failure casse.

1 17, Fhe method of claim 1, wherein the handover procedurs comprises at

2 least one of! an inter-radio access technology (RAT) handover procedure or an mter-RAT

3 handover procedure.

1 18. A method for wireless communications at a secondary node,
2 comprising:
3 receiving, from a user cquipment (UE), an mdication of a radio link failure for

4 aradic link between the UE and a master node of a dual-connectivity configuration; and

(v

transmitting an indication of the radio link fatlure to the master node of the

6 dual-commectivity configuration.

i i9. The method of claim 18, wherein the indication of the radio link failure

2 1s received using a split signaling radio bearer.

i 20. The method of clamm 18, wherein the indication of the radio hnk fatlure
2 s received using a secondary cell group signaling radio bearer.
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21 The method of claim 18, further comprising:
configuring the secondary node as a new master node for the UE in the dual-

connectivity configuration.

22, The method of claim 18, further comprising:
transitioning from the dual-connectivity configuration to a single connectivity

configuration with the UE.

23, The method of claim 18, further comprising:

receiving the indication of the radic link failure in a first message over a
signafing radio bearer 1 {SRBI1);

decoding the first message to determine that the radio link failure on a master
control group radio link has occurred; and

transmitting the indication of the radio link failure to the master node ina

second message.

24, The method of claim 18, further comprising:
receiving the indication of the radio link failure over a signaling radio bearer 3
{SRB3}), whergin transmitting the indication comprises encapsulating the mdication of the

radio link fatlure in a backhaul container message for transmitfing to the master node.

25, The method of claim 24, wherein the backhaul container message is

encapsulated according to an Xn or X2 protocol.

26. The method of ¢laim 18, further comprising:

receiving, from the UE, a radio link failure recovery request message
mdicating that a handover procedure was unsuccessful; and

transmitting, to the master node, an indication of the radio link failure

FECOVETY Iequest message.

27. The method of claim 18, further comprising;

determining that the master node is unavailable for transmiiting the indication
of the radio link failure;

determining that the secondary node is configured with a control planc

interface with a core network; and
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performing, based at least in part on the control plane interface configuration,
a handover procedure of the UE from the master node to the secondary node, wherein the
secondary node becomes a new master node of the UE based at least in part on the handover

procedure.

28, The method of claim 18, further comprising:

determining, based at least in part on the indication of the radio hink failure,
that a target node 13 unavailable for performing the handover procedure with the UE;

determining that the secondary node is configured with a control plane
mierface with a core network; and

performing, based at least in part on the countrol plane mterface contfiguration,
a handover procedure of the UE from the master node to the secondary node, wherein the
secondary node becomes a new master node of the UE based at least in pasrt on the handover

procedare.

29. The method of claim 18, wherein the indication of the radio link failure

is received in a radio resource control master control group failure notification message.

30. The method of claim 18, wherein the mdication of the radio link failure
is transmuitted over at least one of: a wircless transmussion, a backhaul link, or a combination

thereof.

31 The method of clamm 18, wherein the indication of the radio hnk fatlure

further indicates a cause for the radio hink failore.

32 A method for wireless communication at a master node, comprising:

recetving, from a secondary node of a dual-connectivity configuration, an
mdication of a radio link failure from a user equipment (UE}, the radio link failure being fora
radio link between the UE and the master node;

identifying, based at least in part on the radio link fathure, a target node for the
UE; and

perfornung a handover procedure of the UE from the master node to the target

node.
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33, The method of claim 32, wherein the target node ts different from the
master node and the secondary node.
34, The method of claim 33, further comprising:

determining that the master node operates using a first radio frequency
spectrum band; and

determining that the target node operates using the first radio frequency
spectrum band, wherein the target node 1s identified based at least in part on the target node

operating using the first radio frequency spectrum band.

35, The method of claim 34, wherein the secondary node operates using at
least one of the first radio frequency spectrum band, a second radio frequency spectrum band

that 1s different from the first radio frequency spectram band, or a combination thercof.

36. The method of claim 33, further comprising:

determining that the master node operates using a first radio access
technology; and

determining that the target node operates using the first radio access
technology, whergin the target node 15 identified based at least i part on the target node

operating using the first radio access technology.

~3

37.  The method of claim 36, wherein the secondary node operates using at
least one of the first radio access technclogy, a second radio access technology that is

different from the first radio access technology, or a combination thereof.

38.  The method of claim 32, further comprising:
decoding a measurement report indicating the radio hink failure, wherein the

target node is identified based at least in part on the measurement report.

39, The method of claim 32, wherein the target node comprises a second

distribution unit {BU) of a dual-DU configuration associated with the master node.

40. The method of claim 32, wherein the mdication of the radio hink failure

ig received from the secondary node using a sphit signaling radio bearer.
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41. The method of claim 32, further comprising;
transmitting, prior to receiving the indication of the radio link failure, a
message to the UE designating the secondary node as a recipient of the indication of the radio

hink falure.

42, The method of clatm 32, further comprising:
configuring the secondary node as a new master node for the UE i at Jeast

on¢ of the dual-connectivity configuration or a single~-connectivity configuration,

43, The method of claim 32, wherein receiving the indication of the radio
tink failure comprises:
receiving a backhaul container message that is encapsulated according to an

Xn or X2 protocol.

44, The method of claim 32, further comprising:
recetving, from the secondary node, an indication of a radio link failure
recovery request message indicating that the handover procedure was unsuccesstul; and

perfornung a radio link failure recovery procedure with the UE.

43, The method of claim 32, further comprising:

deternuning, based at least in part on the indication of the radio hink failure,
that the target node 18 vnavailable for performing the handover procedure with the UE;

determining that the secondary node is configured with a control plane
interface with a core network; and

performing, based at least in part on the control plane mterface configuration,
a handover procedure of the UE to the secondary node, wherein the secondary node becomes

a new master node of the UE based at least in part on the handover procedure.

46. The method of claim 32, wherein the mdication of the radio link failure
is received over at least one oft a wireless transmission, a backhaul link between, or a

combination thereof.

47, The method of claim 32, wherein the handover procedure compnises at
least one of: an inter-radio access technology (RAT) handover procedure or an inter-RAT

handover procedure.
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1 48.  An apparatus for wircless communtcations at a user equipment (UE},
2 comprising:
3 a Processar,
4 memory in electronic communication with the processor; and
5 mstructions stored in the memory and executable by the processor to cause the

6  apparatus to

7 detect a radio link failure between the UE and a master node of a dual-
3 connectivity configuration;
9 transmit, to a secondary node in the dual-connectivity configuration, an
10 mdication that the radio link failure has occurred; and
i1 pertorm, based at least in part on the radio Iink failure indication, a
12 handover procedure from the master node to a target node.
i 49. The apparatus of claim 48, wherein the indication of the radio link

2 falure is transmitted to the secondary node using a split signaling radic bearer,

1 50.  The apparatos of claim 49, wherein the mstractions are further

2 execcutable by the processor to cause the apparatus to:

3 receive, prior to the detected radio link fatlure, a message from the master

4 npode designating the sccondary node as a reciptent of the indication of the radio link failure.
] 51, The apparatus of claim 48, wheremn the mstructions to transmit the

2 mdication of the radio lnk failure are executable by the processor to cause the apparatus to:
3 indicate a cause of the radio link fatlure.

1 32.  'The apparatus of claim 51, wherein the cause of the radio link failure

2 comprises one or more of. comprises:

3 a radio hink tarlure detection on a master cell group link or a handover failure.

1 53, 'The apparatus of claim 48, wherein the indication of the radio link

2 fahure s transmitted to the secondary node using a secondary cell group signaling radio

3 bearer.
1 54, The apparatus of claim 48, whercin the target node 15 the secondary
2 node and performing the handover procedure comprises:
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configure the secondary node as a new master node for the UE 1n the dual
connectivity configuration; and
establish a new connection with a new sccondary node in the doal conmectivity

configuration, the new secondary node being different from the secondary node,

35, 'The apparatus of claim 48, wherein the target node 13 the secondary
node and performing the handover procedure comprises:
transition from the dual connectivity configuration to a single connectivity

configuration with the secondary node.

56.  The apparatus of claim 48, wherein the instructions are further
executable by the processor to cause the apparatus to:

determine that the handover procedure was unsuccessful;

transmit a radio link fatlure recovery request message to the sccondary node;
and

perform a radio link fatlure recover procedure, based at least n part oo the

radio link failure recovery request message, with the master node.

57.  'the apparatus of claim 48, wherem the instructions are further
oxecutable by the processor to cause the apparatus to:

detect, after transmitting the indication of the radio link failure to the
secondary node, a radio link faihure between the UE and the secondary node; and

perform a radio resource control reestablishment procedure.

38, 'The apparatus of claim 48, wherem the instructions are further
oxecutable by the processor to cause the apparatus to:

detect, before transmitting the indication of the radio link failure, a radio link
farlure between the UE and the secondary node; and

perform a radio resource control reestablishment procedure.

39, The apparatus of claim 48, wherein the instructions are further
oxecutable by the processor to cause the apparatus to:

detect the radio hnk failure during a sccondary node handover procedure from
the secondary node to a new secondary node; and

transmit the indication of the radio link failure to the new secondary node.
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60.  The apparatus of claim 48, wheremn the instructions are further
executable by the processor to cause the apparatus to;

determine, based at least in part on a measurement report, that the target node
is unavatlable for performing the handover procedure; and

perform the handover procedure from the master node to the secondary node,
wherein the secondary node becomes a new master node based at least in part on the

handover procedure.

61, The apparatus of claim 48, wherein the instructions are further
executable by the processor (o cause the apparatus to:

transmit, o each secondary node of a plurality of secondary nodes associated
with the UE, the indication of the radio link failure that further indicates a measurement

report.

62, The apparatus of claim 48, wherein the instructions are further
executable by the processor to cause the apparatus to:

determine that a radio link between the UE and the secondary node satisfies a
performance threshold, wherein the indication of the radic link failure is transmitted to the

secondary node based at least in part on the perdformance metric satisfying the threshold.

63, The apparatus of claim 48, wherein the indication of the radio link
failure is transnutted in a radio resource control master control group link failure notification
message, the radio resource control master control group link fatlure notification message

comprising a measurement report and a master control group link failure cause.

64.  The apparatus of claim 48, wherein the handover procedure comprises
at feast one of comprises an nter-radic access technology {(RAT) handover procedure or an

inter-RAT handover procedure.

65 An apparatus for wircless communications at a secondary node,
comprising:
a Processor,

memory in electronic communication with the processor; and
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instructions stored in the memory and executable by the processor to cause the

apparatus (o
recetve, from a user equipment (UE), an mndication of a radio link
fatlure for a radio link between the UE and a master node of a dual-connectivity

configuration; and

transmitt an indication of the radio hnk failure to the master node of the

dual-connectivity configuration.

66. The apparatus of claim 65, wherein the indication of the radio link

failure is received using a split signaling radio bearer.

67.  The apparatus of claim 635, wherein the mdication of the radio hink

failure is received using a secondary cell group signaling radic bearer,

68.  The apparatus of claim 65, wherein the instructions are further
executable by the processor to cause the apparatus to:
configure the secondary node as a new master node for the UE n the dual-

connectivity configuration.

69.  The apparatus of claim 63, wherein the instructions are further
executable by the processor to cause the apparatus to;
transition from the dual-connectivity configuration to a single connectivity

configuration with the UE.

70.  "The apparatus of claim 65, whercin the instructions arc further
executable by the processor fo cause the apparatus to:

receive the indication of the radio link fathire in a first message over a
signaling radio bearer 1 (SRB1);

decode the first message to determine that the radio hnk failure on a master
control group radio link has occurred; and

transmit the indication of the radio link failure to the master node in a second

71.  The apparatus of claim 65, wherein the instructions are further

executable by the processor to cause the apparatus to:
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the instructions to receive the indication of the radio link failure overa
signajing radio bearer 3 (SRB3), wherein transmitting the indication are executabie by the
processor {6 cause the apparatus to encapsulate the indication of the radio link fatlure in a

backhau! container message for transmutting to the master node.

72, 'The apparatos of claim 71, whercin the backhauol container message is

encapsulated according o an Xn or X2 protocol.

73.  The apparatus of claim 65, wherein the instructions are further
executable by the processor to cause the apparatus to:

receive, from the UE, a radio link failure recovery request message mdicating
that a handover procedure was unsuccessful; and

transmit, to the master node, an indication of the radio link failure recovery

request message.

74.  The apparatus of claim 65, wherein the instructions are further
executable by the processor to cause the apparatus to:

determine that the master node 18 unavailable for transmutting the indication of
the radio hink failure;

determine that the secondary node 15 configured with a controd planc mterface
with a core network; and

perform, based at least in part on the control plane interface configuration, a
handover procedure of the UE from the master node to the secondary node, wherein the
secondary node becomes a new master node of the UE based at least in part on the handover

procedure.

~
7
b

5. The apparatus of claim 63, wherein the instructions are further
executable by the processor to cause the apparatus to;

determine, based at least in part on the indication of the radio link fathure, that
a target node 1s unavailable for performing the handover procedure with the UE;

determune that the secondary node is configured with a control plane mterface
with a core network; and

perform, bascd at least i part on the control planc mterface configuration, a

handover procedure of the UE from the master node to the secondary node, wherein the

PCT/CN2018/118898
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secondary node becomes a new master node of the UE based at least in pait on the handover

procedure.

76. The apparatus of claim 65, wherein the mdication of the radio link
failure 1s received in a radio resource control master control group failure notification

mMoessage.

77 The apparatus of claim 65, wherein the indication of the radio link
fathure 1s transmitted over at least one of a wircless transmission, a backhaul link ora

combination thereof

78.  'The apparatus of claim 65, wherein the indication of the radio hink

fadure further indicates a cause for the radio hink failure.

79.  An apparatus for wireless conununication at a master node,
comprising;
a4 Processor,
memory in electronic communication with the processor; and
nstructions stored in the memory and executable by the processor to cause the
apparatus to:
receive, from a secondary node of a dual-connectivity configuration,
an indication of a radio link failure from a user equipment (UE}, the radio link fatlure
being for a radio hink between the UE and the master node;
wdentify, based at least in part on the radio link failure, a target node for
the UE; and
perform a handover procedure of the UE from the master node to the

target node.

80.  The apparatas of claim 79, whercin the target node 18 different from

the master node and the secondary node.

&1, The apparatus of claim 80, wherein the instructions are further
executable by the processor to cause the apparatus to:
determine that the master node operates using a first radio frequency spectrum

band; and
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determine that the target node operates ausing the first radic frequency
spectrum band, wherein the target node 1s identified based at ieast in part on the target node

operating using the first radio frequency spectrum band.

82, The apparatus of claim 81, whercin the secondary node operates using
at least one of the first radio frequency spectrum band, a second radio frequency spectrum

band that 1s different from the first radio frequency spectrum band, or a combination thercof.

&3.  'The apparatus of claim 30, wherein the instructions are further
executable by the processor to cause the apparatus to:

determine that the master node operates using a first radio access technology;
and

determine that the target node operates using the first radic access technology,
wherein the target node is identified based at least in part on the target node operating using

the first radio access technology.

84.  The apparatus of claim 83, wherein the secondary node operates using
at least one of the first radic access technology, a second radio access technology that 1s

different from the first radio access technology, or a combination thergof,

&

W

The apparatus of claim 79, wherein the instructions are further
executable by the processor to cause the apparatus to:
decode a measurement report indicating the radio link failare, wherein the

target node is identified based at least in part on the measurement report.

86.  The apparatus of claim 79, wherein the target node comprises a second

distribution wnt {BU) of a dual-DU configuration associated with the master node.

87.  The apparatus of claim 79, wherem the indication of the radio link

failure is received from the secondary node using a split signaling radio bearer.

88.  The apparatus of claim 79, wherein the instructions are further
executable by the processor to cause the apparatus to;

transmit, prior to receiving the indication of the radio hink fatlure, a message to
the UE designating the secondary node as a recipient of the indication of the radio link

failure.

PCT/CN2018/118898
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89.  'The apparatus of claim 79, wheremn the instructions are further
executable by the processor to cause the apparatus to;
configure the seccondary node as a new master node for the UE n at least one

of the dual-connectivity configuration or a single-connectivity configuration.

90, 'The apparatus of claim 79, wherein the mstructions to receive the
mdication of the radic hnk failure are executable by the processor to cause the apparatus to:
recetve a backhau! container message that is encapsufated according to an Xa

or X2 protocol.

91, The apparatus of claim 79, wherein the instructions are further
executable by the processor to cause the apparatus to:

recetve, from the secondary node, an ndication of a radio link failure recovery
request message indicating that the handover procedure was unsuccessful; and

perform a radio link failure recovery procedure with the UE.

92.  'The apparatus of claim 79, wherem the instructions are further
oxecutable by the processor to cause the apparatus to:

determine, based at least in part on the indication of the radio link fathire, that
the target node is unavailable for performing the handover procedure with the UE;

deternune that the secondary node is contigured with a control planc interface
with a core network; and

perform, based at least in part on the control plane interface configuration, a
handover procedure of the UE o the secondary node, wherein the secondary node becomes a

new master node of the UE based at least in part on the handover procedure.

93. The apparatus of claim 79, wherein the indication of the radio link
faiture 1s received over at least one of a wireless transmussion, a backhaul link between, ora

combination thereof.

94, The apparatus of claim 79, wherein the handover procedure comprises
at least one of: comprises an inter-radio access technology (RAT) handover procedure or an

inter-RAT handover procedure.
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95, An apparatus for wircless communications at a user equipment (UE},
compnsing

means for detecting a radio hink fatlure between the UE and a master node of a
dual-connectivity configuration;

means for transmitting, 10 a secondary node n the dual-connectivity
configuration, an indication that the radio link fatlure has occurred; and

means for performing, based at least in part on the radio link fashure mdication,

a handover procedure from the master node to a target node.

96.  The apparatus of claim 95, wheremn the mmdication of the radio hink

fadlure 18 transmitted to the secondary node using a split signaling radio bearer.

97.  The apparatus of claim 96, further comprising;
means for receiving, prior to the detected radio hink failure, a message from
the master node designating the secondary node as a recipient of the indication of the radio

hink falure.

98,  'The apparatus of claim 93, wherein the means for transmitting the
mdication of the radio hink fatlure comprises:

means for indicating a cause of the radio lnk failure.

99, The apparatus of claim 98, wherein the cause of the radio link failure
comprises ong or more of: comprises:

a radio link fatlure detection on a master cell group link or a handover failure.

160, The apparatus of claim 935, wherein the indication of the radio link
failure 1s transmitted to the secondary node using a secondary cell group signaling radio

bearer.

101, The apparatus of claim 93, wherein the target node is the secondary
node and performing the handover procedure comprises:
means for configuring the secondary node as a new master node for the UE in

the dual connectivity configuration; and
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means for establishing a new connection with a new secondary node in the
dual connectivity contiguration, the new secondary node being different from the secondary

node.

102, The apparatus of claim 95, wherein the target node 13 the secondary
node and performing the handover procedure comprises:
means for transitioning from the dual connectivity configuration to a single

connectivity configuration with the secondary node.

103.  The apparatus of claim 95, further comprising’

means for determining that the handover procedure was unsuccessful;

means for transmitting a radio hink fadure recovery request message to the
secondary node; and

means for performing a radio link failure recover procedure, based at least in

part on the radio hink fatlure recovery request message, with the master node.

104, The apparatus of claim 95, further comprising:
means for detecting, after transmitting the indication of the radio link failure to
the secondary node, a radio link faihure between the UE and the secondary node; and

means for performing a radio resource control recstablishment procedure.

105.  The apparatus of claim 95, further comprising:
means for detecting, before transmitting the indication of the radio ink failure,
a radio link failure between the UE and the secondary node; and

means for performing a radio resource control reestablishment procedure.

106.  The apparatus of claim 95, further comprising:

means for detecting the radio link fatlure dunng a secondary node handover
procedure from the secondary node to a new secondary node; and

means for transmitting the indication of the radio link failure to the new

secondary node.

107.  The apparatus of claim 95, further comprising:
means for determining, based at least inn part on a measurement report, that the

target node 1s unavailable for performing the handover procedure; and
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means for performing the handover procedure from the master node to the
secondary node, wherein the secondary node becomes a new master node based at least in

part on the handover procedure.

108, The apparatus of claim 95, further comprising:
means for transmitting, to cach secondary node of a plurality of secondary
nodes associated with the UE, the mdication of the radio link failure that further indicates a

measurement report.

109, The apparatus of claim 95, further comprising’

means for determining that a radio link between the UE and the secondary
node satisfies a performance threshold, wherein the indication of the radio link fathuwre 1s
transmitted to the secondary node based at least in part on the performance metric satisfying

the threshold.

110, The apparatus of claim 935, wherein the indication of the radio link
failure is transnuited in a radio resource conirol master control group link failure notification
message, the radio resource control master control group link farlure notification message

(=

comprising a measurcment report and a master control group link failure cause.

111, The apparatus of claim 95, wherein the handover procedure comprises
at least one of: comprises an inter-radio access technology (RAT) handover procedure or an

mier-RAT handover procedure.

112, An apparatus for wircless communications at a secondary node,
COMprising:

means for receiving, from a aser equipment (UE), an indication of a radio link
faiture for a radio hink between the UE and a master node of a dual-connectivity
configuration; and

means for transmitting an indication of the radio hnk failure to the master

node of the dual-connectivity configuration.

113, The apparatus of claim 112, wherein the mdication of the radio link

fasture is received using a split signaling radic bearer.
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114, The apparatus of claim 112, wherein the indication of the radio link

faihure 1s received using a secondary cell group signaling radio bearer,

115, The apparatus of claim 112, further comprising:
means for configuring the secondary node as a new master node for the UE 1n

the dual-connectivity configuration.

116.  The apparatus of claim 112, further comprising:
means for transitioning trom the dual-connectivity configuration 1o a single

connectivity configuration with the UE.

117, 'The apparatus of claim 112, further comprising:

means for receiving the ndication of the radio link failure in a first message
over a signaling radio bearer 1 (SRB1);

means for decoding the first message to determine that the radio link failure on
a master control group radio link has occurred; and

means for transmitting the mdication of the radio link faiture to the master

node in a second message.

118, The apparatus of claim 112, further comprising:

means for receiving the indication of the radio hink faiture over a signaling
radio bearer 3 (SREB3), wherein transmitting the indication comprises encapsulating the
indication of the radio hink failure in a backhau! container message for transmitting to the

master node.

119, The apparatus of claim 118, wherein the backhaul container message is

encapsulated according to an Xn or X2 protocol.

120, 'The apparatus of claim 112, further comprising:

means for receiving, from the UE, a radio hink failure recovery request
message indicating that a handover procedure was unsuccessful; and

means for transmitting, to the master node, an indication of the radio link

faiture recovery reguest message.

121, 'The apparatus of claim 112, further comprising:
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means for determining that the master node 1s unavailable for transmitting the
mdication of the radio hink failure;

means for determining that the secondary node is configured with a control
plane interface with a core network; and

means for performing, based at least i part on the control plane interface
configuration, a handover procedure of the UE from the master node to the secondary node,
wherein the secondary node becomes a new master node of the UE based at least in part on

the handover procedure.

122, The apparatus of claim 112, further comprising:

means for deternmining, based at least in part on the mdication of the radio link
failure, that a target node is unavailable for performing the handover procedure with the UE;

means for determining that the secondary node is configured with a control
plane interface with a core network: and

means for performing, based at least in part on the control plane interface
configuration, a handover procedure of the UE from the master node to the secondary node,
wherein the secondary node becomes a new master node of the UE based at least in part on

the handover procedure.

123, 'The apparatus of claim 112, wherein the indication of the radio link
failure 15 recerved in a radio resource control master control group fatlure notification

message.

124, The apparatus of claim 112, wherein the indication of the radio link
failure is transmntted over at least one of a wirgless transmission, a backhaul hink, ora

combination thereof

125.  'The apparatus of claim 112, wherein the mdication of the radio link

failure further indicates a cause for the radio link fatlure.

126.  An apparatus for wireless communication at a master node,
comprising:

means for receiving, from a secondary node of a dual-connectivity
configuration, an indication of a radio link fatlure from a user equipment (UE), the radio link

failure being for a radio link between the UE and the master node;
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means for identifying, based at least in part on the radio link failure, a target
node for the UE; and
means for performing a handover procedure of the UE from the master node to

the target node.

127, 'The apparatus of claim 126, wherein the target node 1s different from

the master node and the secondary node.

128.  The apparatus of claim 127, further comprising:

means for determining that the master node operates using a first radio
frequency spectrum band; and

means for determining that the target node operates using the first radic
frequency spectrum band, wherein the target node is identified based at least in part on the

target node operating using the first radio frequency spectrum band.

129, The apparatus of claim 128, wherein the secondary node operates
using at least one of the first radio frequency spectrum band, a second radio frequency
spectrum band that i1s different from the first radio frequency spectrum band, or a

combination thereof

130.  The apparatus of claim 127, further comprising:

means for determining that the master node operates using a first radio access
technology; and

means for determining that the target node operates using the first radio access
technology, wherein the target node is identified based at feast in part on the target node

operating using the first radio access technology.

131, The apparatus of claim 130, wherein the secondary node operates
using at least one of the first radio access technology, a second radio access technology that is

different from the first radio access technology, or a combination thereof.

132, 'The apparatus of claim 126, further comprising:
means for decoding a measurement report indicating the radio hink failure,

wherein the target node 1s identified based at least in part on the measurement report.
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133, 'The apparatus of claim 126, wherein the target node comprises a

second distribution anit (BU) of a dual-DU configuration associated with the master node.

134, The apparatus of claim 126, wherein the indication of the radio link

failure is received from the secondary node using a split signaling radio bearer.

135,  'The apparatus of claim 126, further comprising:
means for transmitting, priot to receiving the mdication of the radio link
failure, a message to the UE designating the secondary node as a recipient of the indication of

the radio link fatlure.

136, 'The apparatus of claim 126, further comprising:
means for configuring the secondary node as a new master node forthe UE in

at least one of the dual-connectivity configuration or a single-connectivity configuration.

137.  'The apparatus of claim 126, wherein the means for receiving the
indication of the radio hink failure comprises:
means for receiving a backhaul contamner message that is encapsulated

according to an Xn or X2 proiocol.

138, The apparatas of claim 126, further comprising:

means for recetving, from the secondary node, an indication of a radic hink
failure recovery request message indicating that the handover procedure was unsuccessful;
and

means for performing a radio link failure recovery procedure with the UE.

139, The apparatas of claim 126, further comprising:

means for determining, based at least in part on the indication of the radio link
failure, that the target node is unavailable for perfornung the handover procedure with the
UE;

means for determining that the secondary node is configured with a control
plane interface with a core network; and

means for performing, based at least in part on the control plane interface
configuration, a handover procedure of the UE to the secondary node, wherein the sccondary

node becomes a new master node of the UE based at least i part on the handover procedure.
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140.  The apparatus of claim 126, wherein the indication of the radio link
fathure 1s received over at least one of a wircless transmission, a backhaul link between, ora

combination thereof

141, 'The apparatus of claim 126, wherein the handover procedure
comprises at least one of: comprises an inter-radio access technology (RAT) handover

procedure or an inter-RAT handover procedure.

142, A non-transifory computer-readable medinm storing code for wircless
communications at a user equupment {(UE), the code comprising instructions executable by a
processor to:

detect a radio link failure between the UE and a master node of a dual-
connectivity configuration;

transmit, to a secondary node in the dual-connectivity configuration, an
indication that the radio link fadure has occurred; and

perform, based at least i part on the radio link failure mdication, a handover

procedure from the master node to a target node.

143, The non-transttory computer-readable medium of claim 142, wherein
the mdication of the radio Iink fulure is transmitted to the secondary node using a split

signaling radio bearer.

144.  'The non-transitory computer-readable medium of claim 143, wherein
the mstructions are further executable to;
receive, prior to the detected radio hink failure, a message from the master

node designating the sccondary node as a recipient of the indication of the radio link failure.

145, The non-transitory computer-readable medium of claim 142, wherein
the mstructions to transmit the indication of the radio link failure are exccutable to:

wndicate a cause of the radio link fadure.

146. The non-transitory computer-readable medium of claim 145, wherein
the cause of the radio hink farlure comprises one or more of. comprises:

a radio hink failure detection on a master cell group link or a handover failare.
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147, The non-transttory computer-readable medium of claim 142, wherein
the mndication of the radio link failure is transmitied to the secondary node using a secondary

cell group signaling radio bearer.

148, The non-transitory computer-readable medivm of claim 142, wherein
the target node is the secondary node and performing the handover procedure comprises:

configure the secondary node as a new master node for the UE in the dual
connectivity configuration; and

cstablish a new connection with a new secondary node in the dual connectivity

configuration, the new secondary node being ditferent from the secondary node.

149, 'The non-transttory compuier-readable medium of claim 142, wherein
the target node is the secondary node and performing the handover procedure comprises:
transition from the dual connectivity configuration to a single connectivity

configuration with the secondary node.

150.  'The non-transitory computer-readable mediom of claim 142, wherein
the instructions are further executable to:

determine that the handover procedure was unsuccessful;

transmit a radio link faihure recovery request message to the secondary node;
and

perform a radio link failure recover procedure, based at least in part on the

radio link fatlure recovery request message, with the master node.

151, 'The non-transttory computer-readable medium of claim 142, wherein
the instructions are further executable to:

detect, after transmitting the indication of the radio link fatlure to the
secondary node, a radio link failure between the UE and the secondary node; and

perform a radio resource control reestablishment procedare.

152, 'The non-transttory computer-readable medium of claim 142, wherein
the instructions are further executable to:
detect, before transmutting the indication of the radio link fatlure, a radio hink

faiture between the UE and the secondary node; and
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perform a radio resource control reestablishment procedure.

153, The non-transitory computer-readable medium of claim 142, wherein
the instructions are further executable to:

detect the radio hink failure duning a secondary node handover procedure from
the secondary node to a new secondary node; and

transmuit the indication of the radio link failure to the new secondary node.

154, The non-transitory computer-readable medium of claim 142, wherein
the instructions are further executable to:

deternune, based at least in part on a measurement report, that the target node
is unavailable for performing the handover procedure; and

perform the handover procedure from the master node to the secondary node,
wherein the secondary node becomes a new master node based at least in part on the

handover procedure.

155, The non-transitory computer-readable medium of claim 142, wherein
the mstructions are further executable to:

transmit, 1o each secondary node of a plurality of secondary nodes associated
with the UE, the indication of the radio hink failure that further mdicates a measurcment

report.

156,  The non-transitory computer-readable medium ot claim 142, wherein
the mstractions are further executable to:

determine that a radio link between the UE and the secondary node satisfies a
performance threshold, wherein the indication of the radio link failure is transmitted fo the

secondary node based at least in part on the performance metric satisfving the threshold.

157, The non-transitory computer-readable medium of claim 142, wherein
the mdication of the radio hink failure 1s transmitted i a radio resource control master control
group link failure notification message, the radio resource control master control group link
failure notitication message comprising a measurcment report and a master control group link

fatlure cause.
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158.  The non-transttory computer-readable medium of claim 142, wherein
the handover procedure comprises at least one oft comprises an inter-radic access technology

(RAT) handover procedure or an mter-RA'T handover procedure.

159, A non-transitory computer-readable mediom storing code for wireless
communications at a secondary node, the code comprising instructions executable by a
Processor to:

receive, from a user equipment (UE), an indication of a radio link failurce fora
radio link between the UE and a master node of a dual-connectivity configuration; and

transmit an indication of the radio link failure to the master node of the dual-

connectivity configuration.

160.  The non-transttory computer-readable medium of claim 159, wherein

the mdication of the radio link failure is received using a splhit signaling radio bearer.

161, The non-transitory computer-readable medium of claim 159, wherein
the indication of the radic link failure is received using a secondary cell group signaling radio

bearer.

162, The non-transitory computer-readable medium of claim 159, wherein
the mstructions are further executable to:
configure the secondary node as a new master node for the UE in the dual-

connectivity configuration.

163.  The non-transitory computer-readable medium of claim 159, wherein
the instructions are further executable to:
transition from the dual-connectivity configuration to a single connectivity

configaration with the UE.

164.  The non-transttory computer-readable medium of claim 139, wherein
the instructions are further executable to:

recetve the indication of the radio link fathire in a first message overa
signaling radio bearer 1 (SRB1);

decode the first message to determine that the radio bink failure on a master

control group radic hink has occurred; and
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transmit the indication of the radio link failure to the master node in a second

message.

165, The non-transitory computer-readable medium of claim 159, wherein
the matructions are further executable to:

the instructions to receive the indication of the radio link failure overa
signaling radio bearer 3 (SRB3), wherein transmitting the indication are executable by the
processor to cause the apparatus to encapsulate the indication of the radio link fallure in a

backhaul container message for transmitting to the master node.

166.  The non-transitory computer-readable medium of claim 165, wherein

the backhaul container message 1s encapsulated according to an Xn or X2 protocol.

167,  The non-transttory computer-readable medium of claim 159, wherein
the instructions are further executable to:

receive, from the UE, a radio link fallure recovery request message indicating
that a handover procedure was unsuccessful; and

transmit, to the master node, an indication of the radio link failure recovery

request message.

168.  The non-transitory computer-readable medium of claim 159, wherein
the instructions are further executable to:

determine that the master node 1s unavailable for transmitting the indication of
the radio link failure;

determine that the secondary node is configured with a contro] plane mterface
with a core network; and

perform, based at least in part on the control plane interface contiguration, a
handover procedure of the UE from the master node to the secondary node, wherein the
secondary node becomes a new master node of the UE based at least in part on the handover

procedure.

169, 'The non-transttory compuicr-readable medium of claim 159, wherein
the mstructions are further executable to:
determine, based at least in part on the indication of the radio link fahure, that

a target node is unavailable for performing the handover procedure with the UE;

PCT/CN2018/118898
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determine that the secondary node is configured with a control plane mterface
with a core network; and

perform, based at least in part on the control plane mterface configuration, a
handover procedure of the UE from the master node to the secondary node, wherein the
secondary node becomes a new master node of the UE based at least in part on the handover

procedure.

170, The non-transtiory computer-readable medium of claim 139, wherein
the mdication of the radio link failure 18 received m a radio resource control master control

group failure notification message.

171, The non-transitory computer-readable medium of claim 159, wherein
the indication of the radio hink failure is transmitted over at least one of a wircless

transmussion, a backhaul link, or a combination thereof.

172, The non-transitory computer-readable medium of claim 159, wherein

the indication of the radio hink fallure further indicates a cause for the radio ink failure.

173. A non-transitory computer-readable medivm storing code for wireless
commupication at a master node, the code comprising instructions executable by a processor
o

receive, from a secondary node of a dual-connectivity configuration, an
indication of a radio link fatlure from a user equipment (UE), the radio link failure bemg fora
radio link between the UE and the master node;

identify, based at least in part on the radio link failure, a target node for the
UE; and

perform a handover procedure of the UE from the master node to the target

node.

174, The non-transitory computer-readable medium of claim 173, wherein

the target node is different from the master node and the secondary node.

175, 'The non-transttory computer-readable medium of claim 174, wherein

the mstructions are further executable to:
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determine that the master node operates using a first radio frequency spectrum
band; and

determine that the target node operates using the first radio frequency
spectrum band, wherein the target node is identified based at least in part on the target node

operating using the first radio frequency spectrum band.

176, 'The non-transttory compuier-readable medium of claim 175, wherein
the secondary node operates using at least one of the first radio frequency spectrum band, a
second radio frequency spectrum band that is different from the first radio frequency

spectrum band, or a combination thereof.

177, 'The non-transitory computer-readable medium of claim 174, wherein
the mstructions are further executable to:

determine that the master node operates using a first radio access technology;
and

determine that the target node operates using the first radio access technology,
wherein the target node is identified based at least in part on the target node operating using

the first radio access fechnology.

178, 'The non-transttory compuier-readable medium of claim 177, wherein
the secondary node operates using at least one of the first radio access technology, a second
radic access technology that is different from the first radio access technology, ora

combination thereof

179, The non-transitory computer-readable medivm of ¢claim 173, wherein
the instructions are further executable to:
decode a measurement report indicating the radio link fathure, wherein the

target node 18 identified based at least o part on the measurement report,

180, The non-transitory computer-readable medium of claim 173, wherein
the target node comprises a second distribution unit {DU) of a dual-BU configuration

associated with the master node.
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181, The non-transttory computer-readable medium of claim 173, wherein
the indication of the radio hink fatlure is received from the secondary node using a split

signaling radio bearcr,

182.  'The non-transitory computer-readable medium of claim 173, wherein
the instructions arc further executable to:

transmit, prior to receiving the indication of the radio hink failure, a message to
the UE designating the secondary node as a recipient of the indication of the radio link

faiture.

183, The non-transitory computer-readable medivm of claim 173, wherein
the instructions are further executable to:
configure the secondary node as a new master node for the UE in at least one

of the dual-connectivity configuration or a single-connectivity configuration.

184,  The non-transitory computer-readable medium of claim 173, wherein
the instructions {0 receive the indication of the radio link failure are executable to:
receive a backhaul container message that is encapsulated according to an Xn

or X2 protocol.

185, The non-transitory computer-readable medium of claim 173, wherein
the mstractions are further executable to:

recetve, from the secondary node, an indication of a radio hink failare recovery
request message indicating that the handover procedure was unsuccessful; and

perform a radio link failure recovery procedure with the UE.

186,  The non-transitory computer-readable medium of claim 173, wherein
the mstractions are further executable to:

determine, based at least in part on the mdication of the radio link failure, that
the target node 1s unavailable for performing the handover procedure with the UE;

determine that the secondary node is configured with a control plane miterface

with a core network; and
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perform, based at least in part oo the control plane interface configuration, a
handover procedure of the UE to the secondary node, wherein the secondary node becomes a

new master node of the UE based at least in part on the handover procedure.

187.  The non-transitory computer-readable medium of claim 173, wherein
the mdication of the radio hink fatlure 1s received over at least one of a wireless transmission,

a backhaul link between, or a combination thereof.

188. Fhe non-transitory computer-readable medium of claim 173, wherein
the handover procedure comprises at [cast one of: comprises an inter-radio access technology

{(RAT) handover procedure or an inter-RAT handover procedure.
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