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METHODS, DEVICES, AND SYSTEMS FOR SERVICE-DRIVEN
MOBILITY MANAGEMENT

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of and priority to U.S. Provisional Application No.
62/514,200 filed on June 2, 2017 and entitled “METHODS AND SYSTEMS FOR SERVICE-DRIVEN
MOBILITY MANAGEMENT,” Attorney Docket No. US70910 (hereinafter referred to as “US70910
application™). The disclosure of the US70910 application is hereby incorporated fully by reference into the
present disclosure.

TECHNICAL FIELD

[0002] The present disclosure generally relates to wireless communication methods, and more
particularly, to methods, devices, and systems for service-driven mobility management for enhanced Long-
Term Evolution (eLTE) and New Radio (NR) tight interworking.

BACKGROUND

[0003] Under the next generation (e.g., 5" generation new radio) network architecture, the
Evolved Universal Terrestrial Radio Access (E-UTRA) and New Radio tight interworking (also referred to
as “LTE-NR tight interworking”) is a key feature for NR Non-Standalone (NSA) deployments. The LTE-
NR tight interworking can also be regarded as a transition from legacy LTE deployments to NR Standalone
(SA) deployments. The 5G NR network architecture includes several options, among which Option
3/3A/3X, Option 4/4A, and Option 7/7A are variants of the LTE-NR tight interworking.

[0004] Figures 1A and 1B illustrate Options 3 and 3A, respectively, where Options 3 and 3A are
examples of E-UTRA-NR Dual Connectivity (EN-DC). Options 3 and 3A each include an LTE eNB as an
anchor node coupled to an Evolved Packet Core (EPC), and an NR next generation Node B (gNB) coupled
to the LTE eNB. In Figure 1A, the LTE eNB connects to the EPC through an S1-C interface for control
plane transmissions and an S1-U interface for user plane transmissions. The NR gNB control plane connects
to the EPC through the LTE eNB, where an Xx/Xn interface couples the LTE eNB and the NR gNB. The
NR gNB user plane also connects to the EPC through the LTE eNB. In Figure 1B, the anchor LTE eNB
connects to the EPC through an S1-C interface for control plane transmissions and an S1-U interface for
user plane transmissions. The NR gNB control plane connects to the EPC through the LTE eNB, where an
Xx/Xn interface couples the LTE eNB and the NR gNB. Different from Figure 1A, in Figure 1B, the NR
gNB user plane may connect directly to the EPC through an S1-U interface.

[0005] Figures 2A and 2B illustrate Options 4 and 4A, respectively, where Options 4 and 4A are
examples of NR E-UTRA Dual Connectivity (NE-DC). Options 4 and 4A each include an NR gNB as an
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anchor node coupled to a Next Generation Core (NGC), which is also known as a 5G-Core Network (5G-
CN) or a 5G Core Network (5GC). Options 4 and 4A also each include an eLTE eNB coupled to the NR
gNB. Itis noted that eLTE is a radio access technology with one or more next-generation evolved nodeBs
(ng-eNBs) connected to a 5GC, where the ng-eNBs may also be referred to as eLTE eNBs. In this disclosure,
we can use eLTE, ng-eNB, and LTE connected to 5GC, interchangeably. In Figure 2A, the NR gNB
connects to the NGC through an NG-C interface for control plane transmissions and an NG-U interface for
user plane transmissions. The eLTE eNB control plane connects to the NGC through the NR gNB, where
an Xx/Xn interface couples the eLTE eNB and the NR gNB. The eLTE eNB user plane also connects to
the NGC through the NR gNB. In Figure 2B, the NR gNB connects to the NGC through an NG-C interface
for control plane transmissions and an NG-U interface for user plane transmissions. The eLTE eNB control
plane connects to the NGC through the NR gNB, where an Xx/Xn interface couples the eLTE eNB and the
NR gNB. Different from Figure 2A, in Figure 2B, the eLTE eNB user plane may connect directly to the
NGC through an NG-U interface.

[0006] Figures 3A and 3B illustrate Options 7 and 7A, respectively, where Options 7 and 7A are
examples of Next Generation E-UTRA-NR Dual Connectivity (NG EN-DC). Options 7 and 7A each
include an eLTE eNB as an anchor node coupled to an NGC (e.g., 5G-CN or 5GC). Options 7 and 7A also
each include an NR gNB coupled to the eLTE eNB. In Figure 3A, the eLTE eNB connects to the NGC
through an NG-C interface for control plane transmissions and an NG-U interface for user plane
transmissions. The NR gNB control plane connects to the NGC through the eLTE eNB, where an Xx/Xn
interface couples the NR gNB and the eLTE eNB. The NR gNB user plane also connects to the NGC
through the eLTE eNB. In Figure 3B, the eLTE eNB connects to the NGC through an NG-C interface for
control plane transmissions and an NG-U interface for user plane transmissions. The NR gNB control plane
connects to the NGC through the eLTE eNB, where an Xx/Xn interface couples the NR gNB and the eLTE
eNB. Different from Figure 3A, in Figure 3B, the NR gNB user plane may connect directly to the NGC
through an NG-U interface.

[0007] It should be noted that the term, “¢LTE”, is only used in the study phase of TR 38.801, for
example. This term may not be used in normative specifications. However, in the present application, the
term “eLTE” in the present application may include, but is not limited to, the definition in the study phase
of TR 38.801 and any communication standard with equivalent functionalities. An eLTE eNB is an
evolution of eNB that supports connectivity to both an EPC and an NGC, or to an NGC only. An eLTE
eNB can also be referred to a next generation evolved Node B (ng-eNB), which is an LTE eNB connected
to a 5GC. In the present application, eLTE, ng-eNB, and LTE connected to 5GC may be used
interchangeably. In addition, an LTE eNB may not support 5G features such as network slice in Radio

Access Network (RAN), while an eLTE eNB can support 5G features with higher layer network slice

.
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support. For example, an LTE eNB may directly connect to an EPC, but not to an NGC. An eLTE eNB
may directly connect to both an EPC and an NGC, or to an NGC only. An NR gNB may support 5G
features such as network slice in RAN with all layers (e.g., including SDAP (Service Data Adaptation
Protocol), PDCP (Packet Data Convergence Protocol), RLC (Radio Link Control), MAC (Medium Access
Control), PHY (Physical layer) layers), and etc. Itis also noted that the terms, NGC, 5GC and 5G-CN may
be used interchangeably throughout the present application.

[0008] In the current NR study phase, LTE-NR tight interworking is agreed to have dual
connectivity (DC), which may similar to Rel-12 dual connectivity. The LTE eNBs, eLTE eNBs, and NR
gNBs can each be a master node and/or a secondary node. Among other differences from the Rel-12 DC,
in the 5G NR architecture, a secondary node may have its own Radio Resource Control (RRC) entity.
[0009] As presented in each of Figures 4A and 4B, a user equipment (UE) is coupled to a master
node and a secondary node, where the master node and the secondary node each have their own RRC entity.
The UE has a single RRC state machine that follows the RRC state of the master node. Each node generates
RRC Packet Data Units (PDUs) and inter-node PDUs using ASN.1. In an embedded approach, the RRC
PDUs and inter-node PDUs generated by the secondary node can be embedded with the RRC PDUs
generated by the master node, and be transported through the master node to the UE. The embedded
approach is used for the first configuration, for the secondary node RRC reconfiguration requiring the
master node RRC reconfiguration, and for the master node RRC reconfiguration requiring the secondary
node RRC reconfiguration. In a direct approach, once the UE is configured to establish a Signaling Radio
Bearer (SRB) in a Secondary Cell Group (SCG), the RRC PDUs generated by the secondary node can be
sent directly between the secondary node and the UE. The direct approach (e.g., SCG SRB) is used for the
secondary node RRC reconfiguration not requiring any coordination with the master node, and for mobility
measurement report within the secondary node. In an SCG split SRB approach, the RRC PDUs and inter-
node PDUs generated by the secondary node are transmitted through the lower layers (e.g., RLC, MAC,
and/or PHY layers) of the master node.

[0010] In addition to LTE-NR tight interworking, network slice is another important feature of the
5G NR network architecture. With network slice, an operator can create a network customized to a specific
market scenario or for a specific service, which demands specific requirements. To support network slice,
Network Slice Selection Assistance Information (NSSAI) may be applied, which includes one or more
Single Network Slice Selection Assistance Information (S-NSSAI). Each network slice may be uniquely
identified by an S-NSSAI, which also represents the slice ID used for signaling between a Radio Access
Network (RAN) and a Core Network (CN).

[0011] In a 5G-CN, a Network Slice Selection Function (NSSF) can select an appropriate network

slice ID for a UE to satisly its service requirement. A Network Slice Template (NST) may include a logical
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network function and resource requirements necessary to provide the required/requested service. A
Network Slice Instance (NSI) is an instance created from an NST. Thus, network slice is also known as a
concept for describing a system behavior implemented through NSIs. Each NSI is associated with a

network slice type ID (NS-ID), used to identify the type of slice.

[0012] Currently, an LTE eNB connecting to an EPC may not support network slice. That is, an
LTE eNB does not have service differentiation, and cannot read the network slice specific messages.
Furthermore, an NR gNB and an eLTE eNB each have their own network slice capabilities, but the NR
gNB and the eLTE eNB may not support all the services.

[0013] Although LTE-NR tight interworking and network slice are important features of the 5G
NR architecture, not all Radio Access Technologies (RATs) in the LTE-NR tight interworking deployments
support network slice.

[0014] Thus, it is desirable that LTE-NR tight interworking can support the network slice,
especially when an NR gNB serves as the anchor node and connected to a 5G-CN. It is also desirable that
the NR gNB/cell can support the RAN part of slicing (e.g., RAN part of network slice, via multiple
numerologies/TTI (Transmission Time Interval) lengths, RAN part configuration of network slice), and the
eLTE eNB/cell can support the higher layer network slicing. In addition, when a UE is configured with
LTE-NR interworking, which may include many deployment scenarios, it is important to make sure that
the UE connects to a suitable/appropriate RAT, which can support the UE’s desired network
slice(s)/service(s). For example, the UE may be suggested to camp to an appropriate RAT that can support
its service during cell selection/reselection. For example, when the UE is in RRC_CONNECTED state and
needs new network slice(s)/service(s), the UE may be suggested to connect to an appropriate RAT, which

can further support the UE’s new network slice(s)/service(s) requirement(s).



WO 2018/219352 PCT/CN2018/089629

SUMMARY
[0015] The present disclosure is directed to methods, devices, and systems for service-driven
mobility management.
[0016] In a first aspect of the present application, a user equipment (UE) is disclosed, the UE

comprising: a non-transitory machine-readable medium storing computer-executable instructions; at least
one processor coupled to the non-transitory computer-readable medium, and configured to execute the
computer-executable instructions to: determine whether a required network slice/service of the UE is
supported by a network node; perform at least one of a plurality of mobility management procedures, when
the required network slice/service of the UE is not supported by the network node; wherein the plurality of
mobility management procedures includes: selecting another master node (MN), or intra-MN handover or
inter-MN handover to another MN; selecting or reselecting a secondary node (SN), intra-SN handover to
another SN, modifying an existing SN, or adding a new SN; changing the UE’s anchor node to a target new
radio (NR) next generation node B (gNB) or a target evolved long term evolution (eLTE) evolved node B
(eNB).

[0017] In an implementation of the first aspect, the at least one processor is further configured
to execute the computer-executable instructions to: send a System Information (SI) request to the network
node; and receive network slice capability in other SI broadcast or unicast by the network node; wherein
the network slice capability indicates one or more network slices or services supported by the network node.
[0018] In another implementation of the first aspect, at least one of the minimum SI or the

other SI includes at least one of a Slice ID, a Network Slice Indication, or a Slice Bitmap.

[0019] In another implementation of the first aspect, the at least one processor is further
configured to execute the computer-executable instructions to: send a radio resource control (RRC) message
to the network node for network slice support information of at least one neighboring network node; receive
the network slice support information of the at least one neighboring network node from the other SI
broadcast or unicast by the network node; determine, based on the network slice support information,
whether the required network slice/service of the UE is supported by the at least one neighboring network

node.

[0020] In another implementation of the first aspect, the network node is connected to a 5G
core network.

[0021] In another implementation of the first aspect, when selecting the another MN or

selecting or reselecting the SN, the UE measures signals from a list of neighboring network nodes broadcast

or unicast by the network node, and selects the another MN or the SN based on the measurement.
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[0022] In another implementation of the first aspect, the UE receives a radio access network
(RAN) notification area update through a 5G core network, the RAN notification area update includes at
least one of a list of NR gNB/cell IDs or a list of RAN area IDs, wherein the list of NR gNB/cell IDs
corresponds to a list of NR gNBs/cells that support the required network slice/service of the UE, and the
list of RAN area IDs corresponds to a list of the RAN areas that support the required network slice/service
of the UE.

[0023] In another implementation of the first aspect, a Non-Access Stratum (NAS) of the UE
provides the information of the required network slice/service to an Access Stratum (AS) of the UE; the AS
monitors signals from the network node; the AS identifies the required network slice/service through at
least one of a Slice ID, a Network Slice Indication, and a Slice Bitmap from the signals.

[0024] In another implementation of the first aspect, the UE is configured to have a list of
barred cells that do not support the required network slice capability.

[0025] In a second aspect of the present application, a network node is disclosed, the network node
comprising: a non-transitory machine-readable medium storing computer-executable instructions; at least
one processor coupled to the non-transitory computer-readable medium, and configured to execute the
computer-executable instructions to: provide network slice capability of the network node to a user
equipment (UE); perform at least one of a plurality of mobility management procedures, when the network
slice capability of the network node does not support a required network slice/service of the UE; wherein
the plurality of mobility management procedures includes: selecting another master node (MN), or intra-
MN handover or inter-MN handover to another MN; selecting or reselecting a secondary node (SN), intra-
SN handover to another SN, or modifying an existing SN; adding a new SN; changing the UE’s anchor
node to a target new radio (NR) next generation node B (gNB) or a target evolved long term evolution
(eLTE) evolved node B (eNB).

[0026] In an implementation of the second aspect, the network node of Claim 10, wherein the
network node is in a master cell group or a secondary cell group.

[0027] In another implementation of the second aspect, the network node is connected to a
5G core network.

[0028] In another implementation of the second aspect, the network slice capability is
broadcast or unicast by the network node via minimum SI or other SI.

[0029] In another implementation of the second aspect, at least one of the minimum ST or the
other SI includes at least one of a Slice ID, a Network Slice Indication, or a Slice Bitmap.

[0030] In another implementation of the second aspect, the network slice capability is

broadcast or unicast through a Signaling Radio Bearer (SRB).

-6



WO 2018/219352 PCT/CN2018/089629

[0031] In another implementation of the second aspect, the at least one processor is further
configured to execute the computer-executable instructions to: receive an SI request from the UE; and
broadcast or unicast the network slice capability in other SI to the UE.

[0032] In another implementation of the second aspect, the at least one processor is further
configured to execute the computer-executable instructions to broadcast or unicast network slice support
information of at least one neighboring network node to the UE.

[0033] In another implementation of the second aspect, the at least one neighboring network
node is connected to a 5G core network.

[0034] In another implementation of the second aspect, the network node provides the UE a
radio access network (RAN) notification area update through the 5G core network, the RAN notification
area update includes at least one of a list of NR gNB/cell IDs or a list of RAN area IDs, wherein the list of
NR gNB/cell IDs corresponds to a list of NR gNBs/cells that support the required network slice/service of
the UE, and the list of RAN area IDs corresponds to a list of the RAN areas that support the required
network slice/service of the UE.

[0035] In another implementation of the second aspect, the network node provides a list of

barred cells that do not support the required network slice capability to the UE.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Figures 1A and 1B are diagrams illustrating 5G architectures.

[0037] Figures 2A and 2B are diagrams illustrating 5G architectures.

[0038] Figures 3A and 3B are diagrams illustrating 5G architectures.

[0039] Figures 4A and 4B are diagrams illustrating control plane architectures for LTE/eL.TE and
NR tight interworking.

[0040] Figure 5A is a diagram illustrating LTE and NR tight interworking with an LTE anchor

node connected to an EPC, according to an exemplary implementation of the present disclosure.

[0041] Figure 5B is a diagram illustrating eLTE and NR tight interworking with an eL.TE anchor
node connected to a 5G-CN, according to an exemplary implementation of the present disclosure.

[0042] Figure 5C is a diagram illustrating eLTE and NR tight interworking with an NR anchor
node connected to a 5G-CN, according to an exemplary implementation of the present disclosure.

[0043] Figure 5D is a diagram illustrating eLTE and NR tight interworking with an eL.TE anchor
node connected to an EPC, according to an exemplary implementation of the present disclosure.

[0044] Figure 6 is a diagram illustrating an MCG SRB and an MCG split SRB with an eLTE
eNB/cell as a master node, according to an exemplary implementation of the present disclosure.

[0045] Figure 7 is a diagram illustrating an SCG SRB and an SCG split SRB with an eLTE
eNB/cell as a secondary node, according to an exemplary implementation of the present disclosure.
[0046] Figure 8 is a diagram illustrating an eLTE eNB/cell rejecting network slice without
providing further information, according to an exemplary implementation of the present disclosure.
[0047] Figure 9 is a diagram illustrating an eLTE eNB/cell rejecting network slice and providing
further information, according to an exemplary implementation of the present disclosure.

[0048] Figure 10 is a diagram illustrating an MCG bearer and an MCG split bearer with an eLTE
eNB/cell as a master node, according to an exemplary implementation of the present disclosure.

[0049] Figure 11 is a diagram illustrating an SCG bearer and an SCG split bearer with an eLTE
eNB/cell as a secondary node, according to an exemplary implementation of the present disclosure.
[0050] Figure 12A is a diagram illustrating an eLTE eNB/cell, as a master node, accepting network
slice inquiry, according to an exemplary implementation of the present disclosure.

[0051] Figure 12B is a diagram illustrating an eLTE eNB/cell, as a secondary node, accepting
network slice inquiry, according to an exemplary implementation of the present disclosure.

[0052] Figure 13 is a diagram illustrating an MCG SRB and an MCG split SRB with an NR

gNB/cell as a master node, according to an exemplary implementation of the present disclosure.
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[0053] Figure 14 is a diagram illustrating an SCG SRB and an SCG split SRB with an NR gNB/cell
as a secondary node, according to an exemplary implementation of the present disclosure.

[0054] Figure 15 is a diagram illustrating an NR gNB/cell rejecting network slice without
providing further information, according to an exemplary implementation of the present disclosure.
[0055] Figure 16 is a diagram illustrating an NR gNB/cell rejecting network slice and providing
further information, according to an exemplary implementation of the present disclosure.

[0056] Figure 17 is a diagram illustrating an NR gNB/cell accepting network slice inquiry,
according to an exemplary implementation of the present disclosure.

[0057] Figure 18 is a diagram illustrating an MCG bearer and an MCG split bearer with an NR
gNB/cell as a master node, according to an exemplary implementation of the present disclosure.

[0058] Figure 19 is a diagram illustrating SCG bearer and SCG split bearer with an NR gNB/cell
as a secondary node, according to an exemplary implementation of the present disclosure.

[0059] Figure 20 is a diagram illustrating providing network slice via minimum SI, according to
an exemplary implementation of the present disclosure.

[0060] Figure 21 is a diagram illustrating providing network slice via other SI, according to an
exemplary implementation of the present disclosure.

[0061] Figure 22 is a diagram illustrating a neighboring cell’s network slice via other SI, according
to an exemplary implementation of the present disclosure.

[0062] Figure 23 is a diagram illustrating an eL.TE eNB/cell broadcasting its network slice
capability, according to an exemplary implementation of the present disclosure.

[0063] Figure 24 is a diagram illustrating cell (re)selection based on network slice, according to
an exemplary implementation of the present disclosure.

[0064] Figure 25 is a diagram illustrating inter-system intra-RAT handover, according to an
exemplary implementation of the present disclosure.

[0065] Figure 26is a diagram illustrating RAN notification area update with network slice support,
according to an exemplary implementation of the present disclosure.

[0066] Figure 27 is a block diagram of a node for wireless communication, in accordance with

various aspects of the present disclosure.
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DETAILED DESCRIPTION

[0067] The following description contains specific information pertaining to exemplary
implementations in the present disclosure. The drawings in the present disclosure and their accompanying
detailed description are directed to merely exemplary implementations. However, the present disclosure is
not limited to merely these exemplary implementations. Other variations and implementations of the
present disclosure will occur to those skilled in the art. Unless noted otherwise, like or corresponding
elements among the figures may be indicated by like or corresponding reference numerals. Moreover, the
drawings and illustrations in the present disclosure are generally not to scale, and are not intended to

correspond to actual relative dimensions.

[0068] In some implementations, this disclosure may include the language, for example, “at least
one of [element A] or [element B]”. This language may refer to one or more of the elements. For example,
“at least one of A or B” may refer to “A”, “B”, or “A and B”. In other words, “at least one of A or B” may
refer to “at least one of A and at least one of B,” or “at least of either A or B.” In some implementations,
this disclosure may include the language, for example, “[element A], [element B], and/or [element C].”
This language may refer to either of the elements or any combination thereof. In other words, “A, B, and/or
C” may refer to “A”, “B”, “C”, “A and B”, “A and C”, “B and C”, or “A, B, and C”.

[0069] In some of the exemplary implementations, an EPC may not support network slice, unlike
the NGC (e.g., 5G-CN and 5GC) which may support network slice. In some of the exemplary
implementations, an LTE eNB may not support network slice, unlike the eLTE eNB and NR gNB which
may support network slice. In some of the exemplary implementations, an eLTE eNB/cell may not support
RAN part of slicing (e.g., RAN part of network slice, via multiple numerologies/TTI lengths, RAN part
configuration of network slice), but may support network slice from RRC, SDAP, and PDCP layers. In
some of the exemplary implementations, an NR gNB/cell may support RAN part of slicing from an RRC
layer and an SDAP layer to a PHY layer (e.g., via different numerologies/TTI lengths). When a CN is a
5G-CN, the CN may support the storage and selection of network slice. For example, a 5G-CN may store
the network slice/service information (e.g., NS-IDs, S-NSSAIs, and/or slice IDs) of each registered NR
gNB/cell and eL.TE eNB/cell. The 5G-CN may also select the proper NR gNB/cell and eLTE eNB/cell for
the UE’s network slice/service request. It is noted that the capabilities of network slice/service supported
by each RAT/cell may be different. In some of the exemplary implementations, an eLTE eNB and/or NR
gNB may not have the capability to support all network slices/services defined by the core network. In
some of the exemplary implementations, the capabilities of these network entities are summarized in Table
1. It is noted that the network slices/services supported by RATs may be a subset of the network

slices/services supported by the CN.

-10-
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Table 1 - Network Slice Capability of Different Network Entities

Radio Access Technology Core Network
NR gNB ¢LTE eNB LTE eNB 5G-CN EPC
Network Slice Supported Supported Supported
[0070] In some of the exemplary implementations, NR gNBs and eLTE eNBs may

generate/read/transmit/receive/forward network slice/service related RRC messages. The NR gNBs and
eLTE eNBs may support SDAP and PDCP to connect to a 5GC. The NR gNBs may further provide RAN
part of slicing (e.g., RAN part of network slice, via multiple numerologies/TTI lengths, RAN part
configuration of network slice) to support different network slices/services. Based on the 5G NR
architecture and the capability of network slice of each network entity, four cases are of interest are shown
in Figures 5A, 5B, 5C, and 5D, where control plan connections are shown. In Figure 5A, Case 500A refers
to LTE and NR tight interworking and LTE as the anchor connecting to EPC. In Figure 5B, Case 500B
refers to eLTE and NR tight interworking and eLTE as the anchor connecting to the 5G-CN (e.g., Next
Generation E-UTRAN NR Dual Connectivity, NGEN-DC). In Figure 5C, Case 500C refers to eLTE and
NR tight interworking (e.g., NR E-UTRAN Dual Connectivity, NE-DC) and NR as the anchor connecting
to the 5G-CN. In Figure 5D, Case 500D refers to eLTE and NR tight interworking and eL.TE as the anchor
connecting to the EPC.

[0071] In the implementations illustrated in Case 500B of Figure 5B, Case 500C of Figure 5C,
and Case 500D of Figure 5D, the master node and secondary node may be either an eLTE eNB/cell or an
NR gNB/cell, and the core network may be either an EPC or a 5G-CN. In other words, the eLTE eNB/cell
can be either a master node or a secondary node. When the eLTE eNB/cell is the master node, the secondary
node is NR gNB/cell, and the core network is EPC in Case 500D or 5GC in Case 500B. When the eLTE
eNB/cell is the secondary node, the master node is an NR gNB/cell, and the core network is 5GC in Case
500C. The objectiveis to ensure that the UE configured with eLTE-NR tight interworking, such as in Cases
500B, 500C, and 500D, can connect to the appropriate RAT, which supports the UE’s required/requested

or updated network slices and/or services.

[0072] There are several cases where a UE may need assistance to connect to a suitable node that
supports the UE’s specific network slice(s) and/or service(s). For example, when a UE performs initial
access, the UE may connect to a master node, which cannot support its network slice and/or service
requirements. In another case, even after the UE performs initial access and connects to a suitable master
node, which supports its initial network slice, the master node may become unsuitable when the UE

changes/updates the network slice, for example, in RRC_CONNECTED state. In another case, a UE with
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network slice capability turns to the secondary node for the network slice/service. Exemplary
implementations of the present application describe various methods/mechanisms for ensuring a UE
connect to a suitable node, which supports the UE’s specific network slice(s) and/or service(s).

[0073] It is noted that the cell IDs and base station IDs in the present application may refer to NR
gNB ID, NR cell ID, (e)LTE eNB ID, (e)LTE cell ID, global unique base station ID (e.g., PLMN ID plus
eNB ID for LTE), unique base station ID in a PLMN (e.g., eNB ID for LTE), NR/E-UTRAN Cell Identity
(e.g., eNB ID plus cell ID for LTE), global NR/E-UTRAN Cell Identity (e.g., PLMN ID plus eNB ID plus
cell ID for LTE, Tracking Area Code plus PLMN ID plus cell ID for NR), PCI (Physical Cell Identifier)

which is derived from PSS (Primary Synchronization Signals) and/or SSS (Secondary Synchronization

Signals).
[0074] Case 1: UE Reveals Its Network Slice Capability to eLTE eNB/Cell.
[0075] A UE may reveal its network slice capability and/or requirement to an eLTE eNB/cell

through an RRC message. The eLTE eNB/cell may be a master node/cell in a Master Cell Group (MCGQ)
as shown in Figures 5B and 5D, or a secondary node/cell a Secondary Cell Group (SCG) as shown in Figure
5C.

[0076] Figure 6 is a diagram illustrating an MCG SRB and an MCG split SRB with an eLTE
eNB/cell as a master node, according to an exemplary implementation of the present disclosure. As shown
in Figure 6, when eLTE eNB/cell 620 is a master node, the control signaling revealing a UE’s network slice
capability, between the UE and eLTE eNB/cell 620, may be provided through one or more MCG Signaling
Radio Bearers (SRBs) and/or one or more MCG split SRBs. As shown in Figure 6, eLTE eNB/cell 620
may be a master node in an MCG, and may include RRC layer 622, PDCP layer 624, RLC layer 626, MAC
layer 628, and PHY layer 630. NR gNB/cell 640 may be a secondary node in an SCG, and may include
RRC layer 642, PDCP layer 644, RLC layer 646, MAC layer 648, and PHY layer 650. The control signaling
revealing the UE’s network slice capability, between the UE and eLTE eNB/cell 620, may be provided
through an MCG SRB via RRC layer 622, PDCP layer 624, RLC layer 626, MAC layer 628, and PHY
layer 630 of eLTE eNB/cell 620. Instead of, or in addition to, the control signaling being provided through
the MCG SRB, the control signaling revealing the UE’s network slice capability, between the UE and eLTE
eNB/cell 620, may be provided through an MCG split SRB, via RRC layer 622 and PDCP layer 624 of
eLTE eNB/cell 620, and via RLC layer 646, MAC layer 648, and PHY layer 650 of NR gNB/cell 640 (e.g.,
secondary node in an SCG).

[0077] Figure 7 is a diagram illustrating an SCG SRB and an SCG split SRB with an eLTE
eNB/cell as a secondary node, according to an exemplary implementation of the present disclosure. It is

noted that SCG SRB may also be regarded as SRB3. As shown in Figure 7, when eLTE eNB/cell 720 is a
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secondary node, the control signaling revealing the UE’s network slice capability, between the UE and
eLTE eNB/cell 720, may be through one or more SCG SRBs and/or one or more SCG split SRBs. As shown
in Figure 7, NR gNB/cell 740 may be a master node in an MCG, and may include RRC layer 742, PDCP
layer 744, RLC layer 746, MAC layer 748, and PHY layer 750. eLTE eNB/cell 720 is a secondary node in
an SCG, and may include RRC layer 722, PDCP layer 724, RLC layer 726, MAC layer 728, and PHY layer
730. The control signaling revealing the UE’s network slice capability, between the UE and eLTE eNB/cell
720, can be through an SCG SRB through RRC layer 722, PDCP layer 724, RLC layer 726, MAC layer
728, and PHY layer 730 of eLTE eNB/cell 720. Instead of, or in addition to, the control signaling being
provided through the SCG SRB, the control signaling revealing the UE’s network slice capability, between
the UE and eLTE eNB/cell 720, may be through an SCG split SRB, via RRC layer 722 and PDCP layer
724 of eLTE eNB/cell 720, and via RLC layer 746, MAC layer 748, and PHY layer 750 of NR gNB/cell
740 (e.g., the master node in an MCG).

[0078] As illustrated in Figures 8, 9, 12A and 12B, a UE reveals its network slice capability and/or
service requirement for network slice in an RRC message (e.g., RRC Connection Request or RRC or RRC
Connection Setup Complete or Connection Establishment or RRC System Information Request). The RRC
message may include a UE ID to reveal the UE identity. The RRC message may include slice IDs and/or
network slice type ID (NS-ID) to directly identify the type of network slice and/or required/requested
service the UE needs. In another exemplary implementation, a slice bitmap may be used to directly identify
the type of network slice and/or required/requested service in the RRC message. For example, the slice
bitmap may include preconfigured N bits (e.g., N supported network slices/services), with a bit “1” meaning
the corresponding network slice/service is supported, and a bit “0” meaning the corresponding network
slice/service is not supported.

[0079] It should be noted that, in the present application, slice IDs in all figures are used for
illustration purpose only. That is, the slice IDs can be replaced with slice bitmaps to identify the indicated
network slices/services. The cause value in an RRC message may be ‘network slice” corresponding to a
NAS (Non-Access Stratum) procedure. Moreover, the RRC message may carry the network slice indication
(NS Indication), to indicate the network slice requirement instead of explicitly revealing the slice service
type.

[0080] In exemplary implementations of the present application, the eLTE eNB/cell, after
receiving the RRC message, may take the following actions: Case 1A - reject through an RRC message
without providing any further information; Case 1B - reject through an RRC message and provide assisting
information in the RRC message; Case 1C - accept through an RRC message. It should be noted that the
RRC message exchange between the UE and the eLTE eNB is not limited to the eLTE eNB as a master
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node or a secondary node under dual-connectivity operation. For example, the RRC message exchange

between the UE and the eLTE eNB may also be applicable when the eLTE eNB is a standalone node.

[0081] Case 1A: eLTE eNB/cell Rejects UE’s Request without Providing Further
Information.
[0082] Figure 8 is a diagram illustrating an eLTE eNB/cell rejecting network slice without

providing further information, according to an exemplary implementation of the present disclosure. As
illustrated in Figure 8, in action 812, UE 802 sends a network slice/service request through an RRC message,
such as an RRC Message for Request (e.g., including UE ID, Slice IDs, NS Indication, and/or Slice Bitmap)
to eLTE eNB/cell 804. In action 814, eLTE eNB/cell 804 responds with an RRC Message for Rejection
(e.g., Cause: no network slice support). That is, eLTE eNB/cell 804 reads the RRC message from UE 802,
and directly responds with an RRC dedicated signaling to reject the network slice support without any
further information. In one example, eLTE eNB/cell 804 responds with the RRC dedicated signaling to
reject the network slice support because the core network such as an EPC cannot recognize/support the
establishment cause of network slice (e.g., Case 500D in Figure 5D). In another example, eLTE eNB/cell
804 responds with the RRC dedicated signaling to reject the network slice support because the EPC does
not support network slice function even though eLTE eNB/cell 804 recognizes the slice IDs and/or NS
Indication and/or slice bitmap. In yet another example, eLTE eNB/cell 804 responds with the RRC
dedicated signaling to reject the network slice support because eLTE eNB/cell 804 itself cannot support the
required/requested network slice/service, and/or eLTE eNB/cell 804 is configured not to perform the
network slice inquiry to other nodes/cells (e.g., eLTE eNBs/cells and NR gNBs/cells in MCG and SCG),
and/or eLTE eNB/cell 804 attempts to find a suitable eLTE eNB/cell and NR gNB/cell but ends up
unsuccessful. It may be also because that UE 802 is not configured with eLTE-NR interworking so that
eLTE eNB/cell 804 cannot forward the RRC message to other nodes/cells in MCG or SCG (e.g., eLTE
eNBs/cells and NR gNBs/cells) for network slice inquiry. In general, failure cases occur so that eLTE
eNB/cell 804 rejects UE 802°s request. Once eLTE eNB/cell 804 rejects the network slice support via RRC
signaling, the RRC message for rejection (e.g., RRC Message for Rejection) can involve a cause (e.g., no
network slice support as shown in Figure 8) or any of the above mentioned reasons.

[0083] In one exemplary implementation, the RRC message for rejection may include a prohibit
timer. The prohibit timer may be activated either when eL.TE eNB/cell 804 sends the RRC message for
rejection or when UE 802 receives the RRC message for rejection. Once the prohibit timer is activated, UE
802 is not allowed to camp to eLTE eNB/cell 804 until the prohibit timer expires. In another exemplary
implementation, once the prohibit timer is activated, UE 802 cannot request the same network slice/service
from any base station until the prohibit timer expires. The prohibit timer stops either when the prohibit

timer expires or when eLTE eNB/cell 804 updates its network slice support (e.g., UE 802 may constantly
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monitor slice support while the prohibit timer is running). Upon receiving the RRC dedicated signaling
from eLTE eNB/cell 804 for network slice support rejection, UE 802 may perform the MCG-related
procedures (e.g., handover to another master node that supports the required/requested network
slice/service, or the inter-MN (master node) handover without the change of the secondary node), or SCG-
related  procedures (e.g., secondary  node  change/addition/modification, or  beam
change/addition/modification, so that the new/target master node or secondary node or beam supports the
required/requested network slice/service). In the present application, UE 802 may have multi-connectivity
with a number of base stations to support the network slice/service. In the present application, it is noted
that UE 802 may record the cell ID that can’t support respective network slicing and have corresponding
prioritization (e.g. low priority) for cell (re-)selection, handover and the selection of master nodes and

secondary nodes.

[0084] Case 1B: e TE eNB/cell Rejects UE’s Request and Provides Further Information.
[0085] Figure 9 is a diagram illustrating an eLTE eNB/cell rejecting network slice and providing

further information, according to an exemplary implementation of the present disclosure. As illustrated in
Figure 9, in action 912, UE 902 sends a network slice/service request through an RRC message, such as an
RRC Message for Request (e.g., including UE ID, Slice IDs/NS Indication/Slice Bitmap) to eLTE eNB/cell
904. In action 914, although eLTE eNB/cell 904 rejects the required/requested network slice/service (the
cause may be the same in Case 1A), eLTE eNB/cell 904 may provide UE 902 with information of other
eLTE eNBs/cells and NR gNBs/cells in the RRC message to assist UE 902 to connect to a suitable NR
gNB/cell or eLTE gNB/cell that can provide UE 902’s requested network slice/service. For example, eLTE

eNB/cell 904 is configured to send network slice inquiries to other nodes/cells or the core network.

[0086] According to implementations of the present application, there are two approaches to
acquire the information of network slice/service support. The first approach is direct coordination with other
eLTE eNBs/cells and NR gNBs/cells. The second approach is to send the inquiry to the core network, such
as a 5G-CN.

[0087] In the first approach, eL.TE eNB/cell 904 sends an Xx/Xn message including UE 902’s
requested network slice/service information (e.g., Slice IDs/NS Indication/Slice Bitmap) to other eLTE
eNBs/cells and NR gNBs/cells. Those eLTE eNBs/cells and NR gNBs/cells, which can support UE 902’s
requested network slice/service, respond to eLTE eNB/cell 904 with acknowledgement so that eLTE
eNB/cell 904 can provide UE 902 with a list of IDs of eLTE eNBs/cells and NR gNBs/cells/beams which
can satisty UE 902’s network slice/service request.

[0088] In the second approach, the core network (e.g., 5G-CN) may already have stored what types
of network slice/service are supported by which eLTE eNBs/cells and NR gNBs/cells. Therefore, eLTE
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eNB/cell 904 may send NG-C signaling to the core network including UE 902’s requested network
slice/service. The core network may retrieve the information of suitable eLTE eNBs/cells and NR
gNBs/cells, and provide a list of suitable eLTE eNB/cell and NR gNB/cell IDs to eLTE eNB/cell 904
through NG-C signaling. eLTE eNB/cell 904 may either first filter the list (e.g., remove the blocked cells)
before transmitting it to UE 902, or directly transmit the list to UE 902 without any modification.

[0089] After eLTE eNB/cell 904 acquires the information regarding which eL.TE eNBs/cells and
NR gNBs/cells support UE 902°s network slice/service request, eLTE eNB/cell 904 may respond to UE
902 with an RRC message (e.g., RRC Connection Reject or RRC Connection Reconfiguration), where the
RRC message includes information such as target NR gNB/cell/beam or LTE eNB/cell or eLTE eNB/cell
ID, and/or a list of suitable NR gNB/cell/beam IDs and/or LTE eNB/cell IDs and/or eLTE eNB/cell IDs,
and/or specific preamble of the target NR gNB/cell or LTE eNB/cell or eLTE eNB/cell, and/or target NR
SS (Synchronization Signal) block/burst/burst set configuration, and/or a list of suitable NR SS
block/burst/burst set configurations, as illustrated in Figure 9. The SS block/burst/burst set may include
synchronization signals and/or reference signals for UE 902 to do measurements. Thus, UE 902 may
perform measurements to the target NR gNB/cell/beam or LTE eNB/cell or eLTE eNB/cell or a list of NR
gNBs/cells/beams or LTE eNBs/cells or eLTE eNBs/cells. Moreover, with the information of preamble,
the target node/cell may regard UE 902 as a special UE, and provide UE 902 with privilege during the
random access procedure. Providing the beam information and the SS block/burst/burst set configurations
to UE 902 may be beneficial, when different beams can support different network slices/services (different
numerology/TTI length configurations) in NR.

[0090] In other implementations, eLTE eNB/cell 904 may directly select a target NR
gNB/cell/beam or a target LTE eNB/cell or a target eLTE eNB/cell for UE 902, and send an RRC message
(e.g., RRC Connection Reject or RRC Connection Reconfiguration) including the cell ID, and/or preamble,
and/or beam ID (if supported), and/or SS block/burst/burst set configuration (if supported) of target NR
gNB/cell or a target LTE eNB/cell or a target eLTE eNB/cell to UE 902. UE 902 may perform the handover
to another master node which supports the required/requested network slice/service, or the inter-MN
handover without the change of the secondary node, or secondary node change/addition/modification so
that the new/target secondary node supports the required/requested network slice/service. In the present
implementation, UE 902 may have multi-connectivity with a number of base stations to support the network
slice/service. It is noted that the NR gNBs/cells and eLTE eNBs/cells chosen by eLTE eNB/cell 904 may
at least provide the network slice function, and optionally provide UE 902’s specific requested network
slice/service.

[0091] In other implementations, the RRC message for rejection may include a prohibit timer. The

prohibit timer may be activated either when eLTE eNB/cell 904 sends the RRC message for rejection or

-16-



WO 2018/219352 PCT/CN2018/089629

when UE 902 receives this RRC message for rejection. Once the prohibit timer is activated, UE 902 may
not be allowed to camp to eLTE eNB/cell 904 until the prohibit timer expires. In another implementation,
once the prohibit timer is activated, UE 902 cannot request the same network slice/service from any base
station until the prohibit timer expires. The prohibit timer stops either when the timer expires or when eLTE
eNB/cell 904 updates its network slice support (e.g., UE 902 may constantly monitor slice support while

the prohibit timer is running).

[0092] Case 1C: eLTE eNB/cell Accepts UE’s Request with RRC message.

[0093] An eLTE eNB/cell reads the RRC message including a UE’s network slice/service request,
and decides to provide such network slice/service on its own.

[0094] Figure 10 is a diagram illustrating an MCG bearer and an MCG split bearer (e.g., a split
bearer) with an eLTE eNB/cell as a master node, according to an exemplary implementation of the present
disclosure. When eLTE eNB/cell 1020 is a master node, the network slice may be provided through an
MCG split bearer and/or an MCG bearer, as shown in Figure 10. For example, eLTE eNB/cell 1020 may
reply to the UE with an RRC message (e.g., RRC Connection Setup or RRC Reconfiguration) through an
MCG SRB or an MCG split SRB, indicating the related parameters to build the MCG split bearer.

[0095] As shown in Figure 10, eLTE eNB/cell 1020 may be a master node in an MCG, and may
include SDAP layer 1022, PDCP layer 1024, RLC layer 1026, MAC layer 1028, and PHY layer 1030. NR
gNB/cell 1040 may be a secondary node in the SCG, and may include SDAP layer 1042, PDCP layer 1044,
RLC layer 1046, MAC layer 1048, and PHY layer 1050. The network slice may be provided through an
MCG bearer via SDAP layer 1022, PDCP layer 1024, RLC layer 1026, MAC layer 1028, and PHY layer
1030 of eLTE eNB/cell 1020. Instead of, or in addition to, the network slice being provided through the
MCG bearer, the network slice may be provided through an MCG split bearer via SDAP layer 1022, PDCP
layer 1024 of eLTE eNB/cell 1020, and via RLC layer 1046, MAC layer 1048, and PHY layer 1050 of NR
gNB/cell 1040 (e.g., a secondary node). In some implementations, NR gNB/cell 1040 is a selected NR
gNB/cell that supports the RAN part of slicing. In some implementations, the selected NR gNB/cell may
utilize an existing secondary cell in an SCG or add a new secondary cell to the SCG. Thus, SCG-related
procedures may be utilized to realize the MCG split bearer.

[0096] Figure 11 is a diagram illustrating an SCG bearer and an SCG split bearer (e.g., a split
bearer) with an eLTE eNB/cell as a secondary node, according to an exemplary implementation of the
present disclosure. When eLTE eNB/cell 1120 is a secondary node, the network slice may be provided
through an SCG split bearer and/or an SCG bearer, as shown in Figure 11. For example, eLTE eNB/cell
1120 may reply to the UE with an RRC message (e.g., RRC Connection Setup or RRC Reconfiguration)
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through an SCG SRB and/or an SCG split SRB, indicating the related parameters to build the SCG split
bearer.

[0097] As shown in Figure 11, eLTE eNB/cell 1120 may be a secondary node in an SCG, and may
include SDAP layer 1122, PDCP layer 1124, RLC layer 1126, MAC layer 1128, and PHY layer 1130. NR
gNB/cell 1040 may be a secondary node in the MCG, and may include SDAP layer 1142, PDCP layer 1144,
RLC layer 1146, MAC layer 1148, and PHY layer 1150. The network slice may be provided through an
SCG bearer via SDAP layer 1122, PDCP layer 1124, RLC layer 1126, MAC layer 1128, and PHY layer
1130 of eLTE eNB/cell 1120. Instead of, or in addition to, the network slice being provided through the
SCG bearer, the network slice may be provided through an SCG split bearer via SDAP layer 1122, PDCP
layer 1124 of eLTE eNB/cell 1120, and via RLC layer 1146, MAC layer 1148, and PHY layer 1150 of NR
gNB/cell 1140 (e.g., a master node). In some implementations, NR gNB/cell 1140 is a selected NR gNB/cell
that supports the RAN part of slicing. In some implementations, the selected NR gNB/cell may utilize an
existing master cell in an MCG or add a new master cell to the MCG. Thus, MCG-related procedures may
be utilized to realize the SCG split bearer.

[0098] It is noted that SCG-related procedures 1214A in Figure 12A, and MCG-related procedures
1214B in Figure 12B, may include beam-level operations, such as beam addition (e.g., add NR beams that
support the required/requested network slice), beam change (e.g., change from the serving NR beam to a
new beam that support the required/requested network slice), and beam modification (e.g., modify a beam
so that the beam supports the required/requested network slice).

[0099] After SCG-related procedures 1214A in Figure 12A, and MCG-related procedures 1214B
in Figure 12B, eLTE eNB/cell 1204 informs UE 1202 using an RRC message (e.g., RRC Connection Setup,
RRC Configuration, or RRC Reconfiguration). After SCG-related procedures 1214A in Figure 12A, and
MCG-related procedures 1214B in Figure 12B, eLTE eNB/cell 1204 has established connection to NR
gNB/cell 1206 for the RAN part of slicing. The control signaling exchange for the SCG-related or MCG-
related procedures occurs in an Xx/Xn interface. The exchanged information may include UE ID, Slice IDs,
Slice Bitmap, NS Indication, target NR gNB/cell/beam, LTE eNB/cell or eLTE eNB/cell ID, a list of
suitable NR gNB/cell/beam IDs and/or LTE eNB/cell IDs and/or eLTE eNB/cell IDs, and/or specific
preamble of the target NR gNB/cell or LTE eNB/cell or eLTE eNB/cell, and/or target NR SS
block/burst/burst set configuration, and/or a list of suitable NR SS block/burst/burst set configurations.
[00100] After receiving the RRC message (e.g., RRC Connection Setup, RRC Configuration, or
RRC Reconfiguration) from eL.TE eNB/cell 1204, UE 1202 sends an RRC message in action 1218, (e.g.,
an RRC Connection Complete, an RRC Configuration Complete, or an RRC Connection Reconfiguration

Complete) to eLTE eNB/cell 1204 through an MCG SRB or an MCG split SRB if eLTE eNB/cell 1204 is
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a master node in an MCG, or through an SCG SRB or an SCG split SRB if eLTE eNB/cell 1204 is a

secondary node in an SCG.

[00101] Case 2: UE Reveals Its Network Slice Capability to NR sNB/Cell.

[00102] A UE may reveal its network slice capability and/or requirement to an NR gNB/cell
through an RRC message. The NR gNB/cell may be a master node in a Master Cell Group (MCGQ) as
shown in Figure 5C, or a secondary node in a Secondary Cell Group (SCG) as shown in Figures 5B and

5D.
[00103] Figure 13 is a diagram illustrating an MCG SRB and an MCG split SRB with an

NR gNB/cell as a master node, according to an exemplary implementation of the present disclosure. As
shown in Figure 13, when NR gNB/cell 1340 is a master node, the control signaling revealing a UE’s
network slice capability (e.g., an RRC message), between the UE and NR gNB/cell 1340, may be provided
through one or more MCG SRBs and/or one or more MCG split SRBs. As shown in Figure 13, NR gNB/cell
1340 may be a master node in an MCG, and may include RRC layer 1342, PDCP layer 1344, RLC layer
1346, MAC layer 1348, and PHY layer 1350. eLTE eNB/cell 1320 may be a secondary node in an SCG,
and may include RRC layer 1322, PDCP layer 1324, RLC layer 1326, MAC layer 1328, and PHY layer
1330. The control signaling revealing the UE’s network slice capability, between UE and NR gNB/cell
1340, may be provided through an MCG SRB via RRC layer 1342, PDCP layer 1344, RLC layer 1346,
MAC layer 1348, and PHY layer 1350 of NR gNB/cell 1340. Instead of, or in addition to, the control
signaling being provided through the MCG SRB, the control signaling revealing the UE’s network slice
capability, between the UE and NR gNB/cell 1340, may be provided through an MCG split SRB, via RRC
layer 1342 and PDCP layer 1344 of NR gNB/cell 1340, and via RLC layer 1326, MAC layer 1328, and
PHY layer 1330 of eLTE eNB/cell 1320 (e.g., a secondary node in an SCG).

[00104] Figure 14 is a diagram illustrating an SCG SRB and an SCG split SRB with an NR
gNB/cell as a secondary node, according to an exemplary implementation of the present disclosure. It is
noted that SCG SRB may also be regarded as SRB3. As shown in Figure 14, when NR gNB/cell 1440 is a
secondary node, the control signaling revealing a UE’s network slice capability, between the UE and NR
gNB/cell 1440, may be provided through one or more SCG SRBs and/or one or more SCG split SRBs. As
shown in Figure 14, eLTE eNB/cell 1420 may be a master node in an MCG, and may include RRC layer
1422, PDCP layer 1424, RLC layer 1426, MAC layer 1428, and PHY layer 1430. NR gNB/cell 1440 may
be a secondary node in an SCG, and may include RRC layer 1442, PDCP layer 1444, RLC layer 1446,
MAC layer 1448, and PHY layer 1450. The control signaling revealing the UE’s network slice capability,
between the UE and NR gNB/cell 1440, may be provided through an SCG SRB via RRC layer 1442, PDCP
layer 1444, RLC layer 1446, MAC layer 1448, and PHY layer 1450 of NR gNB/cell 1440.
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[00105] Instead of, or in addition to, the control signaling being provided through the SCG
SRB, the control signaling revealing the UE’s network slice capability, between the UE and NR gNB/cell
1440, may be provided through an SCG split SRB, via RRC layer 1442 and PDCP layer 1444 of NR
gNB/cell 1440, and via RLC layer 1426, MAC layer 1428, and PHY layer 1430 of eLTE eNB/cell 1420
(e.g., a master node in an MCG). In some implementations, the control signaling (e.g., RRC messages)
between the secondary node NR gNB/cell 1440 (e.g., a secondary node in an SCG) and the UE may be
transmitted via the embedded approach described herein.

[00106] In accordance with implementations as illustrated in Figures 15, 16, and 17 of the present
disclosure, a UE may reveal its network slice capability and/or service requirement in an RRC message
(e.g., an RRC Connection Request or RRC Connection Setup Complete or an RRC Connection
Establishment). The RRC message may include a UE ID to reveal the UE identity. The RRC message may
include slice IDs and/or network slice type ID (NS-ID) to directly identify the type of network slice and/or
required/requested service. In another exemplary implementation, a slice bitmap may be used to directly
identify the type of network slice and/or required/requested service in the RRC message. For example, the
slice bitmap may include preconfigured N bits (e.g., N supported network slices/services), with a bit “1”
meaning the corresponding network slice/service is supported, and a bit “0” meaning the corresponding
network slice/service is not supported.

[00107] It should be noted that, in the present application, slice IDs in the figures are merely used
for illustration purposes. That is, the slice IDs may be replaced with slice bitmaps to identify the indicated
network slice(s)/service(s). The cause value in an RRC message may be “network slice” corresponding to
a NAS procedure. Moreover, the RRC message may carry the network slice indication (NS Indication), to
indicate the network slice requirement instead of explicitly revealing the slice service type.

[00108] The RRC entity of the NR gNB/cell may recognize whether the required/requested service
or the required/requested network slice function is supported. It is noted that the RRC entity of the NR
gNB/cell is preconfigured for RAN part of slicing (e.g., multiple numerologies/TTI lengths for different
slices) so that the NR gNB/cell can identify whether it supports the UE’s service request or not.

[00109] In exemplary implementations of the present application, the NR gNB/cell, after receiving
the RRC message, may take the following actions: Case 2A - reject through an RRC message without
providing any further information; Case 2B - reject through an RRC message and provide assisting
information in the RRC message; Case 2C - accept through an RRC message. It should be noted that the
RRC message exchange between the UE and the NR gNB is not limited to the NR gNB as a master node
or a secondary node under dual-connectivity operation. For example, the RRC message exchange between

the UE and the NR gNB may also be applicable when the NR gNB is a standalone node.
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[00110] Case 2A: NR gNB/cell Rejects UE’s Request without Providing Further Information,
[00111] Figure 15 is a diagram illustrating an NR gNB/cell rejecting network slice without

providing further information, according to an exemplary implementation of the present disclosure. As
illustrated in Figure 15, in action 1512, UE 1502 sends a network slice/service request through an RRC
message, such as an RRC Connection Request or RRC Connection Setup Complete (e.g., including UE ID,
Slice IDs, NS Indication, and/or Slice Bitmap) to NR gNB/cell 1506. In action 1514, NR gNB/cell 1506
responds with an RRC Connection Rejection (e.g., Cause: no network slice support). That is, NR gNB/cell
1506 reads the RRC message from UE 1502, and directly responds with an RRC dedicated signaling to
reject the network slice support without providing any further information. In one example, NR gNB/cell
1506 responds with the RRC dedicated signaling to reject the network slice support because the NR
gNB/cell and/or eLTE eNB cannot support the required/requested network slice/service. In another
example, NR gNB/cell 1506 responds with the RRC dedicated signaling to reject the network slice support
because the NR gNB/cell refuses to support the required/requested network slice/service (e.g., due to no
available network resource) even though it can. In yet another example, NR gNB/cell 1506 responds with
the RRC dedicated signaling to reject the network slice support because some failure cases occur in the
network. After NR gNB/cell 1506 rejects UE 1502°s request via the RRC message, the RRC message for
rejection can involve a cause (e.g., no network slice support as shown in Figure 15) or any of the above
mentioned reasons.

[00112] In one exemplary implementation, the RRC message for rejection may include a prohibit
timer. The prohibit timer may be activated either when NR gNB/cell 1506 sends the RRC message for
rejection or when UE 1502 receives the RRC message for rejection. Once the prohibit timer is activated,
UE 1502 is not allowed to camp to NR gNB/cell 1506 until the prohibit timer expires. In another exemplary
implementation, once the prohibit timer is activated, UE 1502 cannot request the same network slice/service
from any base station until the prohibit timer expires. The prohibit timer stops either when the prohibit
timer expires or when the NR gNB/cell updates its network slice support (e.g., UE 1502 may constantly
monitor network slice support while the prohibit timer is running). Upon receiving the RRC dedicated
signaling from NR gNB/cell 1506 for network slice support rejection, UE 1502 may perform the MCG-
related procedures (e.g., handover to another master node that supports the required/requested network
slice/service, or the inter-MN (master node) handover without the change of the secondary node), or SCG-
related  procedures (e.g., secondary  node  change/addition/modification, or  beam
change/addition/modification, so that the new/target master node or secondary node or beam supports the
required/requested network slice/service). In the present application, UE 1502 may have multi-connectivity
with a number of base stations to support the network slice/service. In the present application, it is noted

that UE 1502 may record the cell ID that cannot support respective network slicing and have corresponding
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prioritization (e.g. low priority) for cell (re-)selection, handover and the selection of master nodes and

secondary nodes.

[00113] Case 2B: NR gNB/cell Rejects UE’s Request and Provides Further Information.
[00114] Figure 16 is a diagram illustrating an NR gNB/cell rejecting network slice and providing

further information, according to an exemplary implementation of the present disclosure. As illustrated in
Figure 16, in action 1612, UE 1602 sends a network slice/service request through an RRC message, such
as an RRC Message for Request (e.g., including UE ID, Slice IDs/NS Indication/Slice Bitmap) to NR
gNB/cell 1606.

[00115] In action 1614, NR gNB/cell 1606 cannot establish an RRC connection for UE 1602’s
network slice/service requirement (the cause may be the same in Case 2A), and NR gNB/cell 1606 replies
with an RRC message (e.g., RRC Message for Rejection or RRC Connection Reject). Nevertheless, NR
gNB/cell 1606 may provide further information of other NR gNBs/cells and eLTE eNBs/cells in the RRC
message to assist UE 1602 to connect to a suitable NR gNB/cell or eLTE gNB/cell that can provide UE
1602°s required/requested network slice/service. NR gNB/cell 1606 is configured to send network slice
inquiries to other nodes/cells or the core network.

[00116] According to implementations of the present application, there are two approaches to
acquire the information of network slice/service support. The first approach is direct coordination with other
eLTE eNBs/cells and NR gNBs/cells. The second approach is to send the inquiry to the core network, such
as a 5G-CN.

[00117] In the first approach, NR gNB/cell 1606 sends the Xx/Xn message including UE 1602’s
request network slice/service information (e.g., Slice IDs, NS Indication, or Slice Bitmap) to other eLTE
eNBs/cells and NR gNBs/cells. Those eLTE eNBs/cells and NR gNBs/cells, which support UE 1602’s
request network slice/service, respond to NR gNB/cell 1606 with acknowledgement so that NR gNB/cell
1606 can provide UE 1602 with a list of IDs of eLTE eNBs/cells and NR gNBs/cells/beams which can

satisfy UE 1602’s network slice/service request.

[00118] In the second approach, the core network (e.g., 5G-CN) may already have stored what
types of network slice/service are supported by which eLTE eNBs/cells and NR gNBs/cells. Therefore, NR
gNB/cell 1606 may send NG-C signaling to the core network including UE 1602’s request network
slice/service. The core network may retrieve the information of suitable eLTE eNBs/cells and NR
gNBs/cells, and provide the list of suitable eLTE eNB/cell and NR gNB/cell IDs to NR gNB/cell 1606
through NG-C signaling. NR gNB/cell 1606 may either filter the list (e.g., remove the blocked cells) before
transmitting it to UE 1602, or directly transmit the list to UE 1602 without any modification.



WO 2018/219352 PCT/CN2018/089629

[00119] After NR gNB/cell 1606 acquires the information regarding which NR gNBs/cells and
eLTE eNBs/cells support UE 1602’s network slice/service request, NR gNB/cell 1606 may respond to UE
1602 with RRC message (e.g., RRC Connection Reject or RRC Connection Reconfiguration), where the
RRC message includes information such as target NR gNB/cell/beam or LTE eNB/cell or eLTE eNB/cell
ID, and/or a list of suitable NR gNB/cell/beam IDs and/or LTE eNB/cell IDs and/or eLTE eNB/cell IDs,
and/or specific preamble of the target NR gNB/cell or LTE eNB/cell or eLTE eNB/cell, and/or target NR
SS block/burst/burst set configuration, and/or a list of suitable NR SS block/burst/burst set configurations,
as illustrated in Figure 16. The SS block/burst/burst set may include synchronization signals and/or
reference signals for UE 1602 to do measurements. Thus, UE 1602 may perform measurements to the
target NR gNB/cell/beam or LTE eNB/cell or eLTE eNB/cell or a list of NR gNBs/cells/beams or LTE
eNBs/cells or eLTE eNBs/cells. Moreover, with the information of preamble, the target node/cell may
regard UE 1602 as a special UE, and provide UE 1602 with privilege during the random access procedure.
Providing the beam information and the SS block/burst/burst set configurations to UE 1602 may be
beneficial, when different beams can support different network slices/services (different numerology/TTI
length configurations) in NR.

[00120] In other implementations, NR gNB/cell 1606 may directly select a target NR gNB/cell or
a target LTE eNB/cell or a target eLTE eNB/cell for UE 1602, and send an RRC message (e.g., RRC
Connection Reject or RRC Connection Reconfiguration) including the cell ID, and/or preamble, and/or
beam ID (if supported), and/or SS block/burst/burst set configuration (if supported) of a target NR gNB/cell
or a target LTE eNB/cell or a target eLTE eNB/cell to UE 1602. UE 1602 may perform MCG-related/SCG-
related procedures (e.g., handover to another master node that supports the required/requested network
slice/service, the inter-MN handover without the change of the secondary node, beam
change/addition/modification, or secondary node change/addition/ modification so that the new/target
secondary node supports the required/requested network slice/service) for slice-driven mobility
management. In the present implementation, UE 1602 may have multi-connectivity with a number of base
stations to support the network slice/service. It is noted that the NR gNBs/cells and eLTE eNBs/cells chosen
by NR gNB/cell 1606 may at least provide the network slice function, and optionally provide UE 1602’s

specific request network slice/service.

[00121] In other implementations, the RRC message for rejection may include a prohibit timer.
The prohibit timer may be activated either when NR gNB/cell 1606 sends the RRC message for rejection
or when UE 1602 receives the RRC message for rejection. Once the prohibit timer is activated, UE 1602
may not be allowed to camp to NR gNB/cell 1606 until the prohibit timer expires. In other implementations,
once the prohibit timer is activated, UE 1602 cannot request the same network slice/service from any base

station until the prohibit timer expires. The prohibit timer stops either when the prohibit timer expires or
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when NR gNB/cell 1606 updates its network slice support (e.g., UE 1602 may constantly monitor slice

support while the prohibit timer is running).

[00122] Case 2C: NR gNB/cell Accepts UE’s Request with RRC message.

[00123] Figure 17 is a diagram illustrating an NR gNB/cell accepting network slice inquiry,
according to an exemplary implementation of the present disclosure. As illustrated in Figure 17, in action
1712, UE 1702 sends a network slice/service request through an RRC message, such as an RRC Message
for Request (e.g., including UE ID, Slice IDs/NS Indication/Slice Bitmap) to NR gNB/cell 1706. In action
1714, NR gNB/cell 1706 reads the RRC message including UE1702’s network slice/service request, and
decides to provide such network slice/service on its own. NR gNB/cell 1706 may reply to UE 1702 with an
RRC message, such as an RRC Message for Connection Setup (e.g., RRC Connection Setup or RRC
Reconfiguration) to build a connection or reconfigure the connection for the required/requested network
slice/service between UE 1702 and NR gNB/cell 1706, as shown in Figure 17. Upon receiving the RRC
message, UE1702 responds with another RRC message, such as an RRC Message for Complete Connection
(e.g., RRC Connection Complete or RRC Reconfiguration Complete) to show its acknowledgement as
shown in Figure 17.

[00124] Figure 18 is a diagram illustrating an MCG bearer and an MCG split bearer (e.g., a split
bearer) with an NR gNB/cell as a master node, according to an exemplary implementation of the present
disclosure. When NR gNB/cell 1840 is a master node, the network slice/service can be realized through an
MCG bearer on its own or through an MCG split bearer if a secondary node supports the RAN part of
slicing, as shown in Figure 18. As shown in Figure 18, NR gNB/cell 1840 may be a master node in an
MCG, and may include SDAP layer 1842, PDCP layer 1844, RLC layer 1846, MAC layer 1848, and PHY
layer 1850. eLTE eNB/cell 1820 may be a secondary node in the SCG, and may include SDAP layer 1822,
PDCP layer 1824, RLC layer 1826, MAC layer 1828, and PHY layer 1830. The MCG bearer and MCG
split bearer in Figure 18 may be substantially similar to the MCG bearer and MCG split bearer, respectively,
as described with reference to Figure 10. Thus, the details of the MCG bearer and MCG split bearer are
omitted for brevity.

[00125] Figure 19 is a diagram illustrating an SCG bearer and an SCG split bearer (e.g., a split
bearer) with an NR gNB/cell as a secondary node, according to an exemplary implementation of the present
disclosure. When NR gNB/cell 1940 is a secondary node, an SCG bearer may be used to provide the
network slice/service. Also, an SCG split bearer can be used to provide the network slice/service if a master
node supports the RAN part of slicing, as shown in Figure 19.

[00126] As shown in Figure 19, eLTE eNB/cell 1920 may be a master node in the MCG, and may
include SDAP layer 1922, PDCP layer 1924, RLC layer 1926, MAC layer 1928, and PHY layer 1930. NR
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gNB/cell 1940 may be a secondary node in an SCG, and may include SDAP layer 1942, PDCP layer 1944,
RLC layer 1946, MAC layer 1948, and PHY layer 1950. The SCG bearer and SCG split bearer in Figure
19 may be substantially similar to the SCG bearer and SCG split bearer, respectively, as described with
reference to Figure 11. Thus, the details of the SCG bearer and SCG split bearer are omitted for brevity.

[00127] Case 3: UE Monitors Network Slice Capability Provided by NR gNB/cell.

[00128] An NR gNB/cell may broadcast its network slice capability either via minimum System
Information (SI) or via other SI. If the information is provided by other SI, it can be broadcast or unicast
by the NR gNB/cell. Upon receiving the SI, a UE can identify whether it is able to perform the
required/requested network slice/service to the secondary node. The NR gNB/cell may be in an MCG or an
SCG. That is, the signaling for delivering the system information can be sent via an MCG SRB, an MCG
split SRB, an SCG SRB, or an SCG split SRB. In another implementation, the system information message
generated by the NR gNB/cell as a secondary node is embedded in a master node’s RRC message, and

delivered by the master node’s RRC message.

[00129] Case 3A: UE Monitors NR gNB/Cell’s Network Slice Capability Provided by
Minimum SI of the NR gNB/Cell.

[00130] Figure 20 is a diagram illustrating providing network slice via minimum SI, according to
an exemplary implementation of the present disclosure. As illustrated in Figure 20, in action 2062, NR
gNB/cell 2004 may broadcast minimum SI including Slice IDs and/or NS Indication and/or Slice Bitmap.
If slice IDs are broadcast, NR gNB/cell 2004 directly informs the system (including UE 2002) what network
slices/services are supported. Thus, UE 2002 can identify by itself whether the required/requested network
slice/service is supported by NR gNB/cell 2004. When NR gNB/cell 2004 broadcasts an NS Indication, NR
gNB/cell 2004 reveals its network slice capability instead of the exact supported network slices/services.
As such, UE 2002 can further inquire/request NR gNB/cell 2004 about what exact network slice/service is
supported via dedicated signaling if UE 2002 has the network slice/service requirement. When NR gNB/cell
2004 broadcasts a slice bitmap, NR gNB/cell 2004 explicitly reveals the specific supported network slices.
In action 2064, UE 2002 may identify whether the required/requested network slice service is supported by
NR gNB/cell 2004 based on the minimum SI broadcast by NR gNB/cell 2004.

[00131] Case 3B: UE Monitors NR gNB/Cell’s Network Slice Capability Provided by Other
SI of the NR gNB/Cell.
[00132] Figure 21 is a diagram illustrating providing network slice via other SI, according to an

exemplary implementation of the present disclosure. In Figure 21, NR gNB/cell 2104 may broadcast or
unicast its network slice capability and/or the supported network slice/service via other SI (e.g., on demand

SI). Inaction 2172, UE 2102 may first request the other SI from NR gNB/cell 2104 (e.g., via an SI Request
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message including NS Indication, which means UE 2102 needs more SI information regarding to the
network slice/service from the NR gNB/cell.) In action 2174, NR gNB/cell 2104 may send a reply message
including NR gNB/cell 2104’s supported network slices/services (e.g., via Slice ID and/or Slice Bitmap)
and/or its network slice capability (e.g., via NS Indication), in the other SI. In action 2176, UE 2102 may
identify and/or determine whether the required/requested network slice/service is supported by NR

gNB/cell 2104 based on the other SI from NR gNB/cell 2104.

[00133] Case 3C: UE Monitors Neighboring Cells’ Network Slice Capabilities Provided by
Other SI of the NR gNB/Cell.

[00134] Figure 22 is a diagram illustrating a neighboring cell’s network slice via other SI, according
to an exemplary implementation of the present disclosure. As illustrated in Figure 22, in action 2272, UE
2202 may send an RRC message (e.g., SI Request, such as an RRCSystemInfoRequest message) to NR
gNB/cell 2204, where the RRC message may include NS Indication and/or Slice Bitmap and/or Slice IDs
for asking network slice support, or NS Indication and/or Slice Bitmap and/or Slice IDs of neighboring NR
gNBs/cells/beams and/or eLTE eNBs/cells for the network slice support from neighboring
nodes/cells/beams. NR gNB/cell 2204 may reveal the neighboring gNBs/cells/beams’ and/or eLTE
eNBs/cells” supported network slices/services (e.g., with the combination of Slice IDs and/or Slice Bitmap
and neighboring NR gNB/cell/beam and/or eLTE eNB/cell IDs) and/or the network slice capabilities (e.g.,
the combination of NS Indication and neighboring NR gNB/cell/beam and/or eLTE eNB/cell IDs, or only
the neighboring NR gNB/cell/beam and/or eLTE eNB/cell IDs which support) in the other SI. In action
2276, UE 2202 may determine and/or identify whether the required/requested network slice/service is
supported by any neighboring NR gNBs/cells/beams and/or eLTE eNBs/cells, based on which UE 2202
may further perform the mobility management procedures such as cell (re)selection, measurement, SCG-
related procedures (e.g., change/addition/modification of secondary node), and MCG-related procedures
(e.g., handover to another master node which supports the required/requested network slice/service, or the
inter-MN handover without the change of the secondary node).

[00135] In some exemplary implementations, the UE may first check whether the serving NR
gNB/cell or eLTE eNB/cell can support the required/requested network slice or network slice capability. If
the serving NR gNB/cell or eLTE eNB/cell cannot support the required/requested network slice or network
slice capability, the UE may further ask for information of neighboring NR gNBs/cells/beams and eLTE
eNBs/cells for network slice support (e.g., as shown in Figure 22). In some exemplary implementations,
the UE may request for information of neighboring NR gNBs/cells/beams and eLTE eNBs/cells for network
slice support via preamble, and/or MSG 3, and/or MSG 5. The NR gNB/cell may response with MSG 2
and/or MSG 4 and/or specific configured resources. It is noted that control signaling exchanged among the

NR gNB/cell and the neighboring NR gNBs/cells and eLTE eNBs/cells may occur through/in Xx/Xn
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interface. The control signaling exchange may involve information exchange such as NS Indication of
neighboring NR gNBs/cells/beams and/or eLTE eNBs/cells, and/or Slice IDs or Slice Bitmaps of
neighboring NR gNBs/cells/beams and/or eLTE eNBs/cells, and/or the list of neighboring NR
gNB/cell/beam and/or eLTE eNB/cell IDs.

[00136] Case 4: If UE’s Required Network Slice/Service Is Not Supported by NR gNB/cell and
eLTE eNB/cell, Mobility Management Procedures Are Triggered to Fulfill UE’s Required Network
Slice/Service.

[00137] When a UE may recognize that the required/requested network slice/service is not

supported by its master node and/or the secondary node, the UE, the master node, the secondary node, the
core network, or any combination thereof may trigger mobility management procedures (e.g., intra-MN
handover, inter-MN handover, intra-SN handover, inter-SN handover, MCG-related procedures, SCG-
related procedures, inter-MN handover without the change of the secondary node, inter-SN handover
without the change of the master node, secondary node change/addition/modification, or beam
change/addition/modification) to satisfy the UE’s required/requested network slice/service. It is noted that
the master node and the secondary node can be the NR gNB/cell and/or the eLTE eNB/cell. It is noted that
the selected master node or secondary node may or may not support the UE’s required network slice/service.
For example, the selected master node or secondary node may support the network slice/service, that is not
required by the UE. In some implementations, the UE may request the required the network slice/service
from the target master node or target secondary node. The result of the mobility management procedures
may lead to dual connectivity or multi-connectivity.

[00138] The mobility management procedures may also involve information exchange in Xx/Xn
interface and NG-C interface, such as UE ID, Slice IDs/Slice bitmap/NS Indication, target NR
gNB/cell/beam or LTE eNB/cell or eLTE eNB/cell ID, and/or a list of suitable NR gNB/cell/beam IDs
and/or LTE eNB/cell IDs and/or eLTE eNB/cell IDs, and/or specific preamble of the target NR gNB/cell
or LTE eNB/cell or eLTE eNB/cell, and/or target NR SS block/burst/burst set configuration, and/or a list
of suitable NR SS block/burst/burst set configurations.

[00139] Case 4A: Master Node Change - Handover to Another Master Node That Supports

UE’s Required Network Slice/Service.

[00140] A UE may perform handover to another master node, while the secondary node may remain
unchanged. The UE may measure the signal from a couple of NR gNBs/cells and/or eLTE eNBs/cells,
which support the UE’s required/requested network slice/service or support the network slice. The list of
the NR gNBs/cells and/or eLTE eNBs/cells may be provided by the master node and/or the secondary node,
for example, in the form of a list of (neighboring) NR gNB/cell and/or eLTE eNB/cell IDs/objects, which
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support the required/requested network slice/service and/or the network slice capability. The list of NR
gNBs/cells and/or eLTE eNBs/cells, to which the UE measures signal, may be preconfigured. For example,
the UE may be preconfigured to know on which frequency the required/requested network slice/service is

provided.

[00141] Based on the measurement report, the UE may select the target master node on its own and
report the decision to the source master node. In another implementation, the UE may report the
measurement result to the source master node, and allow the source master node to select a target master
node. It is noted that signaling in Xx/Xn interface among the source master node, the target master node,

the source secondary node, and the target secondary node (if needed) may be utilized.

[00142] Case 4B: Secondary Node Change — (Re)Select A Secondary Node / Intra-SN

Handover to Another Secondary Node / Modify Existing Secondary Node.

[00143] A UE may select or reselect a secondary node, intra-SN handover to another secondary
node, or modify the existing secondary node, to support the required/requested network slice/service, while
the master node may remain unchanged. The secondary node may be selected by the UE or by the master
node based on measurement results. The reselected secondary node(s) may also be assigned by the core
network (e.g., 5G-CN). For example, the UE may measure a number of NR gNBs/cells that support the
required/requested network slice/service. The information of the number of NR gNBs/cells may be
provided by the master node or the source secondary node to the UE, for example, in the form of a list of
(neighboring) NR gNB/cell IDs/objects. In other cases, the UE may be preconfigured to know on which
frequency the required/requested network slice/service is supported. It is noted that the selected secondary
node may be NR gNBs/cells and/or eLTE eNBs/cells.

[00144] Based on the measurement report, the UE may select the target secondary node and report
the decision to the source master node. In another implementation, the UE may report the measurement
result to the source master node, and allow the source master node to select a target master node. It is noted
that signaling in Xx/Xn interface among the source master node, the source secondary node, and the target
secondary node may be utilized. In some implementations, the NG-C signaling exchange between the
master node and the 5G-CN may be also needed. Thereafter, the corresponding RRC message exchange

between the UE and the master node, or between the UE and the target secondary node, may be utilized.

[00145] Case 4C: Secondary Node Addition - Add a New Secondary Node that Supports UE’s

Required Network Slice/Service.

[00146] A UE may add a new secondary node that supports the required/requested network
slice/service. The added secondary node may be an NR gNB/cell or an eLTE eNB/cell. The added
secondary node may be selected by the UE, by the master node, by the existing secondary nodes, or by the
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core network (e.g., 5G-CN). The selection may be based on the measurement result and/or the matched
supported network slice/service. For example, the UE may measure a number of NR gNBs/cells and/or
eLTE eNBs/cells that support the required/requested network slice/service. The information of the number
of NR gNBs/cells and/or eLTE eNBs/cells may be provided by the master node or the existing secondary
nodes or the core network to the UE, for example, in the form of a list of (neighboring) NR gNB/cell
IDs/objects and/or (neighboring) eLTE eNB/cell IDs/objects. In other cases, the UE may be preconfigured
to know on which frequency the required/requested network slice/service is supported.

[00147] Based on the measurement report, the UE may select the new secondary node on its own
and report the decision to the source master node and/or the existing secondary nodes. In another
implementation, the UE may report the measurement result to the source master node and/or the existing
secondary nodes, and allow the source master node and/or the existing secondary nodes to select a target
master node. It is noted that the signaling in Xx/Xn interface among the source master node, the existing
secondary nodes, and the added secondary node may be utilized. The NG-C signaling between the master
node and the 5GC may also be needed. Thereafter, the corresponding RRC message exchange between the
UE and the master node, and/or between the UE and the added secondary node and/or between the UE and
the existing secondary nodes, may be utilized.

[00148] In some implementations, when the master node cannot support the network slice/service
but the secondary node can, or when the secondary node cannot support the network slice/service but the

master node can, the mobility management procedures in Cases 4A, 4B, and 4C can also be performed.

[00149] Case 5: UE Monitors eLTE eNB/cell’s Network Slice Capability Broadcast.

[00150] Figure 23 is a diagram illustrating an eLTE eNB/cell broadcasting its network slice
capability, according to an exemplary implementation of the present disclosure. As illustrated in Figure 23,
in action 2382, eLTE eNB/cell 2304, as a master node or a secondary node, may broadcast Slice IDs and/or
NS Indication and/or Slice Bitmap. When slice IDs are broadcast, eLTE eNB/cell 2304 may directly inform
UE 2302 what network slices/services are supported. In action 2384, UE 2302 may determine or identify
whether the required/requested network slice/service is supported by the eLTE eNB/cell. When an NS
Indication is broadcast, eLTE eNB/cell 2304 may reveal its network slice capability instead of the exact
network slice/service supported. UE 2302 may further inquire or request the eLTE eNB/cell about exactly
what network slice/service is supported by eLTE eNB/cell 2304 via dedicated signaling if UE 2302 has the
network slice/service requirement. When a slice bitmap is broadcast, eLTE eNB/cell 2304 may explicitly
reveal the specific supported network slices. It is noted that the broadcast message (e.g., System Information

Block (SIB)) may be delivered via an MCG SRB, an MCG split SRB, an SCG SRB, or an SCG split SRB.
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[00151] Case 6: Idle/Inactive UE Camps to a Suitable RAT That Supports UE’s Required
Network Slice During Cell (Re)selection.

[00152] An idle/inactive UE may camp or select/reselect a cell of a suitable RAT that supports the
required/requested network slice/service.

[00153] Case 6A: UE’s NAS Is Preconfigured to Have Information of Network Slice Support.
[00154] Figure 24 is a diagram illustrating cell (re)selection based on network slice, according to

an exemplary implementation of the present disclosure. In action 2492, a UE’s Non Access Stratum (NAS)
may first identify a selected PLMN (Public Land Mobile Network) and the equivalent PLMNs. The UE’s
NAS is preconfigured to have the information of which RAT/frequency band supports the network slice or
even specific network slice/service. The UE’s NAS may forward the information to the Access Stratum
(AS). As such, the UE” AS with network slice requirement may monitor and measure signal from/on the
RATs/frequency bands. In Figure 24, in action 2494, the UE’s NAS or AS may identify the
required/requested network slice/service and/or the network slice support (e.g., via slice IDs and/or NS
Indication and/or Slice Bitmap). In action 2496, the UE may search the RATs/frequency bands on which
the required/requested network slice/service and/or network slice capability are supported. It is noted that
the RATs/frequency bands that the UE monitors on may be associated with the selected PLMN or the
equivalent PLMNS. In other implementations, the AS may try to receive/measure all RATs/frequency bands,
and acquire relative slicing information. After collecting the slicing information, the AS forwards the
information to the NAS, which may decide which RATs/frequency bands are appropriate. Thereafter, the
NAS may notify its decision to the AS, and perform RRC connection establishment with the corresponding
RAT/frequency. It is noted that the AS may filter out the RATs/frequency bands with signal quality below
a predetermined threshold.

[00155] Case 6B: UE Performs Cell (Re)selection and Camps to a RAT That Supports

Required Network Slice Based on a List of Barred Cells.

[00156] A UE is (pre)configured with a list of barred cells, which cannot support network slice
and/or specific network slice/service. In some implementations, the UE is (pre)configured with a list of
barred cells, which cannot generally support the network slices. In some implementations, the UE is
(pre)configured with a list of barred cells for each specific network slice. For example, for each slice 1D,
there is a list of barred cells. The UE may be (pre)configured with the relationship between a portion (or
all) of the slices and their corresponding lists of barred cells. The list of barred cells can be a list of barred
cells’ IDs. The list may be preconfigured and/or modified when the UE receives the broadcast information

from NR gNBs/cells and eLTE eNBs/cells about their network slice supports. With the list, after the UE
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may determine the PLMNs and performs measurement, the suitable cells to camp on can be selected based

on the list of barred cells.

[00157] Case 7: eLTE eNB/cell Performs Inter-System Intra-RAT Handover to Support UE’s

Required Network Slice.

[00158] When an eL.TE eNB/cell needs to support a network slice, the eLTE eNB/cell may perform
inter-system intra-RAT handover, as shown in Figure 25, for example, from Case 500D in Figure 5D to
Case 500B in Figure 5B. Figure 25 is a diagram illustrating inter-system intra-RAT handover, according
to an exemplary implementation of the present disclosure. In the inter-system intra-RAT handover, the S1-
C and NG-C interfaces may involve slice-related information exchange, which includes, for example,
capability of network slice support and/or the types of network slices (e.g., RAN slice ID and/or CN slice
ID). In the inter-system intra-RAT handover, NAS signaling carried in the RRC message including the
slice information may be utilized in a Uu interface, when the eLTE eNB/cell changes the serving core
network of the UE. In some implementations, the UE may connect with EPC 2506 and 5G-CN 2508
simultaneously. In such case, the UE may connect with a source CN (e.g., EPC 2506 or 5G-CN 2508)
through eL'TE eNB 2504. eLTE eNB 2504 may assist the UE to connect with a target CN while the original
connection with the source CN is still kept by eLTE eNB 2504. This situation may happen when the UE’s
required/requested network slice is served by a specific CN. For example, the UE is connected with EPC
2506, then wants to activate a service, such as URLLC, which can be provided only by 5G-CN 2508’s
network slice. The UE needs to inform eLTE eNB 2504 that it is capable to connect with EPC 2506 and
5G-CN 2508 simultaneously. eLTE eNB 2504 may also need to inform the UE that eLTE eNB 2504 is
capable to connect with EPC 2506 and 5G-CN 2508 simultaneously. Once the UE is connected with EPC
2506 and 5G-CN 2508 simultaneously, the UE may keep two different upper layers (e.g., one NAS layer
for EPC 2506, and another NAS layer for 5G-CN 2508). In another example, the UE may have one upper
layer but two separate configurations (e.g., two instances, one for EPC 2506, and another one for 5G-CN
2508). That is, a shared upper layer (e.g., NAS) and two independent configurations (e.g., instances) for
EPC 2506 and 5G-CN 2508.

[00159] Case 8: UE Performs Mobility Management to Change Anchor Node to Target NR
gNB/cell or eLTE eNB/cell.

[00160] A UE may perform mobility management to change its anchor node to a target NR
gNB/cell or eLTE eNB/cell that supports the UE’s required/updated network slice. In some
implementations, the network slice in the source NR gNB/cell or eLTE eNB/cell is maintained. The UE

may maintain the original network slice in the source NR gNB/cell or eLTE eNB/cell.
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[00161] In some implementations, when the UE performs mobility management to change the
anchor to the target NR gNB/cell or eLTE eNB/cell, which supports the UE’s required/requested network
slice, the configuration for new radio bearers (e.g., SDAP/PDCP/RLC/MAC/PHY configuration) to realize
the network slice in the target NR gNB/cell or eLTE eNB/cell is provided to the UE by the source/target
NR gNB/cell or eLTE eNB/cell.

[00162] In some implementations, the configuration for new radio bearers (e.g.,
SDAP/PDCP/RLC/MAC/PHY configuration) to realize the UE’s request network slice in the target NR
gNB/cell or eLTE eNB/cell may be provided to the UE by the source NR gNB/cell or eLTE eNB/cell. The
UE may keep the control plane anchor to the source/target NR gNB/cell or eLTE eNB/cell.

[00163] Case 9: RAN Notification Area Update Considering UE’s Network Slice

Requirements.

[00164] Figure 26 is a diagram illustrating RAN notification area update with network slice support,
according to an exemplary implementation of the present disclosure. For example, when UE 2602 is in
RRC_ INACTIVE state and has some network slices, a RAN notification area update procedure may
consider UE 2602’s network slice requirements. When RRC_INACTIVE UE 2602 moves out of the RAN
notification area, and finds the received RAN area ID and/or NR gNB/cell ID (e.g., from target NR
gNB/cell/RAN 2604) is not in its RAN notification area (e.g., source NR gNB/cell/RAN 2606), in action
2612, UE 2602 may send an RRC message (e.g., RRC Resume) including its UE ID and/or source NR
gNB/cell 2606°s ID and/or source RAN area ID and/or NS Indication/Slice ID/Slice Bitmap to target NR
gNB/cell/RAN 2604. The cause of the RRC message sent by the UE may be “RAN notification area update
request”. Source NR gNB/cell 2606’s ID and source RAN area ID are in the UE’s original RAN notification
area. In action 2614, target NR gNB/cel/RAN 2604 may perform UE context retrieval and UE
authentication and RAN notification area inquiry with 5G-CN 2608 and/or source NR gNB/cell/RAN 2604.
Xx/Xn signaling and NG-C signaling including UE 2602’s ID and UE 2602’s slice ID, NS Indication,
and/or Slice Bitmap may be utilized for target NR gNB/cell/RAN 2604 to confirm UE 2602’s status, to
retrieve UE 2602°s context from source NR gNB/cell/RAN 2606, and to coordinate with 5G-CN 2608
and/or source NR gNB/cel/RAN 2606 for the list of possible NR gNBs/cells/RANs with UE 2602’s
corresponding network slice support and requirement from 5G-CN 2608 and/or source NR gNB/cel/RAN
2606. Therefore, the RRC message (e.g., RAN notification area update message) sent from target NR
gNB/cell/RAN 2604 to UE 2602 may include the NR gNB/cell IDs and/or RAN area IDs which support
UE 2602’s network slice. The cause of this RRC message may be RAN notification area update. For
example, the RAN notification area update message sent to UE 2602 includes the IDs of NR gNB/cell
and/or RAN area IDs, which support UE 2602s network slice requirements and/or the specific network

slice. That is, when 5G-CN 2608 and/or NR gNB/cell RAN 2604/2606 determine the RAN notification
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area for UE 2602, only the NR gNBs/cells and/or RANs which can support UE 2602’s network slice
requirement and/or the specific slice are considered.

[00165] In some implementations, for example, the NR gNBs/cells/RANs in the updated RAN
notification area may not support the UE’s network slice requirement. Thus, the UE may not camp to the
NR gNBs/cells/RANS in the updated RAN notification area which does not support its network slice. That
is, whatever the updated RAN notification area is, the inactive UE may only camp to an NR gNB/cell
provided in the updated RAN notification area message, where the NR gNB/cell supports the UE’s network
slice requirement and/or the specific network slice. In such case, the RAN notification area determined by
the core network and/or NR gNB/cell for the inactive UE is not based on the UE’s network slice requirement
and/or specific slice. However, the UE may only camp to the NR gNB/cell and/or RAN in the indicated
RAN notification area, which can support the UE’s network slice requirement. The UE may determine
whether an NR gNB/cell supports the UE’s network slice requirement and/or the specific network slice
based on the NR gNB/cell’s broadcast message, which may include NS Indication and/or Slice IDs and/or
Slice Bitmap.

[00166] In the aforementioned cases 1-9, whenever the UE responds to the NR gNB/cell and/or the
eLTE eNB/cell with Slice IDs/NS Indication/Slice Bitmap/UE IDs/NS Indication of neighboring NR
gNBs/cells/beams/ NS Indication of neighboring eL'TE eNBs/cells, the UE may utilize MSG 1, MSG 3 or
MSG 5, which may also be utilized for communications between the LTE eNB/cells and the UE.

[00167] Figure 27 illustrates a block diagram of a node for wireless communication, in accordance
with various aspects of the present application. As shown in Figure 27, node 2700 may include a transceiver
2720, a processor 2726, a memory 2728, one or more presentation components 2734, and at least one
antenna 2736. The node 2700 may also include an RF spectrum band module, a base station
communications module, a network communications module, and a system communications management
module, input/output (I/O) ports, I/O components, and power supply (not explicitly shown in Figure 27).
Each of these components may be in communication with each other, directly or indirectly, over one or
more buses 2740.

[00168] The transceiver 2720 having a transmitter 2722 and a receiver 2724 may be configured to
transmit and/or receive time and/or frequency resource partitioning information. In some implementations,
the transceiver 2720 may be configured to transmit in different types of subframes and slots including, but
not limited to, usable, non-usable and flexibly usable subframes and slot formats. The transceiver 2720 may
be configured to receive data and control channels.

[00169] The node 2700 may include a variety of computer-readable media. Computer-readable

media can be any available media that can be accessed by the node 2700 and include both volatile and non-
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volatile media, removable and non-removable media. By way of example, and not limitation, computer-
readable media may comprise computer storage media and communication media. Computer storage media
includes both volatile and non-volatile, removable and non-removable media implemented in any method
or technology for storage of information such as computer-readable instructions, data structures, program

modules or other data.

[00170] Computer storage media includes RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile disks (DVD) or other optical disk storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage devices. Computer storage media does not
comprise a propagated data signal. Communication media typically embodies computer-readable
instructions, data structures, program modules or other data in a modulated data signal such as a carrier
wave or other transport mechanism and includes any information delivery media. The term “modulated
data signal” means a signal that has one or more of its characteristics set or changed in such a manner as to
encode information in the signal. By way of example, and not limitation, communication media includes
wired media such as a wired network or direct-wired connection, and wireless media such as acoustic, RF,
infrared and other wireless media. Combinations of any of the above should also be included within the

scope of computer-readable media.

[00171] The memory 2728 may include computer-storage media in the form of volatile and/or non-
volatile memory. The memory 2728 may be removable, non-removable, or a combination thereof.
Exemplary memory includes solid-state memory, hard drives, optical-disc drives, and etc. As illustrated in
Figure 27, The memory 2728 may store computer-readable, computer-executable instructions 2732 (e.g.,
software codes) that are configured to, when executed, cause the processor 2726 to perform various
functions described herein, for example, with reference to Figures 1 through 26. Alternatively, the
instructions 2732 may not be directly executable by the processor 2726 but be configured to cause the node
2700 (e.g., when compiled and executed) to perform various functions described herein.

[00172] The processor 2726 may include an intelligent hardware device, e.g., a central processing
unit (CPU), a microcontroller, an ASIC, and etc. The processor 2726 may include memory. The processor
2726 may process the data 2730 and the instructions 2732 received from the memory 2728, and information
through the transceiver 2720, the base band communications module, and/or the network communications
module. The processor 2726 may also process information to be sent to the transceiver 2720 for
transmission through the antenna 2736, to the network communications module for transmission to a core
network.

[00173] One or more presentation components 2734 presents data indications to a person or other
device. Exemplary presentation components 2734 include a display device, speaker, printing component,

vibrating component, and etc.
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[00174] From the above description it is manifest that various techniques can be used for
implementing the concepts described in the present application without departing from the scope of those
concepts. Moreover, while the concepts have been described with specific reference to certain
implementations, a person of ordinary skill in the art would recognize that changes can be made in form
and detail without departing from the scope of those concepts. As such, the described implementations are
to be considered in all respects as illustrative and not restrictive. It should also be understood that the
present application is not limited to the particular implementations described above, but many
rearrangements, modifications, and substitutions are possible without departing from the scope of the

present disclosure.
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CLAIMS
WHAT IS CLAIMED IS:

1. A user equipment (UE) comprising:
a non-transitory machine-readable medium storing computer-executable instructions;
at least one processor coupled to the non-transitory computer-readable medium, and configured to
execute the computer-executable instructions to:
determine whether a required network slice/service of the UE is supported by a network
node;
perform at least one of a plurality of mobility management procedures, when the required
network slice/service of the UE is not supported by the network node;
wherein the plurality of mobility management procedures includes:
selecting another master node (MN), or intra-MN handover or inter-MN handover
to another MN;
selecting or reselecting a secondary node (SN), intra-SN handover to another SN,
modifying an existing SN, or adding a new SN;
changing the UE’s anchor node to a target new radio (NR) next generation node B

(gNB) or a target evolved long term evolution (eLTE) evolved node B (eNB).

2. The UE of Claim 1, wherein the at least one processor is further configured to execute the
computer-executable instructions to:

send a System Information (SI) request to the network node; and

receive network slice capability in other SI broadcast or unicast by the network node;

wherein the network slice capability indicates one or more network slices or services supported by

the network node.

3. The UE of Claim 2, wherein at least one of the minimum SI or the other SI includes at least

one of a Slice ID, a Network Slice Indication, or a Slice Bitmap.

4. The UE of Claim 1, wherein the at least one processor is further configured to execute the
computer-executable instructions to:
send a radio resource control (RRC) message to the network node for network slice support

information of at least one neighboring network node;
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receive the network slice support information of the at least one neighboring network node from
the other SI broadcast or unicast by the network node;
determine, based on the network slice support information, whether the required network

slice/service of the UE is supported by the at least one neighboring network node.

5. The UE of Claim 1, wherein the network node is connected to a 5G core network.

6. The UE of Claim 1, wherein, when selecting the another MN or selecting or reselecting the
SN, the UE measures signals from a list of neighboring network nodes broadcast or unicast by the network

node, and selects the another MN or the SN based on the measurement.

7. The UE of Claim 1, wherein the UE receives a radio access network (RAN) notification
area update through a 5G core network, the RAN notification area update includes at least one of a list of
NR gNB/cell IDs or a list of RAN area IDs, wherein the list of NR gNB/cell IDs corresponds to a list of
NR gNBs/cells that support the required network slice/service of the UE, and the list of RAN area IDs

corresponds to a list of the RAN areas that support the required network slice/service of the UE.

8. The UE of Claim 1, wherein:

a Non-Access Stratum (NAS) of the UE provides the information of the required network
slice/service to an Access Stratum (AS) of the UE;

the AS monitors signals from the network node;

the AS identifies the required network slice/service through at least one of a Slice ID, a Network

Slice Indication, and a Slice Bitmap from the signals.

9. The UE of Claim 1, wherein the UE is configured to have a list of barred cells that do not

support the required network slice capability.

10. A network node comprising:
a non-transitory machine-readable medium storing computer-executable instructions;
at least one processor coupled to the non-transitory computer-readable medium, and configured to
execute the computer-executable instructions to:
provide network slice capability of the network node to a user equipment (UE);
perform at least one of a plurality of mobility management procedures, when the network

slice capability of the network node does not support a required network slice/service of the UE;
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wherein the plurality of mobility management procedures includes:

selecting another master node (MN), or intra-MN handover or inter-MN handover
to another MN;

selecting or reselecting a secondary node (SN), intra-SN handover to another SN,
or modifying an existing SN;

adding a new SN;

changing the UE’s anchor node to a target new radio (NR) next generation node B

(gNB) or a target evolved long term evolution (eLTE) evolved node B (eNB).

11. The network node of Claim 10, wherein the network node is in a master cell group or a

secondary cell group.

12. The network node of Claim 10, wherein the network node is connected to a 5G core

network.

13. The network node of Claim 10, wherein the network slice capability is broadcast or unicast

by the network node via minimum ST or other SI.

14. The network node of Claim 13, wherein at least one of the minimum SI or the other SI

includes at least one of a Slice ID, a Network Slice Indication, or a Slice Bitmap.

15. The network node of Claim 10, wherein the network slice capability is broadcast or unicast

through a Signaling Radio Bearer (SRB).

16. The network node of Claim 10, wherein the at least one processor is further configured to
execute the computer-executable instructions to:
receive an Sl request from the UE; and

broadcast or unicast the network slice capability in other SI to the UE.

17. The network node of Claim 10, wherein the at least one processor is further configured to
execute the computer-executable instructions to:
broadcast or unicast network slice support information of at least one neighboring network node to

the UE.
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18. The network node of Claim 17, wherein the at least one neighboring network node is

connected to a 5G core network.

19. The network node of Claim 10, wherein the network node provides the UE a radio access
network (RAN) notification area update through the 5G core network, the RAN notification area update
includes at least one of a list of NR gNB/cell IDs or a list of RAN area IDs, wherein the list of NR gNB/cell
IDs corresponds to a list of NR gNBs/cells that support the required network slice/service of the UE, and
the list of RAN area IDs corresponds to a list of the RAN areas that support the required network

slice/service of the UE.

20. The network node of Claim 10, wherein the network node provides a list of barred cells

that do not support the required network slice capability to the UE.
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1506
/1508 /
UE NR gNB/cell
1518_\ RRC Connection for Request

(UE ID, Slice IDs/NSIndication/Slice Bitmap) ]

1514— T~ RRC Connection Rejection
(Cause: no network slice support)

FIG. 12
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1606
/1608 /
UE NR gNB/cell
1618‘\ RRC Message for Request

1614——~ RRC Message for Rejection

(UE ID, Slice IDs/NSIndication/Slice Bitmap) ]

(Target NR gNB/cell/beam or LTE eNB/cell
or eLTE eNB/cell ID, and/or a list of
suitable NR gNB/beam IDs and/or LTE
eNB/cell IDs and/or eLTE e/NB cell IDs
and/or specific preamble of the target NR
gNB/cell or LTE eNB/cell or elLTE
eNB/cell, and/or target NR SS block
configuration, and/or a list of suitable NR
SS block configurations )
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1706
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UE NR gNB/cell
1718‘\ RRC Message for Request -

(UE ID, Slice IDs/NSIndication/Slice Bitmap) ]

1714~ RRC Message for Connection Setup

1716—\ RRC Message for Complete Connection

FIG 17



PCT/CN2018/089629

WO 2018/219352

17/26

(gya mds 9on“b9)

S1

Jaupeg WIdS 9IW: |

0SG81

8281

9281+

v 281

cc8l -
0281

9l

( g¥ya

OO—Z ..@.Ov

Jaibsg 9ON: H

AHd
i
IV
i
o1 oy
d0dd dodd
dvds dvads

(lI0/aNe 3178 bre)
opoN AUDpuU023S

Vv

P

AHd
H A
IV
i
o1y o1
} ‘
dodd d90dd
] ;w
dvds dvds

]

— 0G81

— 8181

— 9181

- v 81

—cv 81
~ 0181

(I199/aNb N °b9)

SpPON J9)}SDN



PCT/CN2018/089629

WO 2018/219352

18/26

( g4a 90S

61

..@.@v

Jaipag 9)oS: H

0S61

8Y61 -

Y61 -

14451

cv6l -
OV 61

[y

AHd
! i
OV
! !
O 0T
! !
40ad d40ad
! i
dvas dvas

(I190/aNb YN "B°9)
9poON AUDpuU028S

DI 4
(gya ids 90s“b9)
Jaipeg 11|dS Oomuw

AHd —| oce6T
OVIN ~1 8261
D o1 18 9257
d0dd d0dd | y26]
dvds dvas 1 2z6]
~ 0261

(199 /gNe 3178 ‘b9)

SpON J91SPW



PCT/CN2018/089629

WO 2018/219352

19/26

02 DI

payoddns siI 9d1AI8S 821|S YJOM}dU
paidinbas ayy Jayjeym Ajusp|

/(voom
(dowyig 921|S 40/pup UONDOIPUISN 40/pup s(| oo__mvy
IS Wwnwiuiy //‘Immom
192/aNb uN N
po02 2002 -



PCT/CN2018/089629

WO 2018/219352

20/26

I 3l4

pauoddns si aolAles /90l|s
jydomiau padinbai sy} Jayleym Ajijusp

(dowylg 9921S Jo/pup uonpolpu| SN 40/pup sq| 991|S)

_ SYAYS

IS 13410

(uonypoipul SN)

//thm

}senbay |S

190/dNb YN

14> /

//lmtm

El}

2012



PCT/CN2018/089629

WO 2018/219352

cl/26

cc 9I4

(sdl 1199/aNe 317 Jo/pup wpaq/||90/gNb
YN bBuuoqybisu jo 3s1| ‘s|@o/sgNe 3|7 40/puD
swpeq/s||80/sgNb YN Buuoqybisu jo uonpoipul SN
Jo/pup douwilg 92l|S JOo/pupb sq| 892!|S)

s||eo buuoqybiau
oy} Ag pepoddns s| oolAIeS /82]IS
jyJomlau padinbai sy} Jayleym Kjljusp

N 9/L22

>

A

IS 13010

(s||eo/sgNe 311° 40/pup swbaq/s|je0/sgNb YN bBunoqybisu
40 8| 99lIS Jo/pupb dpwig 82)|S JO/pubD UORDIIPU

SN ‘sQ| @9!|S J4o/pup dpuylg 92l|S Jo/pup uonDOIPU| SN)

//Ivmmm

1190 /dNDb YN

¥0c2 /

1senbay |S

//Immmm

an

2022



PCT/CN2018/089629

WO 2018/219352

c2/26

cc Dl4

payioddns sI 8olA18s /90]|S YlOoM)aU
paidinbas ayy Jayjeym Ajusp|

_ v8E<2

(dowiylg 991S Jo/pup uonpolpu] SN 40/pup sq| o9]|S)

b
5BDSSSl| 1SDOPDOIg | 2ge2
180 /gNe 317° o
yogz ~ ez~



WO 2018/219352 PCT/CN2018/089629

c3/26

UE's NAS layer identifies a selected 2492
PLMN and equivalent PLMNs

Y

UE’s NAS or AS identifies the network slice
(e.g., via slice IDs and/or NS Indication
and/or Slice Bitmap)

| — 2494

Y

UE searches the RATs/frequency bands | - 2496
based on the network slice
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