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5.2 Uplink Transmission Scheme
5.2.7 Physical channel procedure

5.2.7.3 Uplink timing control

The timing advance is derived from the UL received timing and sent by the eNB to the UE which
the UE uses to advance/delay its timings of transmissions to the eNB so as to compensate for
propagation delay and thus time align the transmissions from different UEs with the receiver

window of the eNB.

The timing advance command for each TAG is on a per need basis with a granularity in the step

size of 0.52 ps (16xTy).

7.3b EDT

7.3b.1  General

EDT allows one uplink data transmission optionally followed by one downlink data transmission

during the random access procedure.

EDT is triggered when the upper layers have requested the establishment or resumption of the
RRC Connection for Mobile Originated data (i.e., not signalling or SMS) and the uplink data size
is less than or equal to a TB size indicated in the system information. EDT is not used for data

over the control plane when using the User Plane CloT EPS optimizations.
EDT is only applicable to BL UEs, UEs in Enhanced Coverage and NB-loT UEs.
7.3b.2  EDT for Control Plane CloT EPS optimizations

EDT for Control Plane CloT EPS optimizations, as defined in TS 24.301 [20], is characterized as

below:

- Uplink user data are transmitted in a NAS message concatenated in UL
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RRCEarlyDataRequest message on CCCH;

- Downlink user data are optionally transmitted in a NAS message concatenated in DL

RRCEarlyDataComplete message on CCCH;
- There is no transition to RRC CONNECTED.

The EDT procedure for Control Plane CloT EPS optimizations is illustrated in Figure 7.3b-1.

10
O “ EDTO ford ControlO Planel CloTO EPSO Optimizations” 000 O0ODOOOO0ODOOO
oo obuoobuoooooUooooo0DoobODUoobLDooDbaOo
goood
7.3b.3  EDT for User Plane CloT EPS optimizations
EDT for User Plane CloT EPS optimizations, as defined in TS 24.301 [20], is characterized as
below:
- The UE has been provided with a NextHopChainingCount in the RRCConnectionRelease 20
message with suspend indication;
- Uplink user data are transmitted on DTCH multiplexed with UL
RRCConnectionResumeRequest message on CCCH,;
- Downlink user data are optionally transmitted on DTCH multiplexed with DL
RRCConnectionRelease message on DCCH;
- The short resume MAC-| is reused as the authentication token for 30
RRCConnectionResumeRequest message and is calculated using the integrity key from the
previous connection;
- The user data in uplink and downlink are ciphered. The keys are derived using the
NextHopChainingCount provided in the RRCConnectionRelease message of the previous
RRC connection;
- The RRCConnectionRelease message is integrity protected and ciphered using the newly
40

derived keys;
- There is no transition to RRC CONNECTED.

The EDT procedure for User Plane CloT EPS optimizations is illustrated in Figure 7.3b-2.

O O * EDTO forO UserO Planel CloTO EPSO Optimizations” D0 O OO OO0DODOOOO
gcooooOoOoO0oO0oOoOoooooooObOOoOoOoOoOoOooopDooooDoooooOoOgl
ooooao
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10.1.5 Random Access Procedure
The random access procedure is characterized by:
- Common procedure for FDD and TDD;

- One procedure irrespective of cell size and the number of serving cells when CA is

configured;

The random access procedure is performed for the following events related to the PCell:

Initial access from RRC_IDLE;

- RRC Connection Re-establishment procedure, as defined in TS 24.301 [20];

- Handover, except for NB-loT or when RACH-less HO is configured;

- DL data arrival during RRC_CONNECTED requiring random access procedure:
- E.g. when UL synchronisation status is "non-synchronised".

- UL data arrival during RRC_CONNECTED requiring random access procedure:

- E.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH

resources for SR available.
- For positioning purpose during RRC_CONNECTED requiring random access procedure:
- E.g. when timing advance is needed for UE positioning.

The random access procedure is also performed on a SCell to establish time alignment for the

corresponding sTAG.

For E-UTRA connected to 5GC, the random access procedure is also performed for the

transition from RRC_INACTIVE.

in DC, the random access procedure is also performed on at least PSCell upon SCG

addition/maodification, if instructed, or upon DL/UL data arrival during RRC_CONNECTED
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requiring random access procedure. The UE initiated random access procedure is performed

only on PSCell for SCG.
Furthermore, the random access procedure takes two distinct forms:

- Contention based (applicable to all six events, but the sixth event for positioning is

applicable for NB-loT only);

- Non-contention based (applicable to only handover, DL data arrival, positioning and 10

obtaining timing advance alignment for a sTAG).

Normal DL/UL transmission can take place after the random access procedure.

[...]

10.1.5.1 Contention based random access procedure 20

The contention based random access procedure is outlined on Figure 10.1.5.1-1 below:

0 O0“ Contentionl basedd Randoml Accessl Procedure” 000000000 DODODOOO
0000000000000 o00ob0D L0000 DbOD0oU0UL0DDO0oULODbODUOoULDoODoOooOoao
ooooao
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The four steps of the contention based random access procedures are:

1) Random Access Preamble on RACH in uplink:

There are two possible groups defined and one is optional. If both groups are
configured the size of message 3 and the pathloss are used to determine which group
a preamble is selected from. The group to which a preamble belongs provides an
indication of the size of the message 3 and the radio conditions at the UE. The
preamble group information along with the necessary thresholds are broadcast on

system information.

2) Random Access Response generated by MAC on DL-SCH:

Semi-synchronous (within a flexible window of which the size is one or more TTI) with

message 1;
No HARQ;
Addressed to RA-RNTI on PDCCH;

Conveys at least RA-preamble identifier, Timing Alignment information for the pTAG,
initial UL grant and assignment of Temporary C-RNTI (which may or may not be made

permanent upon Contention Resolution);

Intended for a variable number of UEs in one DL-SCH message.

3) First scheduled UL transmission on UL-SCH:

Uses HARQ;
Size of the transport blocks depends on the UL grant conveyed in step 2.
For initial access:

- Conveys the RRC Connection Request generated by the RRC layer and transmitted
via CCCH;

- Conveys at least NAS UE identifier but no NAS message;

10

20

30

40



(14) JP 6890645 B2 2021.6.18

- RLC TM: no segmentation.
For RRC Connection Re-establishment procedure:

- Conveys the RRC Connection Re-establishment Request generated by the RRC layer

and transmitted via CCCH;
- RLC TM: no segmentation;
- Does not contain any NAS message.
After handover, in the target cell:

- Conveys the ciphered and integrity protected RRC Handover Confirm generated by
the RRC layer and transmitted via DCCH;

- Conveys the C-RNTI of the UE (which was allocated via the Handover Command);
- Includes an uplink Buffer Status Report when possible.

For other events:

- Conveys at least the C-RNTI of the UE;

In the procedure to resume the RRC connection:

- Conveys the RRC Connection Resume Request generated by the RRC layer and

transmitted via CCCH;
- Conveys a Resume ID to resume the RRC connection;
For NB-loT:
- Inthe procedure to setup the RRC connection:

- Anindication of the amount of data for subsequent transmission(s) on SRB or

DRB can be indicated.

For EDT for Control Plane CloT EPS Optimizations:
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- Conveys the RRC Early Data Request generated by the RRC layer and transmitted via
CCCH;

- Conveys NAS UE identifier and user data concatenated in a NAS message.
- For EDT for User Plane CloT EPS Optimizations:

- Conveys the RRC Resume Request generated by the RRC layer and transmitted via
CCCH;

- Conveys a Resume ID to resume the RRC connection.
- Conveys ciphered user data transmitted via DTCH.
4) Contention Resolution on DL:

- Early contention resolution shall be used i.e. eNB does not wait for NAS reply before

resolving contention;

- For NB-ioT, for initial access, RRC connection resume procedure and RRC Connection
Re-establishment procedure, eNB may transmit MAC PDU containing the UE

contention resolution identity MAC control element without RRC response message;

NOTE: In Release 13, NB-loT UEs do not support the MAC PDU containing the UE
contention resolution identity MAC control element without RRC response
message for initial access, RRC connection resume procedure and RRC

Connection Re-establishment procedure.
- Not synchronised with message 3;
- HARQ s supported;
- Addressed to:
- The Temporary C-RNTI on PDCCH for initial access and after radio link failure;

- The C-RNTI on PDCCH for UE in RRC_CONNECTED.
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- HARQ feedback is transmitted only by the UE which detects its own UE identity, as

provided in message 3, echoed in the Contention Resolution message;

- For initial access, RRC Connection Re-establishment procedure and EDT for Control

Plane CloT EPS Optimizations, no segmentation is used (RLC-TM).

The Temporary C-RNTl is promoted to C-RNTI for a UE which detects RA success and does not
already have a C-RNTI; it is dropped by others. A UE which detects RA success and already has a
C-RNTI, resumes using its C-RNTI.

oooooao
ooooDoOOO00O0oO0O0oooOoODDOOO0O0O0OoOooooOoOODDOOTimed Alignm
entU0 00400000 ooobooboaooaad
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5.1 Random Access procedure

5.1.1 Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order, by the
MAC sublayer itself or by the RRC sublayer. Random Access procedure on an SCell shall only be
initiated by a PDCCH order. If a MAC entity receives a PDCCH transmission consistent with a
PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the MAC entity shall
initiate a Random Access procedure on this Serving Cell. For Random Access on the SpCell a
PDCCH order or RRC optionally indicate the ra-Preambleindex and the ra-PRACH-Maskindex,

except for NB-loT where the subcarrier index is indicated; [...].
[...]
The Random Access procedure shall be performed as follows:
- Flush the Msg3 buffer;
- setthe PREAMBLE_TRANSMISSION_COUNTER to 1;
- ifthe UE is an NB-loT UE, a BL UE or a UE in enhanced coverage:
- set the PREAMBLE_TRANSMISSION_COUNTER_CE to 1;

- if the starting enhanced coverage level, or for NB-loT the starting number of NPRACH
repetitions, has been indicated in the PDCCH order which initiated the Random Access
procedure, or if the starting enhanced coverage level has been provided by upper

layers:

- the MAC entity considers itself to be in that enhanced coverage level regardless of

the measured RSRP;
- else:

- if the RSRP threshold of enhanced coverage level 3 is configured by upper layers in

rsrp-ThresholdsPrachinfolist and the measured RSRP is less than the RSRP threshold
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of enhanced coverage level 3 and the UE is capable of enhanced coverage level 3

then:
- the MAC entity considers to be in enhanced coverage level 3;

- else if the RSRP threshold of enhanced coverage level 2 configured by upper layers
in rsrp-ThresholdsPrachinfolist and the measured RSRP is less than the RSRP
threshold of enhanced coverage level 2 and the UE is capable of enhanced coverage

level 2 then:
- the MAC entity considers to be in enhanced coverage level 2;

- else if the measured RSRP is less than the RSRP threshold of enhanced coverage

level 1 as configured by upper layers in rsrp-ThresholdsPrachinfolist then:
- the MAC entity considers to be in enhanced coverage level 1;
- else:
- the MAC entity considers to be in enhanced coverage level 0;
- set the backoff parameter value to 0 ms;

- proceed to the selection of the Random Access Resource (see subclause 5.1.2).
5.1.4 Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of
a measurement gap, the MAC entity shall monitor the PDCCH of the SpCell for Random Access
Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts
at the subframe that contains the end of the preamble transmission [7] plus three subframes
and has length ra-ResponseWindowSize. If the UE is a BL UE or a UE in enhanced coverage, RA
Response window starts at the subframe that contains the end of the last preamble repetition
plus three subframes and has length ra-ResponseWindowsSize for the corresponding enhanced
coverage level. If the UE is an NB-loT UE and the transmission mode is FDD, in case the number

of NPRACH repetitions is greater than or equal to 64, RA Response window starts at the
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subframe that contains the end of the last preamble repetition plus 41 subframes and has
length ra-ResponseWindowSize for the corresponding enhanced coverage level, and in case the
number of NPRACH repetitions is less than 64, RA Response window starts at the subframe that
contains the end of the last preamble repetition plus 4 subframes and has length ra-
ResponseWindowsSize for the corresponding enhanced coverage level. If the UE is an NB-loT UE
and the transmission mode is TDD, RA Response window starts at the subframe that contains
the end of the last preamble repetition plus 4 subframes and has length ra-

ResponseWindowSize for the corresponding enhanced coverage level.

[..]

The MAC entity may stop monitoring for Random Access Response(s) after successful reception
of a Random Access Response containing Random Access Preamble identifiers that matches the

transmitted Random Access Preamble.

- If a downlink assignment for this TT! has been received on the PDCCH for the RA-RNTI and
the received TB is successfully decoded, the MAC entity shall regardless of the possible

occurrence of a measurement gap:
- if the Random Access Response contains a Backoff Indicator subheader:

- set the backoff parameter value as indicated by the Bl field of the Backoff Indicator
subheader and Table 7.2-1, except for NB-ioT where the value from Table 7.2-2 is

used.
- else, set the backoff parameter value to 0 ms.

- if the Random Access Response contains a Random Access Preamble identifier
corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the

MAC entity shall:

- consider this Random Access Response reception successful and apply the following

actions for the serving cell where the Random Access Preamble was transmitted:

- process the received Timing Advance Command (see subclause 5.2);
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- indicate the preamblelnitialReceivedTargetPower and the amount of power
ramping applied to the latest preamble transmission to lower layers (i.e.,

(PREAMBLE_TRANSMISSION_COUNTER — 1) * powerRampingStep);

- if the SCell is configured with u/-Configuration-r14, ignore the received UL grant

otherwise process the received UL grant value and indicate it to the lower layers;

if, except for NB-loT, ra-Preambleindex was explicitly signalled and it was not

000000 (i.e., not selected by MAC):
- consider the Random Access procedure successfully completed.

else if, the UE is an NB-loT UE, ra-Preambleindex was explicitly signalled and it was

not 000000 (i.e., not selected by MAC) and ra-CFRA-Config is configured:
- consider the Random Access procedure successfully completed.

- the UL grant provided in the Random Access Response message is valid only for

the configured carrier.
else:
- if the Random Access Preamble was selected by the MAC entity; or

- if the UE is an NB-loT UE, the ra-Preamblelndex was explicitly signalled and it was

not 000000 and ra-CFRA-Config is not configured:

- set the Temporary C-RNTI to the value received in the Random Access
Response message no later than at the time of the first transmission
corresponding to the UL grant provided in the Random Access Response

message;

- if the Random Access Preamble associated with EDT was transmitted and UL

grant provided in the Random Access Response message is not for EDT:

- indicate to upper layers that EDT is cancelled due to UL grant not being for
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EDT;
- flush the Msg3 buffer.

- if this is the first successfully received Random Access Response within this

Random Access procedure; or

- if EDT is cancelled due to the UL grant provided in the Random Access

Response message not being for EDT:

- if the transmission is not being made for the CCCH logical channel, indicate
to the Multiplexing and assembly entity to include a C-RNTI MAC control

element in the subsequent uplink transmission;

- obtain the MAC PDU to transmit from the "Multiplexing and assembly"

entity and store it in the Msg3 buffer.
5.2 Maintenance of Uplink Time Alignment

The MAC entity has a configurable timer timeAlignmentTimer per TAG. The
timeAlignmentTimer is used to control how long the MAC entity considers the Serving Cells

belonging to the associated TAG to be uplink time aligned [8].
The MAC entity shall:

- when a Timing Advance Command MAC control element is received and if a Nta has been

stored or maintained with the indicated TAG:
- apply the Timing Advance Command for the indicated TAG;
- start or restart the timeAlignmentTimer associated with the indicated TAG.

- when a Timing Advance Command is received in a Random Access Response message for

a serving cell belonging to a TAG:

- if the Random Access Preamble was not selected by the MAC entity:
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- apply the Timing Advance Command for this TAG;
- start or restart the timeAlignmentTimer associated with this TAG.
- else, if the timeAlignmentTimer associated with this TAG is not running:
- apply the Timing Advance Command for this TAG;
- start the timeAlignmentTimer associated with this TAG;

- when the contention resolution is considered not successful as described in

subclause 5.1.5, stop timeAlignmentTimer associated with this TAG.
- else:
- ignore the received Timing Advance Command.
[.]
- when a timeAlignmentTimer expires:
- if the timeAlignmentTimer is associated with the pTAG:
- flush all HARQ buffers for all serving cells;
- notify RRC to release PUCCH/SPUCCH for all serving cells;
- notify RRC to release SRS for all serving cells;
- for NB-loT, notify RRC to release all dedicated resources for SR;
- clear any configured downlink assignments and uplink grants;
- consider all running timeAlignmentTimers as expired;
[...]

The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random
Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which

this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated
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with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any

Serving Cell except the Random Access Preamble transmission on the SpCell.

[...]

NOTE: A MAC entity stores or maintains Nta upon expiry of associated
timeAlignmentTimer, where Nr, is defined in [7]. The MAC entity applies a received

Timing Advance Command MAC control element and starts associated
10

timeAlignmentTimer also when the timeAlignmentTimer is not running.
oooooao
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5.3.3 RRC connection establishment

5.3.3.1 General
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The purpose of this procedure is to establish an RRC connection, to resume a suspended RRC
connection, to move the UE from RRC_INACTIVE to RRC_CONNECTED or to perform EDT. RRC
connection establishment involves SRB1 (and SRB1bis for NB-loT) establishment. The procedure
is also used to transfer the initial NAS dedicated information/ message from the UE to E-

UTRAN.
E-UTRAN applies the procedure as follows:
- When establishing an RRC connection:
- to establish SRB1 and, for NB-loT, SRB1bis;

- When resuming an RRC connection from a suspended RRC connection or from

RRC_INACTIVE:

- to restore the AS configuration from a stored context including resuming SRB(s) and

DRB(s);
- When performing EDT.

5.3.3.1b Conditions for initiating EDT

A BL UE, UE in CE or NB-loT UE can initiate EDT when all of the following conditions are fulfilled:

1> for CP-EDT, the upper layers request establishment of an RRC connection, the UE
supports CP-EDT, and SysteminformationBlockType2 (SysteminformationBlockType2-NB in
NB-loT) includes cp-EDT; or

1> for UP-EDT, the upper layers request resumption of an RRC connection, the UE supports
UP-EDT, SysteminformationBlockType2 (SysteminformationBlockType2-NB in NB-loT)
includes up-EDT, and the UE has a stored value of the nextHopChainingCount provided in
the RRCConnectionRelease message with suspend indication during the preceding

suspend procedure;

1> the establishment or resumption request is for mobile originating calls and the

establishment cause is mo-Data or mo-ExceptionData or delayTolerantAccess;
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1> SysteminformationBlockType2 (SysteminformationBlockType2-NB in NB-1oT) includes edt-

Parameters;

1> the size of the resulting MAC PDU including the total UL data is expected to be smaller
than or equal to the TBS signalled in edt-TBS as specified in TS 36.321 [6, 5.1.1];

1> EDT fallback indication has not been received from lower layers for this establishment or

resumption procedure;

gpboooog
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4.2 Timing synchronization

[...]
4.2.3 Transmission timing adjustments

Upon reception of a timing advance command or a timing adjustment indication for a TAG
containing the primary cell or PSCell, the UE shall adjust uplink transmission timing for
PUCCH/PUSCH/SRS of the primary cell or PSCell based on the received timing advance

command or a timing adjustment indication.

The UL transmission timing for PUSCH/SRS of a secondary cell is the same as the primary cell if
the secondary cell and the primary cell belong to the same TAG. If the primary cell in a TAG has
a frame structure type 1 and a secondary cell in the same TAG has a frame structure type 2 or

frame structure 3, UE may assume that Ny, 2 624.

If the UE is configured with a SCG, the UL transmission timing for PUSCH/SRS of a secondary cell
other than the PSCell is the same as the PSCell if the secondary cell and the PSCell belong to the
same TAG.

Upon reception of a timing advance command or a timing adjustment indication for a TAG not
containing the primary cell or PSCell, if all the serving cells in the TAG have the same frame
structure type, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the
secondary cells in the TAG based on the received timing advance command or a timing
adjustment indication where the UL transmission timing for PUSCH /SRS is the same for all the

secondary cells in the TAG.

Upon reception of a timing advance command or a timing adjustment indication for a TAG not
containing the primary cell or PSCell, if a serving cell in the TAG has a different frame structure
type compared to the frame structure type of another serving cell in the same TAG, the UE shall
adjust uplink transmission timing for PUSCH/SRS of all the secondary cells in the TAG by using
Nraofrset = 624 regardless of the frame structure type of the serving cells and based on the

received timing advance command or a timing adjustment indication where the UL
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transmission timing for PUSCH /SRS is the same for all the secondary cells in the TAG. Nragfset iS

described in [3].

The timing adjustment indication specified in [11] indicates the initial N1, used for a TAG.The
timing advance command for a TAG indicates the change of the uplink timing relative to the

current uplink timing for the TAG as multiples of 16 T, . The start timing of the random access

preamble is specified in [3].

In case of random access response, an 11-bit timing advance command [8], Ty, for a TAG
indicates N, values by index values of T, =0, 1, 2, ..., 256 if the UE is configured with a SCG,
and T, =0, 1, 2, ..., 1282 otherwise, where an amount of the time alignment for the TAG is given

by N7a = T4 x16. N4 is defined in [3].

In other cases, a 6-bit timing advance command [8], T,, for a TAG indicates adjustment of the
current Nra value, Nra o, t0 the new Nra value, Nra new, by index values of T, =0, 1, 2,..., 63,

where Ny new = Nra o + (Ta —31)x16. Here, adjustment of Ny, value by a positive or a negative
amount indicates advancing or delaying the uplink transmission timing for the TAG by a given

amount respectively.
For a non-BL/CE UE, for a timing advance command received on

- subframe n, the corresponding adjustment of the uplink transmission timing shall apply
from the beginning of subframe n+5 if the UE is configured with higher layer parameter
shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTt is in

the UE-specific search space, n+6 otherwise.

- slot n, the corresponding adjustment of the uplink transmission timing shall apply from

the first subframe boundary no earlier than slot [n+8].

- subslot n, the corresponding adjustment of the uplink transmission timing shall apply

from the first subframe boundary no earlier than
- subslot [n+16] if higher layer parameter proc-TimeAdv-r15= 'nplusdset1’.

- subslot [n+18] if higher layer parameter proc-TimeAdv-r15= 'nplus6set1'or 'nplus6set2'.
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- subslot [n+20] if higher layer parameter proc-TimeAdv-r15="'nplus8set2'.

For serving cells in the same TAG, when the UE's uplink PUCCH/PUSCH/SRS transmissions in
subframe n and subframe n+1 are overlapped due to the timing adjustment, the UE shall

complete transmission of subframe n and not transmit the overlapped part of subframe n+1.

For a BL/CE UE, for a timing advance command received on subframe n, the corresponding

adjustment of the uplink transmission timing shall apply for the uplink PUCCH/PUSCH/SRS

transmissions in subframe n+6. When the BL/CE UE's uplink PUCCH/PUSCH/SRS transmissions 10
in subframe n and subframe n+1 are on the same narrowband and are overlapped due to the
timing adjustment, the UE shall complete transmission of subframe n and is not required to
transmit in subframe n+1 until the first available symbol that has no overlapping portion with
subframe n. When the BL/CE UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and
subframe n+1 are on different narrowbands, and the timing adjustment occurs in the guard
period for narrowband retuning, the UE is not required to transmit in subframe n+1 until the
20

first available symbol that has no overlapping portion with subframe n and which does not

reduce the guard period.

If the received downlink timing changes and is not compensated or is only partly compensated
by the uplink timing adjustment without timing advance command as specified in [10], the UE

changes Ny, accordingly.

ugboogood
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5.3.8 RRC connection release

5.3.8.1 General
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The purpose of this procedure is:

- to release the RRC connection, which includes the release of the established radio bearers

as well as all radio resources; or

- to suspend the RRC connection for both suspended RRC connection or RRC_INACTIVE,

which includes the suspension of the established radio bearers.
5.3.8.2 Initiation

E-UTRAN initiates the RRC connection release procedure to a UE in RRC_CONNECTED or in
RRC_INACTIVE.

5.3.8.3 Reception of the RRCConnectionRelease by the UE

The UE shall:

1> except for NB-loT, BL UEs or UEs in CE, delay the following actions defined in this sub-
clause 60 ms from the moment the RRCConnectionRelease message was received or
optionally when lower layers indicate that the receipt of the RRCConnectionRelease

message has been successfully acknowledged, whichever is earlier;

1> for BL UEs or UEs in CE, delay the following actions defined in this sub-clause 1.25 seconds
from the moment the RRCConnectionRelease message was received or optionally when
lower layers indicate that the receipt of the RRCConnectionRelease message has been

successfully acknowledged, whichever is earlier;

1> for NB-loT, delay the following actions defined in this sub-clause 10 seconds from the
moment the RRCConnectionRelease message was received or optionally when lower
layers indicate that the receipt of the RRCConnectionRelease message has been

successfully acknowledged, whichever is earlier.

NOTE: For BL UEs, UEs in CE and NB-loT, when STATUS reporting, as defined in TS 36.322
[7], has not been triggered and the UE has sent positive HARQ feedback (ACK), as

defined in TS 36.321 [6], the lower layers can be considered to have indicated that
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the receipt of the RRCConnectionRelease message has been successfully

acknowledged.

1> if the RRCConnectionRelease message is received in response to an

RRCConnectionResumeRequest for EDT:

2> discard the stored UE AS context and resumeldentity;
2> stop timer T300;

2> stop timer T302, if running;

2> stop timer T303, if running;

2> stop timer T305, if running;

2> stop timer T306, if running;

2> stop timer T308, if running;

2> perform the actions as specified in 5.3.3.7;
2> stop timer T320, if running;

2> stop timer T322, if running;

1> if the RRCConnectionRelease message includes redirectedCarrierinfo indicating redirection

to geran; or

1> if the RRCConnectionRelease message includes idleModeMobilityControlinfo including

freqPriorityListGERAN:
2> if AS security has not been activated; and

2> if upper layers indicate that redirect to GERAN without AS security is not allowed or if
the UE is connected to 5GC:

3>ignore the content of the RRCConnectionRelease;
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3> perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in

5.3.12, with release cause 'other', upon which the procedure ends;
1> if AS security has not been activated:
2> ignore the content of redirectedCarrierinfo, if included and indicating redirection to nr;

2> ignore the content of idleModeMobilityControlinfo, if included and including
freqPriorityListNR;

2> if the UE ignores the content of redirectedCarrierinfo or of

idleModeMobilityControlinfo:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with

release cause 'other’, upon which the procedure ends;

1> if the RRCConnectionRelease message includes redirectedCarrierinfo indicating redirection

to eutra and if UE is connected to 5GC:
2> if cn-Type is included:
3>the received cn-Type is provided to upper layers;

NOTE 1: Handling the case if the E-UTRA cell selected after the redirection does not support

the core network type specified by the cn-Type, is up to UE implementation.
1> if the RRCConnectionRelease message includes the idleModeMobilityControlinfo:

2> store the cell reselection priority information provided by the

idleModeMobilityControlinfo;
2> if the t320 is included:
3> start timer T320, with the timer value set according to the value of t320;
1> else:

2> apply the cell reselection priority information broadcast in the system information;
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1> if the RRCConnectionRelease message includes the measlidleConfig:
2> clear VarMeasldleConfig and VarMeasldleReport;
2> store the received measldleDuration in VarMeasldleReport;
2> start T331 with the value of measidleDuration;
2> if the measldleConfig contains measlidleCarrierListEUTRA:
3> store the received measlidleCarrierListEUTRA in VarMeasldleConfig;
2> else:
3> store the measidleCarrierListEUTRA received in SIB5 in VarMeas!dleConfig;
2> start performing idle mode measurements as specified in 5.6.20;
1> for NB-loT, if the RRCConnectionRelease message includes the redirectedCarrierinfo:
2> if the redirectedCarrierOffsetDedicated is included in the redirectedCarrierinfo:
3> store the dedicated offset for the frequency in redirectedCarrierinfo;

3> start timer T322, with the timer value set according to the value of 7322 in

redirectedCarrierinfo;

1> if the releaseCause received in the RRCConnectionRelease message indicates

loadBalancingTAURequired:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release

cause 'load balancing TAU required’;

1> else if the releaseCause received in the RRCConnectionRelease message indicates cs-

FallbackHighPriority:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release
cause 'CS Fallback High Priority’;
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1> else:
2> if the extendedWaitTime is present; and
2> if the UE supports delay tolerant access or the UE is a NB-loT UE:
3>forward the extendedWaitTime to upper layers;

2> if the extendedWaitTime-CPdata is present and the NB-loT UE only supports the

Control Plane CloT EPS optimisation:
3> forward the extendedWaitTime-CPdata to upper layers;

2> if the releaseCause received in the RRCConnectionRelease message indicates rrc-

Suspend:
3> if rrc-InactiveConfig is included:

4> perform the actions upon entering RRC_INACTIVE as specified in 5.3.8.7;
3>else:

4> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with

release cause 'RRC suspension';
2> else:

3> perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in

5.3.12, with release cause ‘other’;
5.3.12  UE actions upon leaving RRC_CONNECTED or RRC_INACTIVE
Upon entering RRC_IDLE, the UE shall:
1> reset MAC;
1> stop all timers that are running except 7320, T322, T325, T330;

1> if leaving RRC_CONNECTED was triggered by suspension of the RRC:
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2> re-establish RLC entities for all SRBs and DRBs, including RBs configured with NR PDCP;

2> store the UE AS Context including the current RRC configuration, the current security
context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the

cellidentity and the physical cell identity of the source PCell;
2> store the following information provided by E-UTRAN:
3> the resumeldentity;
3>the nextHopChainingCount, if present;
3> the drb-ContinueROHC, if present;
2> suspend all SRB(s) and DRB(s), including RBs configured with NR PDCP, except SRBO;
2> indicate the suspension of the RRC connection to upper layers;
2> configure lower layers to suspend integrity protection and ciphering;

NOTE 1: Ciphering is not applied for the subsequent RRCConnectionResume message used to
resume the connection. An integrity check is performed by lower layers, but merely

upon request from RRC.
1> else:

2> release all radio resources, including release of the RLC entity, the MAC configuration

and the associated PDCP entity for all established RBs;

2> indicate the release of the RRC connection to upper layers together with the release

cause,;

1> if leaving RRC_CONNECTED was triggered neither by reception of the
MobilityFromEUTRACommand message nor by selecting an inter-RAT cell while T311 was

running:

2> if timer T350 is configured:
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3> start timer T350;

3> apply rclwi-Configuration if configured, otherwise apply the wlan-Id-List
corresponding to the RPLMN included in SysteminformationBlockTypel7;
2> else:
3> release the wian-OffloadConfigDedicated, if received;
3> if the wlan-OffloadConfigCommon corresponding to the RPLMN is broadcast by the 10

cell:

4> apply the wlan-OffloadConfigCommon corresponding to the RPLMN included in

SystemiInformationBlockTypel7;

4> apply steerTOWLAN if configured, otherwise apply the wlan-Id-List corresponding
to the RPLMN included in SysteminformationBlockTypel7;
2> enter RRC_IDLE and perform procedures as specified in TS 36.304 [4, 5.2.7]; 20
1> else:
2> release the wlan-OffloadConfigDedicated, if received;
NOTE 2: BL UEs or UEs in CE verifies validity of Sl when released to RRC_IDLE.
1> release the LWA configuration, if configured, as described in 5.6.14.3;
1> release the LWIP configuration, if configured, as described in 5.6.17.3; 30
gooooao
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MAC Reset

If a reset of the MAC entity is requested by upper layers, the MAC entity shall:

initialize Bj for each logical channel to zero;
stop (if running) all timers;

consider all timeAlignmentTimers as expired and perform the corresponding actions in

subclause 5.2;

set the NDIs for all uplink HARQ processes to the value 0;

stop, if any, ongoing RACH procedure;

discard explicitly signalled ra-Preamblelndex and ra-PRACH-Maskindex, if any;
flush Msg3 buffer;

cancel, if any, triggered Scheduling Request procedure;

cancel, if any, triggered Buffer Status Reporting procedure;

cancel, if any, triggered Power Headroom Reporting procedure;

flush the soft buffers for all DL HARQ processes;

for each DL HARQ process, consider the next received transmission for a TB as the very

first transmission;

release, if any, Temporary C-RNTI.

If a partial reset of the MAC entity is requested by upper layers, for a serving cell, the MAC

entity shall for the serving cell:

set the NDIs for all uplink HARQ processes to the value 0;

flush all UL HARQ buffers;
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- stop all running drx-ULRetransmissionTimers;
- stop all running UL HARQ RTT timers;
- stop, if any, ongoing RACH procedure;
- discard explicitly signalled ra-Preambleindex and ra-PRACH-Maskindex, if any;
- flush Msg3 buffer; 10

- release, if any, Temporary C-RNTI.
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Agreement
20
Idle mode based pre-configured UL resources is supported for UEs in possession of a valid TA
e FFS: Validation mechanism for TA
e FFS: How the pre-configured UL resources is acquired
Agreement
For transmission in preconfigured UL resources, the UE may use the latest TA of which its
validity can be confirmed
30
Agreement
HARQ procedures for transmission in preconfigured UL resources should be studied and the
following aspects should be considered:
e  Whether to support HARQ;
o If supported, details of HARQ design including the number of HARQ processes;
e  Whether ACK/NACK is necessary
40

Fallback mechanisms should be considered, e.g. fallback to legacy RACH/EDT procedures.
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Agreement
Dedicated preconfigured UL resource is defined as an PUSCH resource used by a single UE
- PUSCH resource is time-frequency resource

- Dedicated PUR is contention-free

Agreement
In IDLE mode, HARQ is supported for transmission in dedicated PUR 10
e Asingle HARQ process is supported,

o FFS whether more than one HARQ processes are supported

e FFS: The design of the corresponding MPDCCH search space

Agreement
For UL transmission in preconfigured resource, fallback mechanism to RACH/EDT procedures is
supported.

20
Agreement
For transmission in preconfigured UL resources, an RRC idle UE may use the latest TA that

passed the validation criteria

Agreement
Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least

UE-specific RRC signaling is supported. 30

Agreement
The resource configuration includes at least the following
e Time domain resources including periodicity(s)
e Frequency domain resources
e TBS(s)/MCS(s) 40
Agreement
Dedicated preconfigured UL resource is defined as an NPUSCH resource used by a single UE

e NPUSCH resource is time-frequency resource

e Dedicated PUR is contention-free
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ogooooao
Additional MTC Enhancements
Agreement
For dedicated PUR in idle mode, the UE may skip UL transmissions.
- FFS: Resource release mechanism

- FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement
If multi-TB grant is not enabled, a dedicated PUR allocation is associated to only a single TB and
single HARQ process

- FFS: if muiti-TB grant is enabled/supported

Agreement
In idle mode, at least the following TA validation attributes are supported:
- Serving cell changes (serving cell refers the cell that the UE is camping on)
- Time Alignment Timer for idle mode
- Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)

o Based on RSRP measurement definition in existing Rel-15 7S36.214

Agreement

The UE can be configured to use at least these TA validation attributes:
- Time Alignment Timer for idle mode
- Serving cell RSRP changes

- Note: the configuration shall support disabling of the TA validation attributes
Agreement
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA

that was used while in EDT/connected mode.

Agreement
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For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in MPDCCH
search space

- FFS: Details on the search space (for example USS, CSS)

Agreement
For dedicated PUR in idle mode, upon successful decoding by eNB of a PUR transmission, the

UE can expect an explicit ACK

FFS: if ACK is sent on MPDCCH (layer 1) and/or PDSCH (layer 2/3) o
Agreement
For dedicated PUR in idle mode, upon unsuccessful decoding by eNB of a PUR transmission, the
UE can expect

- an UL GRANT for retransmission on the MPDCCH, or

- FFS: a NACK, or

- FFS: no explicit ACK 20
Additional Enhancements for NB-loT
Agreement
In idle mode, at least the following TA validation attributes are supported:

- Serving cell changes (serving cell refers the cell that the UE is camping on)

- Time Alignment Timer for idle mode 30

- Serving cell NRSRP changes (serving cell refers the cell that the UE is camping on)

o Based on NRSRP measurement definition in existing Rel-15 TS36.214

Agreement
The UE can be configured to use at least these TA validation attributes:

- Time Alignment Timer for idle mode

- Serving cell NRSRP changes

40

- Note: the configuration shall support disabling of the TA validation attributes



O
O

lexityO

O
O
OJ

Ooooooo0ooooo4ooooooggogoao
Ooooooo0ooooooooooogogQgoao
OO0 O0OooodooDoouUog4doooooggogo

(41) JP 6890645 B2 2021.6.18

Agreement
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA

that was used while in EDT/connected mode.

Agreement
For dedicated PUR in idle mode, the UE may skip UL transmissions.
- FFS: Resource release mechanism

- FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement

In idle mode, only one HARQ process is supported for dedicated PUR

Agreement
For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in search
space

- FFS: Details on the search space (for example USS, CSS)
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