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1 Introduction
In this contribution we discuss following issues/corrections related to LTM

· DRX and measurement gaps during rach less LTM switch.
· ra-Prioritization for CFRA based LTM switch 
· Cross R18 features – CFRA with Msg1 Repetition

2 Discussion
2.1 DRX and measurement gaps during rach less LTM switch 
RRC (TS 38.331 v 18.0.0, CR R2-2313672) specifies the following operation for cell switch.[image: image1.png]1> if reconfiguration ¥ithSync was included in spCellConfig of an MCG or SCG and when MAC of an NR cell
group successfully completes a Random Access procedure triggered above; o,

1> if sl-PathSwitchConfig was included in reconfiguration ¥ithSync included in spCellConfig of an MCG, and
‘when successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received
from target L2 U2N Relay UE); o,

2> stop timer T304 for that cell group if running;

2> if si-PathSwitchConfig was included in reconfigurationithSync

3> stop timer T420;

3> release all radio resources, including release of the RLC entities and the MAC configuration at the source
side;

3> reset MAC used in the source cell;

NOTE 2b:PDCP and SDAP configured by the source prior to the path switch that are reconfigured and re-used by
target when delta signalling is used, are not released as part of this procedure.

2> stop timer T310 for source SpCell if running;

2> apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS
configuration that do not require the UE to know the SFN of the respective target SpCell, if any;




The text in green is performed only after the cell switch execution is successfully completed. Measurement gap configuration and DRX configuration require UE to know the SFN of target SpCell. So as per the above text these configurations are not applied before cell switch. Even after cell switch, UE first acquires SFN and then applies these configurations. Note that these behaviors are same as the legacy handover.
UE may obtain SFN before cell switching based on UE implementation. However, if UE applies the DRX/measurement gap configuration before the switching is completed based on whether it has SFN information or not , there can be mismatch between the UE and network as network does not know whether UE has the SFN or not. For example, if network assumes that UE has SFN and applies DRX/measurement gap configuration before switching is completed and UE does not have SFN, UE will miss PDCCH transmitted by network.
Observation : Measurement gap configuration and DRX configurations are not applied before cell switch.

[image: image2.png]5.14  Handling of measurement gaps

During an activated measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency
range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5].

1> not perform the transmission of HARQ feedback, SR, and CSI;
1> not report SRS;

1> not transmit on UL-SCH except for Msg3 or the MSGA payload as specified in clause 5.4.2.2;

1> if the re Re:ionermdou r the 7a-ContentionResolutionTimer or the msgB-ResponseTindow is running 0|

2> monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.
1> else:
2> not monitor the PDCCH;

2> not receive on DL-SCH.



MAC (TS 38.321 v 18.0.0, CR  R2-2313680) has introduced new measurement gap and DRX handling during cell switching as follows:

As per observation 1 and observation 2, measurement gap configuration and DRX configurations are not applied during cell switch. So, there is no need for the changes highlighted above. If needed we can further clarify in RRC that measurement gap configuration and DRX configurations are not applied during cell switch.
Proposal 1: Remove the change “or if there is an ongoing RACH-less LTM cell switch” in MAC (section 5.14).

Proposal 2: Remove the change “there is an ongoing RACH-less LTM cell switch.” in MAC (section 5.7).
Proposal 3: Clarify (if needed) in RRC that measurement gap configuration and DRX configurations are not applied during cell switch.
2.2 ra-Prioritization for CFRA based LTM switch

Scenario: rach-ConfigDedicated for the UL carrier (indicated by S/U field in LTM Cell Switch Command MAC CE) includes ra-Prioritization and LTM Cell Switch Command MAC CE indicates contention-free Random Access Resources fields.
· For this scenario, it is not clear whether UE applies the parameters configured by ra-Prioritization (in rach-ConfigDedicated) or not.
In our understanding the UE should apply the parameters configured by ra-Prioritization similar to applying the RACH occasion(s) configured by rach-ConfigDedicated.

Proposal 4: If rach-ConfigDedicated for the UL carrier (indicated by S/U field in LTM Cell Switch Command MAC CE) includes ra-Prioritization and LTM Cell Switch Command MAC CE indicates contention-free Random Access Resources fields, UE applies parameters configured by ra-Prioritization during the RACH based LTM Cell switch.
2.3 Cross R18 features – CFRA with Msg1 Repetition
L1/L2 triggered mobility can benefit from Msg1 repetitions introduced in R18 for coverage extension.

For legacy handover/reconfiguration with sync procedure, it is agreed that network can indicate one Msg1 repetition number in CFRA configuration (rachConfigDedicated in RRC). 

In LTM, cell switch is executed based on cell switch command MAC CE. For RACH based LTM cell switch there are two cases:

Case 1: CFRA configuration is not included in LTM cell switch command MAC CE.

rach-ConfigDedicated can be included in LTM target cell configuration. rach-ConfigDedicated includes/indicates SSB index for RA, preamble index, RO mask index, SUL/UL carrier for RA, msg1 repetition number for RA. 

If rach-ConfigDedicated is included in LTM target cell configuration, UE performs RACH based on msg1 repetition number indicated in rach-ConfigDedicated. Otherwise, UE performs RACH based on msg1 repetition number determined by UE based on DL RSRP measurement of LTM target cell
Case 2: CFRA configuration is included in LTM cell switch command MAC CE.

The dynamic CFRA configuration for RA based LTM cell switch is introduced in LTM MAC CE. 

· The dynamic CFRA configuration includes SSB index for RA, preamble index, RO mask index, SUL/UL carrier for RA. 

· These parameters can be configured in rachConfigDedicated via RRC. However these are introduced in LTM MAC CE as these are related to channel condition and can change in between the transmission of RRCReconfiguration message and LTM Cell Switch command MAC CE. Introduction of these in LTM Cell Switch command MAC CE allows network to select the SSB index and UL carrier based on latest measurement result at the initiation of cell switch.

Msg1 repetition number also depends on channel condition. So similar to SSB index and UL carrrier Msg1 repetition number should also be configured in cell switch command MAC CE, if CFRA configuration is signalled by LTM cell switch command MAC CE.
Proposal 5: CFRA configuration in LTM cell switch command MAC CE includes Msg1 repetition number. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Remove the change “or if there is an ongoing RACH-less LTM cell switch” in MAC (section 5.14).

Proposal 2: Remove the change “there is an ongoing RACH-less LTM cell switch.” in MAC (section 5.7).
Proposal 3: Clarify (if needed) in RRC that measurement gap configuration and DRX configurations are not applied during cell switch.
Proposal 4: If rach-ConfigDedicated for the UL carrier (indicated by S/U field in LTM Cell Switch Command MAC CE) includes ra-Prioritization and LTM Cell Switch Command MAC CE indicates contention-free Random Access Resources fields, UE applies parameters configured by ra-Prioritization during the RACH based LTM Cell switch.
Proposal 5: CFRA configuration in LTM cell switch command MAC CE includes Msg1 repetition number. 

4 TP (TS 38.321, Proposal 4)

5.1.1a
Initialization of variables specific to Random Access type

The MAC entity shall:
:

1>
else (i.e. RA_TYPE is set to 4-stepRA):
2>
set PREAMBLE_POWER_RAMPING_STEP to powerRampingStep;

2>
set SCALING_FACTOR_BI to 1;

2>
set preambleTransMax to preambleTransMax included in the RACH-ConfigGeneric;
2>
if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17); and

2>
if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier:

3>
start the beamFailureRecoveryTimer, if configured;

3>
apply the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in the beamFailureRecoveryConfig.

2>
if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17); and

2>
if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier; and

2>
if ra-Prioritization is configured in the beamFailureRecoveryConfig:

3>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-Prioritization in beamFailureRecoveryConfig;

3>
if scalingFactorBI is configured in ra-Prioritization in the beamFailureRecoveryConfig:

4>
set SCALING_FACTOR_BI to the scalingFactorBI.

2>
else if the Random Access procedure was initiated for reconfiguration with sync or for SCG activation or LTM cell switch; and

2>
if rach-ConfigDedicated is configured for the selected carrier; and

2>
if ra-Prioritization is configured in the rach-ConfigDedicated:

3>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority included in the ra-Prioritization in rach-ConfigDedicated;

3>
if scalingFactorBI is configured in ra-Prioritization in the rach-ConfigDedicated:

4>
set SCALING_FACTOR_BI to the scalingFactorBI.

2>
else if both ra-PrioritizationForSlicing for a NSAG-ID and ra-PrioritizationForAccessIdentity are configured for the selected carrier; and

2>
if the MAC entity is provided by upper layers with both this NSAG-ID and Access Identity 1 or 2; and

2>
if for at least one of these Access Identities the corresponding bit in the ra-PrioritizationForAI is set to one:
3>
if enableRA-PrioritizationForSlicing is set to true:

4>
if powerRampingStepHighPriority is configured in the ra-PrioritizationForSlicing for this NSAG-ID:

5>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.

4>
if scalingFactorBI is configured in the ra-PrioritizationForSlicing for this NSAG-ID:
5>
set SCALING_FACTOR_BI to the scalingFactorBI.

3>
else if enableRA-PrioritizationForSlicing is set to false:

4>
if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentity:

5>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.

4>
if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentity:
5>
set SCALING_FACTOR_BI to the scalingFactorBI.

2>
else if ra-PrioritizationForSlicing for a NSAG-ID is configured for the selected carrier; and

2>
if the MAC entity is provided by upper layers with this NSAG-ID:
3>
if powerRampingStepHighPriority is configured in the ra-PrioritizationForSlicing for this NSAG-ID:
4>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.

3>
if scalingFactorBI is configured in the ra-PrioritizationForSlicing for this NSAG-ID:
4>
set SCALING_FACTOR_BI to the scalingFactorBI.

2>
else if ra-PrioritizationForAccessIdentity is configured for the selected carrier; and
2>
if the MAC entity is provided by upper layers with Access Identity 1 or 2; and

2>
if for at least one of these Access Identities the corresponding bit in the ra-PrioritizationForAI is set to one:
3>
if powerRampingStepHighPriority is configured in the ra-PrioritizationForAccessIdentity:
4>
set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.

3>
if scalingFactorBI is configured in the ra-PrioritizationForAccessIdentity:
4>
set SCALING_FACTOR_BI to the scalingFactorBI.

2>
if RA_TYPE is switched from 2-stepRA to 4-stepRA during this Random Access procedure:

3>
set POWER_OFFSET_2STEP_RA to (PREAMBLE_POWER_RAMPING_COUNTER – 1) × (MSGA_PREAMBLE_POWER_RAMPING_STEP – PREAMBLE_POWER_RAMPING_STEP).

NOTE:
If enableRA-PrioritizationForSlicing is not configured in BWP-UplinkCommon and if both the provided NSAG-ID and the provided Access Identity whose corresponding bit in the ra-PrioritizationForAI is set to one are configured with ra-Prioritization either in RACH-ConfigCommon or RACH-ConfigCommonTwoStepRA, it is up to UE implementation how to determine the values of PREAMBLE_POWER_RAMPING_STEP and SCALING_FACTOR_BI.

5 TP (TS 38.321, Proposal 1 and Proposal 2)
5.7
Discontinuous Reception (DRX)

The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, AI-RNTI, SL-RNTI, SL-CS-RNTI and SL Semi-Persistent Scheduling V-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].

NOTE 1:
Void

:

:

When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:

-
drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or

-
drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL is running on any Serving Cell in the DRX group; or

-
ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-gNB RTT; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a); or

-

-
there is an ongoing RACH-less handover in a terrestrial network.

The following MAC timers are used for DRX operation in a non-terrestrial network:

-
HARQ-RTT-TimerDL-NTN (per DL HARQ process configured with HARQ feedback enabled): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-
HARQ-RTT-TimerUL-NTN (per UL HARQ process configured with HARQModeA): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.

:

:

5.14
Handling of measurement gaps

During an activated measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5]:

1>
not perform the transmission of HARQ feedback, SR, and CSI;

1>
not report SRS;

1>
not transmit on UL-SCH except for Msg3 or the MSGA payload as specified in clause 5.4.2.2;

1>
if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running,  or if there is an ongoing RACH-less handover in a terrestrial network:

2>
monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.

1>
else:

2>
not monitor the PDCCH;

2>
not receive on DL-SCH.
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5.17 	DRX
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[image: image3.png]‘When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while

drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or

drx-RetransmissionTimerDL, drx-RetransmissionTimerUL ot drx-RetransmissionTimerSL is running on any
Serving Cell in the DRX group; or

ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-Responsel¥indow (as described in clause
5.1.4a) is running; or

a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving
Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that
is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(S) plus the UE-gNB
RIT; or

a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after
successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC
entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.42). or



