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Introduction
In RAN2#117-e meeting, the following agreements [1] was reached:
	1:    Introduce gap ID in RRCReconfiguration message for MUSIM to identify each configured periodic gap, and support modification or release of configured gaps via gap ID. And adopt the list with ToAddModList/ToReleaseList in RRCReconfiguration for the scheduling gap configuration. FFS how to handle aperiodic gap configurations.
2:    If the UEAssistanceInformation does not include a field for MUSIM gap preference, it indicates no preference (i.e. no need for the gaps) for the corresponding field for MUSIM gap.

 10:  UE stores musim-GapAssistanceConfig, musim-LeaveAssistanceConfig and musim-GapConfig when entering RRC_INACTIVE state. Upon initiation of RRC connection resume, the UE releases musim-GapAssistanceConfig and musim-LeaveAssistanceConfig from the UE Inactive AS context.
11:  Upon initiation of RRC connection re-establishment, the UE releases musim-GapAssistanceConfig and musim-LeaveAssistanceConfig, if configured.
12:  Upon reception of the RRCReestablishment message, the UE releases the gap configuration indicated by the musim-GapConfig, if configured.

1: Network should always provide at least one of the requested gap pattern or no gaps.  Network providing an alternative gap pattern instead of the one requested by the UE is not supported in this release.
6: Introduce separate field or IE for aperiodic gap configuration. Details can be discussed during specification implementation phase. 
5: Aperiodic gap is released implicitly after the gap period is over (i.e. it is configured as a Need N field).

2: If NW releases musim-LeaveAssistanceConfig, UE stops the timer (even if running) (i.e. if UE leaves NW A, it is as per UE implementation-specific operation that is not specified in 3GPP). 

4: The prohibit timer range is {0s, 0.1s, 0.2s, 0.3s, 0.4s, 0.5s, 1s, 2s, 3s, 4s, 5s, 6s, 7s, 8s, 9s, 10s}.
1: UE does not need to indicate its supported MUSIM gap patterns in UE AS capability.



This contribution is to discuss the handling of MUSIM gaps, e.g. UE behaviour during MUSIM gaps.
Discussion
In Rel-17, we have agreed to introduce MUSIM gaps. In our understanding, it’s needed to clarify the handling of MUSIM gaps, such as RACH procedure around the MUSIM gaps. 
In RAN2#116-e meeting, it’s agreed that “RAN2 does not intend to specify any new signalling in Rel-17 for early return. If legacy signalling allows it, RAN2 does not intend to preclude it.”.  That is, random access procedure is not precluded during MUSIM gap.
The handling of legacy measurement gaps is captured in TS38.321 as below:
	[bookmark: _Toc90287213][bookmark: _Toc52796502][bookmark: _Toc52752040][bookmark: _Toc46490345]5.14	Handling of measurement gaps
During a 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:
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.



In random access procedure, when determining the next available PRACH occasion from the PRACH occasions, the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion.  
Once the Random Access Preamble is transmitted, regardless of the possible occurrence of a measurement gap,  MAC shall perform Random Access procedure, such as monitor the PDCCH while the ra-ResponseWindow, or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running. 
Observation 1: UE may initiate random access procedure before or during measurement gaps. It’s up to UE implementation.

Regarding handling of MUSIM gaps.  It’s up to UE to take into account the possible occurrence of MUSIM gaps when determining to transmit the Msg1/MsgA. However, once the Msg1/MsgA is transmitted, UE should perform random access procedure regardless of the possible occurrence of a MUSIM gap. Therefore, it’s up to UE implementation whether to initiate random access procedure before or during MUSIM gaps. In other words, the legacy measurement gap handling mechanism could be applied for MUSIM gaps.
Proposal 1: The legacy measurement gap handling mechanism is applied for MUSIM gaps.

If it’s agreed to apply the same gap handling mechanism for MUSIM gaps, the next issue is how to capture this proposal. There are two options:
Option-1: capture in RRC spec. TP for TS38.331 is in Annex A based on [3].
Option-2: capture in MAC spec. TP for TS38.321 is in Annex B.
Considering TS38.321 is not in the impacted existing TS/TR for MUSIM WI[2], it’s preferred to clarify the handling of MUSIM gaps in TS38.331.
Proposal 2: RAN2 to consider the corresponding TP on TS 38.331 for the handling of MUSIM gaps.
Conclusions
Based on the discussion, we have the following observations and proposals:
Observation 1:	UE may initiate random access procedure before or during measurement gaps. It’s up to UE implementation.
Proposal 1:	The legacy measurement gap handling mechanism is applied for MUSIM gaps.
Proposal 2:	RAN2 to consider the corresponding TP on TS 38.331 for the handling of MUSIM gaps.
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Annex A TP for TS 38.331
[bookmark: _Toc83740113][bookmark: _Toc60777158][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
[bookmark: _Toc60777108][bookmark: _Toc90650980]–	RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) and AS security configuration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
[skipped parts]
Start of change
	RRCReconfiguration-IEs field descriptions

	musim-GapConfig
Indicates the MUSIM gap configuration and controls setup/release of MUSIM gaps. The handling of measurement gaps, as specified in TS 38.321 [3], is applied for MUSIM gaps.




Next change
Annex B TP for TS 38.321
[bookmark: _Toc510018652][bookmark: _Toc524434611]Start of change
[bookmark: _Toc100871970]5.1.2	Random Access Resource selection
If the selected RA_TYPE is set to 4-stepRA, the MAC entity shall:
[skipped parts]
1>	if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and
1>	if ra-AssociationPeriodIndex and si-RequestPeriod are configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB in the association period given by ra-AssociationPeriodIndex in the si-RequestPeriod permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] corresponding to the selected SSB).
1>	else if an SSB is selected above:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured or indicated by PDCCH (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected SSB).
1>	else if a CSI-RS is selected above:
2>	if there is no contention-free Random Access Resource associated with the selected CSI-RS:
3>	determine the next available PRACH occasion from the PRACH occasions, permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, corresponding to the SSB in candidateBeamRSList which is quasi-colocated with the selected CSI-RS as specified in TS 38.214 [7] (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the SSB which is quasi-colocated with the selected CSI-RS; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the SSB which is quasi-colocated with the selected CSI-RS).
2>	else:
3>	determine the next available PRACH occasion from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers regardless the FR2 UL gap, corresponding to the selected CSI-RS; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).
1>	perform the Random Access Preamble transmission procedure (see clause 5.1.3).
NOTE 1:	When the UE determines if there is an SSB with SS-RSRP above rsrp-ThresholdSSB or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS, the UE uses the latest unfiltered L1-RSRP measurement.
NOTE 2:	Void.
NOTE 3:	If a RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a BWP indicated by initialDownlinkBWP-RedCap which is not associated with any SSB, SS-RSRP measurement is performed based on the SSB associated with the BWP indicated by initialDownlinkBWP.
Editor's NOTE:	Postpone the discussion on whether and how to capture the agreement: From RAN2 perspective, if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission.
[bookmark: _Toc100871971][bookmark: _Toc52796461][bookmark: _Toc52751999][bookmark: _Toc46490304][bookmark: _Toc37296178]5.1.2a	Random Access Resource selection for 2-step RA type
If the selected RA_TYPE is set to 2-stepRA, the MAC entity shall:
[skipped parts]
1>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the msgA-SSB-SharedRO-MaskIndex if configured and ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability among the consecutive PRACH occasions allocated for 2-step RA type according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected SSB);
1>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
2>	select a PUSCH occasion from the PUSCH occasions configured in msgA-CFRA-PUSCH corresponding to the PRACH slot of the selected PRACH occasion, according to msgA-PUSCH-resource-Index corresponding to the selected SSB;
2>	determine the UL grant and the associated HARQ information for the MSGA payload in the selected PUSCH occasion;
2>	deliver the UL grant and the associated HARQ information to the HARQ entity.
1>	else:
2>	select a PUSCH occasion corresponding to the selected preamble and PRACH occasion according to clause 8.1A of TS 38.213 [6];
2>	determine the UL grant for the MSGA payload according to the PUSCH configuration associated with the selected Random Access Preambles group and determine the associated HARQ information;
2>	if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion as specified in clause 8.1A of TS 38.213 [6]:
3>	deliver the UL grant and the associated HARQ information to the HARQ entity.
1>	perform the MSGA transmission procedure (see clause 5.1.3a).
NOTE 1:	To determine if there is an SSB with SS-RSRP above msgA-RSRP-ThresholdSSB, the UE uses the latest unfiltered L1-RSRP measurement.
NOTE 2:	If a RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a BWP indicated by initialDownlinkBWP-RedCap which is not associated with any SSB, SS-RSRP measurement is performed based on the SSB associated with the BWP indicated by initialDownlinkBWP.
[skipped parts]
[bookmark: _GoBack]5.14a	Handling of MUSIM gaps
During a MUSIM gap, the MAC entity shall, on the Serving Cell(s) in the MUSIM gap configured by musim-GapConfig 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:
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.

End of change
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