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	Reason for change:
	There are some ambigguity with collison handling requirements.
1. It is unclear how aperiodic MUSIM gap handled in collision with MG, or with periodic MUSIM gaps when keep solution is not used.
2. In 9.1.10.5, it is specified that “the occasion of the MUSIM gap or measurement gap with highest priority shall be kept and the occasion of the MUSIM gap or measurement gap with lower priority shall be dropped”. However, dropping of MUSIM gap is not applicable when keep solution is used.
3. In R4-2403352, the changes are only made for collision between MUSIM gap and Type-2 MG. Same changes are needede for Type-1 MG.
4. Clarifications of the UE collision handling for gap without priority and requirements when configured with MUSIM


	
	

	Summary of change:
	Update collison handling requirements for above issues:
1. Clarify aperiodic MUSIM gap is assumed with higher priority or longer MGRP than MG or periodic MUSIM gaps.
2. In 9.1.10.5, split separate requirements for two cases with keep solution used and not used. 
3. Update requirements for collision between MUSIM gap and Type-1 MG to align with Type-2 MG.
4. Capturing that ‘no requirements apply if any of the two gaps in a collision have the same MGRP’ 
5. Capturing that UE is schedulable within dropped gaps.
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<Start of Change #1>
3.6.17	Applicability of requirements for MUSIM gaps
No requirements are defined in this version of specification when MUSIM gaps collide with (activated) Pre-MG and/or NCSG.
<End of Change #1>

<Start of Change #2>
9.1.10	MUSIM gaps
If the UE requires gap patterns for MUSIM purpose, such as cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network, then the network may provide one or more per-UE MUSIM gap pattern(s) for concurrent monitoring of all frequency layers for MUSIM via MUSIM-GapConfig [2]. The UE can be configured with no more than three periodic MUSIM gap patterns and/or one aperiodic MUSIM gap pattern for MUSIM via MUSIM-GapConfig [2]. The MUSIM gap patterns specified in Table 9.1.10-1 are applicable only for MUSIM operation.
The UE is not required to perform cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network that is outside the MUSIM gaps.
[During the MUSIM gaps the UE:
-	is not required to conduct reception/transmission from/to the corresponding NR serving cells.]	
UE supporting MUSIM capability shall support the MUSIM gap patterns listed in Table 9.1.10-1 based on UE’s capability specified in TS38.306[14] and the applicability specified in Table 9.1.10-2. 
UE determines MUSIM gap timing based on gap offset configuration from serving cell provided by higher layer signalling as specified in TS 38.331 [2].
Table 9.1.10-1: MUSIM Gap Pattern Configurations
	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	10
	80

	13
	20
	160

	14
	6
	320

	15
	6
	640

	16
	6
	1280

	17
	6
	2560

	18
	10
	320

	19
	10
	640

	20
	10
	1280

	21
	10
	2560

	22
	[bookmark: _Hlk91175055]20
	320

	23
	20
	640

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120

	27
	10
	NA

	28
	20
	NA

	Note 1: Measurement gap pattern #27, #28 are the aperiodic gap pattern without MGRP.



Table 9.1.10-2: Applicability for MUSIM Gap Pattern Configurations supported by the UE with NR standalone operation (with single carrier, NR CA configuration)
	MUSIM gap pattern configuration
	Serving cell 
	Gap Purpose
	Applicable MUSIM Gap Pattern Id

	Per-UE 
	FR1, FR2, or
	MUSIM Note1 

	0-13, 14-26, 27, 28 

	MUSIM gap
	FR1 + FR2
	
	

	
	
	
	

	NOTE 1: 	Inclusion of MUSIM procedures for per-UE MUSIM gaps only in NR single carrier, NR CA mode: MUSIM purpose which includes cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network.


…
9.1.10.4	Collisions between different MUSIM gaps
MUSIM gap occasions are considered colliding if at least one of the following conditions is met:
-	the MUSIM gap occasions are fully overlapping in time domain or 
-	the MUSIM gap occasions partially overlapping in time domain, or
-	the distance between the two MUSIM gap occasions is equal to or smaller than 4ms.
The distance between two MUSIM gap occasions is defined as the time difference between the ending point of the first occasion and the starting point of the second occasion, where the first MUSIM gap occasion occurs earlier in time than the second MUSIM gap occasion.
An aperiodic MUSIM gap, when configured, is unconditionally kept in case of collisions with other gaps. All gaps including MUSIM gaps and measurement gaps. An aperiodic MUSIM gap cannot be configured with priority by the the network.
The distance between two MUSIM gap occasions is defined as the time difference between the ending point of the first occasion and the starting point of the second occasion, where the first MUSIM gap occasion occurs earlier in time than the second MUSIM gap occasion.
When “keep solution” in 9.1.10.3 is not used, collisions between periodic MUSIM gap occasions are resolved based on the assigned MUSIM gap priorities, with aperiodic MUSIM gap being assumed with higher priority than any periodic MUSIM gap. Collisions are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority. For each collision, the occasion of the MUSIM gap with highest priority shall be kept and the occasion of the MUSIM gap with lower priority shall be dropped.
The UE shall be able to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI in the corresponding NR serving cells in the slots that are not interrupted according to requirements in clause 9.1.10.6.
[bookmark: _Hlk164316377]9.1.10.5	Collisions between MUSIM gaps and measurement gaps
MUSIM gap and measurement gap occasions are considered colliding if at least one of the following conditions is met:
-	the MUSIM gap and measurement gap occasions are fully or partially overlapping in time domain, or
-	the distance between any two occasions is equal to or smaller than 4ms.
The distance between two gap occasions is defined as the time difference between the ending point of the first occasion and the starting point of the second occasion, where the first gap occasion occurs earlier in time than the second gap occasion. The gap occasion can be either a MUSIM gap occasion or a measurement gap occasion.
Collisions between MUSIM gaps and measurement gaps configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17 with assigned priority are handled based on their assigned priorities, with aperiodic MUSIM gap being assumed with higher priority than any measurement gap. Collisions are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority. The requirements apply provided that the collided MUSIM gaps and measurement gaps are configured with different priorities.
    - When “keep solution” in 9.1.10.3 is not used, For for each collision, the occasion of the MUSIM gap or measurement gap with highest priority shall be kept and the occasion of the MUSIM gap or measurement gap with lower priority shall be dropped. Any collisions between MUSIM gaps shall be addressed as specified in clause 9.1.10.3 and 9.1.10.4. 
    - When “keep solution” in 9.1.10.3 is configuredused, for each collision, the occasion of the MUSIM gap or measurement gap with highest priority shall be kept and the occasion of the measurement gap with lower priority shall be dropped. Any collisions between MUSIM gaps shall be addressed as specified in clause 9.1.10.3, and keep solution is used for the remaining collided and non-dropped MUSIM gaps, after resolving the collisions between measurement gaps and MUSIM gaps based on their priorities. 
Collisions between MUSIM gaps and measurement gaps gap(s) configured via GapConfig or configured via GapConfig-r17 without assigned priority are handled based on MGRP of the colliding gaps, with aperiodic MUSIM gap being assumed with longer MGRP than any measurement gap or periodic MUSIM gap. Collisions are resolved sequentially in order of decreasing MGRP, starting with the gap that has the longest MGRP. No requirements are applied if collisions between MUSIM gaps and measurement gaps gap(s) configured via GapConfig or configured via GapConfig-r17 without assigned priority have the same MGRP.
    - When “keep solution” in 9.1.10.3 is not used, For for each collision, the occasion of the MUSIM gap or measurement gap with longer MGRP among the colliding occasions shall be kept and the occasion of the MUSIM gap or measurement gap with shorter MGRP rest shall be dropped. If the colliding MUSIM gap and measurement gap have the same MGRP, the requirements in clause 9 shall not apply. Any collisions between MUSIM gaps shall be addressed as specified in clause 9.1.10.3 and 9.1.10.4. 
    - When “keep solution” in 9.1.10.3 is not used, for each collision, the occasion of the MUSIM gap or measurement gap with longer MGRP shall be kept and the occasion of the measurement gap with shorter MGRP shall be dropped. If the colliding MUSIM gap and measurement gap have the same MGRP, the requirements in clause 9 shall not apply. Any collisions between MUSIM gaps shall be addressed as specified in clause 9.1.10.3, and keep solution is used for the remaining collided and non-dropped MUSIM gaps, after resolving the collisions between measurement gaps and MUSIM gaps based on their MGRP. 

The UE shall be able to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI in the corresponding NR serving cells in the slots that are not interrupted according to requirements in clause 9.1.10.6.
9.1.10.6	Measurement gap related requirements of MUSIM gaps
A slot is considered as interrupted if it is interrupted by an occasion of any of the configured MUSIM gaps following the MUSIM gap interruption requirements in clause 9.1.10.x, except for a dropped MUSIM gap occasion.

<End of Change #2>

