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Introduction
RRM core requirements for MUSIM gaps are completed in RAN4#109, and the outcomes are captured in [1]. Based on [1] and the agreed Big CR, following issues need to be further discussed.
· Mandatory MUSIM gap pattern
· Collision with union of MUSIM gap and MG
· Capturing collision handling rule 
In this paper we will provide our views on remaining issues in RRM requirements for MUSIM.
Discussion
Mandatory MUSIM gap pattern
	Issue 1-1-1: Mandatory MUSIM gap patterns
· Proposals 
· P1: No need to discuss further whether to introduce mandatory MUSIM gap patterns (Apple oppo Huawei MTK QC)
· P2: RAN4 to define the mandatory MUSIM gap patterns (CMCC Ericsson Nokia Charter Communications)
· P2-1: The UE which supports MUSIM feature shall support MUSIM gap patterns with MGL = 6ms, MGRP = 640ms or 1280ms. (Ericsson)
· P2-2: As minimum the UE shall support MUSIM gap 6ms MGL and 160ms MGRP (Nokia)
· P3: Compromise one, for UE support MUSIM feature, at least one gap pattern among MUSIM gap pattern 16, 17, 20, 21, 24, 25, 26 shall be supported (vivo)
	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	16
	6
	1280

	17
	6
	2560

	20
	10
	1280

	21
	10
	2560

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120



No consensus to introduce mandatory MUSIM gaps 


The issue has been discussed in Rel-17, and there was no consensus. Our view is still that no need to define mandatory MUSIM gap patterns. Gap pattern to use for MUSIM is up to UE to request which is further depending on NW B configuration, and it is not the case that all NW B operations can be done with a single MUSIM gap pattern. In addition, and RAN2 has agreed that NW cannot configure a different gap pattern than what UE requests, so we do not see the need to define mandatory gap patterns for MUSIM.
Proposal 1: No need to discuss further whether to introduce mandatory MUSIM gap patterns.
Collision with union of MUSIM gap and MG
For L3 measurement outside MG, Kp is defined to account for the collision between SMTC or CSI-RS with MG or MUSIM gap. For example, below is a copy of Kp definition for SSB based intra-frequency outside MG in 9.2.5.1. One remaining issue is what happens when SMTC is fully overlapping with union of MUSIM gap and MG, resulting in Navailable = 0.
	Kp is the scaling factor for an SSB frequency layer to be measured without GAP. Kp = Ntotal / Navailable, where Navailable and Ntotal are calculated as follows:
-	For a window W of duration max(SMTC period,  xRP_max), where xRP_max is the maximum xRP across all configured per-UE measurement GAPs, periodic MUSIM gaps, and/or per-FR measurement GAPs within the same FR as the SSB frequency layer, and starting from the beginning of any SMTC occasion:
-	Ntotal is the total number of SMTC occasions within the window, including those overlapped with GAP and MUSIM gap occasions within the window, and
-	Navailable is the number of SMTC occasions that are not overlapped with any non-dropped GAP or non-dropped MUSIM gap occasions within the window W, after accounting for measurement GAP and MUSIM gap collisions by applying the collision rules for GAP and MUSIM gap in section 9.1.8.3 and 9.1.10.6, respectively.
	Kp = 1 when Navailable = 0.
-	xRP = MGRP when configured GAP is activated Pre-MG or MG, and xRP = VIRP when configured GAP is NCSG.
	Requirements in this clause do not apply when Navailable = 0 due to fully overlapping between SMTC occasions and MUSIM gap occasions within the window W.
Editor Note: FSS for the case when Navailable = 0 due to fully overlapping between SMTC occasions and the union of MUSIM gap and measurement gap occasions within the window W.


In R17 con-MG, similar scenario is discussed where SMTC is fully overlapping with union of con-MGs, and the agreement is that UE shall measure the MO in the associated MG. It is straightforward to follow the same principle when SMTC is fully overlapping with union of MUSIM gap and MG, i.e. the MO should be measured in the associated MG. 
It is noted that following the new structure of spec, the requirements for such a scenario should be defined in 9.2.6 rather than 9.2.5, and the applicability should be defined in 9.2.1.
Proposal 2: The MO that can be measured without MG should be measured in the associated MG if the SMTC is fully overlapping with union of MUSIM gap and MG.
Capturing collision handling rule 
In RAN4#108-bis, RAN4 agreed on collision handling for more than 2 gaps with mix of MUSIM gaps and MGs, when either keep or priority based solution is used for MUSIM gaps.
	Issue 2-3-1-1 When number of colliding gaps is more than two with mix of MUSIM gaps and MGs, when priority based solution is used for handling MUSIM gap collision
Agreement: 
Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority.

Issue 2-3-1-2 When number of colliding gaps is more than two with mix of MUSIM gaps and MGs, when “keep solution” is used to handling MUSIM gap collision
Agreement:
Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority. “Keep solution” is used for the remaining non-dropped MUSIM gaps. 
Further discuss the wording when drafting the CR.


Based on the agreement, in RAN4#109 the Big CR is agreed with the following wording.
	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 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.
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. 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 among the colliding occasions shall be kept and the rest shall be dropped.
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. 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 or measurement gap with highest priority among the colliding occasions shall be kept and the rest shall be dropped. Any collisions between MUSIM gaps shall be addressed as specified in clause 9.1.10.3 and 9.1.10.4.
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. Collisions are resolved sequentially in order of decreasing MGRP, starting with the gap that has the longest MGRP. For each collision, the occasion of the MUSIM gap or measurement gap with longer MGRP among the colliding occasions shall be kept and the 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.


However, the requirements for handling collision between different MUSIM gaps and between MUSIM gaps and MGs are specified in separate clauses. It does not fully reflect the RAN4 agreements. For example, when a MUSIM gap collides with both another MUSIM gap and a MG, it is unclear which requirements apply first. For another example, it is unclear what happens to a MG occasion which is colliding with an aperiodic MUSIM gap occasion. We suggest to merge the requirements for handling collision between different MUSIM gaps and between MUSIM gaps and MGs. The text proposal is provided in a companion draft CR.
Proposal 3: Merge the requirements for handling collision between different MUSIM gaps and between MUSIM gaps and MGs.
Conclusions
In this paper we provided our views on remaining issues in RRM requirements for MUSIM.
Proposal 1: No need to discuss further whether to introduce mandatory MUSIM gap patterns.
Proposal 2: The MO that can be measured without MG should be measured in the associated MG if the SMTC is fully overlapping with union of MUSIM gap and MG.
Proposal 3: Merge the requirements for handling collision between different MUSIM gaps and between MUSIM gaps and MGs.
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