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1. Introduction
On R18 MUSIM - network A requirements was widely discussed in the last RAN4 meeting with latest agreements captured in [1]. According to [1], there are still quite many open issues. In this contribution, we continue discussion on the open issues.
2. Discussion
The first issue is about principle on layer 1 and layer 3 measurement requirements after gap collision handling:
	Issue 3-1-1: Principle on layer 1 and layer 3 measurement requirements after gap collision handling
· Proposals
· P1: Frameworks of gap cancellation in concurrent gaps design and LBT failure in NR-U design can be used as starting point when discussing NW A requirement impact. (Apple)
· P2: Reuse the principle used in Rel-17 concurrent gaps WI as the baseline to define network A L1/L3 measurement requirements when MUSIM gaps are configured, i.e., introduce a scaling factor like Kx = Navailable / Ntotal for network A requirements when MUSIM gaps are configured. (xiaomi vivo oppo Huawei Ericsson)
· P3: For L3 measurement without gap, the legacy Kp and CSSF for concurrent gaps can be reused except the case when SMTC is fully overlapping with MUSIM gap. (oppo)
· P4: Postpone the detail NW-A’s requirement discussion to phase 2 and recheck the status after RAN #99 meeting (Ericsson)
· P5: Existing UE requirements applicable for Network A shall apply when UE is allocated MUSIM gaps (Nokia)
· WF
· Suggest the following options to be used in future discussion:
· Option 1: Frameworks of gap cancellation in concurrent gaps design and LBT failure in NR-U design can be used as starting point when discussing NW A requirement impact. 
· Option 2: Reuse the principle used in Rel-17 concurrent gaps WI as the baseline to define network A L1/L3 measurement requirements when MUSIM gaps are configured, i.e., introduce a scaling factor like Kx = Navailable / Ntotal for network A requirements when MUSIM gaps are configured
· Option 3:  Existing UE requirements applicable for Network A shall apply when UE is allocated MUSIM gaps


Technically both option 1 and 2 in the recommended WF can address the collision between MUSIM gap and L1/L3 measurement occasion. Option 1 is based on NR-U design while option 2 is based on concurrent gaps design. We prefer option 1 since option 2 may result in unnecessary additional measurement delay. Option 2 works well in concurrent gaps because MGRP of concurrent gap is relatively short compared to measurement period. However, MGRP of MUSIM gap can be up to 5120ms, which is much longer than L1/L3 measurement period typically. Reusing concurrent gaps approach here may become inefficient. For example, if the paging cycle is 2.56s and there is MUSIM with 2.56s MGRP, which is overlapped with SMTC for L3 measurement. Assuming SMTC sampling interval is 40ms, then Kx= Navailable / Ntotal = 63/64. 
When UE supports concurrentMeasGap-r17 and is configured with concurrent measurement gaps,
	Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps. Kp = Ntotal / Navailable, where Navailable and Ntotal are calculated as follows:
-	For a window W of duration max(SMTC period,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gap and/or per-FR measurement gap 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 measurement gap occasions within the window, and
-	Navailable is the number of SMTC occasions that are not overlapped with any non-dropped MG occasion within the window W, after accounting for measurement gap collisions by applying the measurement gap collision rule in section 9.1.8.3.

Measurement period would be ceil( 5 x Kp) x SMTC period = ceil(5.08) x 40 = 6 x 40. As can be observed, during a window W of 2560ms, the measurement period is 6 x 40. However, this is unnecessary since most of the time there is no collision between MUSIM gap and SMTC. Thus, the measurement period could be 5 x 40 most of the time during W and only one measurement period needs to be extended by one SMTC.
Therefore, NR-U framework is preferred, i.e. counting unavailable L3/L1 occasion due to MUSIM gaps. Besides, it can also address the collision due to aperiodic MUSIM gap.
[bookmark: _Ref127520143]Observation 1: when long MGRP of MUSIM gap is configured, reusing concurrent gaps design (Kx = Navailable / Ntotal) would result in unnecessary long L3/L1 measurement period.
[bookmark: _Ref127520145]Observation 2: LBT failure model in NR-U requirement design can also address collision between MUSIM gap and L3/L1 measurement occasion without above problem. Besides, it can better address aperiodic MUSIM gap. 
[bookmark: _Ref127520150]Proposal 1: Frameworks of LBT failure in NR-U design can be used as starting point when discussing NW A L3/L1 requirement impact due to MUSIM gaps.

Next two issues are about parameters for L1/L3 measurement requirements and aperiodic gap:
	Issue 3-1-2: On parameters for L1/L3 measurement requirements
· Proposals
· P1: The following parameters need to be updated to account for collisions with MUSIM gaps in stage 1 (xiaomi): 
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· P scaling factor for L1-RSRP and L1-SINR measurements
· P scaling factor for RLM and BFD
· P2: For L3 measurement outside MG, Kp in the requirements is updated (Huawei)
· Navailable is the number of SMTC occasions that are not overlapped with any non-dropped MG occasion or non-dropped MUSIM gap occasion within the window W.
 For L1 measurement outside MG, Navailable, Noutside_MG in the requirements are updated 
· Noutside_MG is the number of SSB resource occasions that are not overlapped with any MG nor MUSIM gap within the window W
· Navailable is the number of SSB resource occasions that are not overlapped with any MG, MUSIM gap nor any SMTC occasion within the window W
For L3 and positioning measurement with MG, existing requirements can be re-used.
· P3: Considering MUSIM gap impact on L3 measurements, define Kp and Kgap as follows (MTK)
· Intra-frequency measurements (without gap):
· Kp = Ntotal / Navailable, where
· Ntotal is the total number of SMTC occasions within the window W, including those overlapped with MGs and MUSIM gaps within the window.
· Navailable is the number of SMTC occasions that are not overlapped with any non-dropped MG occasion or non-dropped MUSIM gap occasion within the window W.
· W is the largest periodicity among MGs, MUSIM gaps and SMTC.
· Inter-frequency measurements:
· Kgap = Ntotal / Navailable, where
· Ntotal is the total number of SMTC occasions that are covered by instances of the associated MG within the window W, including those overlapped with other MGs and MUSIM gaps within the window.
· Navailable is the number of SMTC occasions that are covered by instances of the non-dropped associated MG within the window W.
· W is the largest periodicity among MGs, MUSIM gaps and SMTC.
Considering MUSIM gap impact on L1 measurements, define P as follows:
· Ntotal / Noutside_MG in FR1
· Psharing factor * Ntotal / Noutside_MG in FR2 with Navailable = 0
· Ntotal / Navailable in FR2 with Navailable > 0
Where,
· Ntotal is the total number of SSB resource occasions within the window W, including those overlapped with MGs, MUSIM gaps or SMTC occasions within the window, and
· Noutside_MG is the number of SSB resource occasions that are not overlapped with any MG nor MUSIM gap within the window W
· Navailable is the number of SSB resource occasions that are not overlapped with any MG, MUSIM gap nor any SMTC occasion within the window W
· W is the largest periodicity among MGs, MUSIM gaps and SSB periodicity.
· P4: The following parameters need to be updated to account for collisions with MUSIM gaps (Qualcomm)
· Kp for intra-frequency and inter-frequency measurements without gaps
· Kgap for intra-frequency and inter-frequency measurements with gaps
· Kgap_EUTRA for inter-RAT measurements
· Kp_CSI-RS for CSI-RS L3 measurements
· Kp,PRS,i for NR positioning measurements
· CSSFintra for intra-frequency measurements
· CSSFinter for intra-frequency measurements
· CSSFinterRAT for intra-RAT measurements
· P scaling factor for L1-RSRP and L1-SINR measurements
· 
· WF
· Continue discussion at next meeting
Issue 3-1-3: On the time window W for aperiodic gap
· Proposals
· P1: Window length W for aperiodic gap should be discussed providing the principle of Rel-17 concurrent WI is reused for the L1/L3 measurement requirement specification when MUSIM gaps are configured. (vivo)
· P2: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer. (Huawei)
· P3: max(SMTC period, MGRP_max)+[M], where MGRP_max is the largest periodicity among all the periodic gaps and [M] is a time margin for the one-shot aperiodic MUSIM gap. (MTK)
· WF
· Continue discussion at next meeting


Note that all solutions on the table are based on concurrent gaps design. As elaborated in P1, we believe NR-U design is more suitable here. If P1 is agreeable, the impact of MUSIM gap can be discussed based on existing NR-U sections.

3. Conclusion
In this contribution, we provide further discussion on R18 MUSIM - network A requirements. After discussion, the following conclusions are provided: 
Observation 1: when long MGRP of MUSIM gap is configured, reusing concurrent gaps design (Kx = Navailable / Ntotal) would result in unnecessary long L3/L1 measurement period.
Observation 2: LBT failure model in NR-U requirement design can also address collision between MUSIM gap and L3/L1 measurement occasion without above problem. Besides, it can better address aperiodic MUSIM gap.
Proposal 1: Frameworks of LBT failure in NR-U design can be used as starting point when discussing NW A L3/L1 requirement impact due to MUSIM gaps.
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