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Introduction
At RAN 95 meeting the revised WI “Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR” [1] was approved. The objectives are: 

1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].

2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
The RAN4 part has been discussed for a few meeting and agreements can be found at [2], [3] and [4],[5]. In this contribution we provide our further considerations on network A requirements for this WI.
Discussion
Regarding network A requirements, the following issues has been discussed at previous RAN4 meeting [5]:
Issue 3-1-1: Principle on layer 1 and layer 3 measurement requirements after gap collision handling
· Proposals
· P1: 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 (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 = Ntotal /Navailable for network A requirements when MUSIM gaps are configured. (CMCC xiaomi vivo ZTE oppo Huawei Ericsson Qualcomm MTK Nokia)
· P3: Since principle used in Rel-17 concurrent gaps WI on layer 1 and layer 3 measurement requirements is derived after gap collision handling, it can be reused for even the gap handling solution within MUSIM gap is not fully determined, no need to postpone the discussion. (vivo)
· P4: RAN4 to postpone the detail NW-A’s requirement discussion until RAN4 achieves the consensus on MUSIM gaps’ priority. (Ericsson)
Recommended WF
Continue discussion

Regarding P4, the argument is although the framework of P2 could be used however it is better to have the decision after the solution for gap collision handling is clear. To our understanding the “counting” principle used by Rel-17 concurrent WI is to calculate the ratio of meaningful occasions before gap collision handling and after gap collision handling, hence the methodology is independent from any particular the gap handling solution. In addition it was agreed that priority rule based solutions will be used for the gap collision handing between Type-2 MG and MUSIM gaps, hence the framework can be determined even the gap handling solution within MUSIM gap is not fully determined. 
Using intra-frequency measurement without gap for L3 measurement requirements when concurrent gaps are configured as an example (same principles are used for L1 measurement) [6], the scaling factor depends on the ratio between the total available L3 occasions within W and the available measurement occasions after collision handing between L3 and concurrent gaps, i.e., the radio depends on the number of occasions before and after gap collision handling. Hence the “ratio” principle can be directly reused no matter which gap collision handling solution will be used in the end. 
-----------------------------------------------------------------------------------------------------------------------------------------------
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 9.1.2B.3.
	Kp = 1 when Navailable = 0.
 -----------------------------------------------------------------------------------------------------------------------------------------------
Proposal 1: For the issue 3-1-1, principle on layer 1 and layer 3 measurement requirements after gap collision handling, the “counting” principle used for Rel-17 concurrent gaps WI can be reused for layer 1 and layer 3 measurement of NW A even the gap handling solution within MUSIM gap is not fully determined.
Proposal 2: For the issue 3-1-1, support P2. 

Issue 3-1-2: On parameters for L1/L3 measurement requirements
· Proposals
· P1: (CMCC): 
· For L3 measurement, Navailable need to be updated to cover MUSIM gaps 
· For L1 measurement, Noutside_MG and Navailable need to be updated to cover MUSIM gaps
· P2: The following parameters need to be updated to account for collisions with MUSIM gaps (Qualcomm MTK): 
· Kp for intra-frequency and inter-frequency measurements without gaps (Xiaomi)
· Kgap for intra-frequency and inter-frequency measurements with gaps (Xiaomi)
· 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 (xiaomi)
· P3: Suggest the following update on parameters for L1/L3 measurement requirements (vivo ZTE)
· For SSB based or CSI-RS based RLM, BFD and CBD, scaling factor P can be reused without any update, the definition of Ntotal, Noutside_MG and Navailable need updated.
· For intra-frequency and inter-frequency measurements without gaps, scaling factor Kp can be reused and the definition of Ntotal and Navailable will be updated. 
· For intra-frequency and inter-frequency measurements with gaps, scaling factor Kgap can be reused and the definition of Ntotal and Navailable will be updated. 
· For inter-RAT E-UTRAN TDD/FDD measurement, scaling factor Kgap_EUTRA can be reused and the definition of Ntotal and Navailable will be updated. 
· For L1-RSRP/L1-SINR measurement, scaling factor P can be reused and the definition of Ntotal, Noutside_MG and Navailable will be updated. 
· For NR measurement for positioning, scaling factor  can be reused and the definition of Ntotal and Navailable will be updated.
· For CSI-RS based L3 measurements, scaling factor Kp_CSI-RS can be reused and the definition of Ntotal and Navailable will be updated.
· P4: (Huawei)
· For L3 measurement outside MG, Kp in the requirements is updated 
· 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 L3 and positioning measurement with MG, existing requirements can be re-used.
· 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
· P5: Clarification for L3 measurement without gap, SMTC should not be fully overlapping with MUSIM gap (oppo)
Recommended WF
Depends on outcome of issue 3-1-1

Regarding issue 3-1-2 “On parameters for L1/L3 measurement requirements”, basically different proposals are quite similar on the understanding on how to define L1/L3 performance requirements except for different wording and scenario covered by each proposal. On the following we provide a comprehensive list on areas where parameters need be updated. 
For SSB based or CSI-RS based RLM, BFD and CBD, since RLM, BFD and CBD resources are only measured outside any MG, the P scaling factor can be directly reuse without any update since it is defined as Ntotal / Noutside_MG in FR1 or Ntotal / Navailable in FR2 with Navailable > 0. The definition of The definition of Ntotal, Noutside_MG and Navailable need updated to account for the impact of MUSIM gaps. 
For intra-frequency and inter-frequency measurements without gaps, scaling factor Kp can be reused and the definition of Ntotal and Navailable will be updated. 
For intra-frequency and inter-frequency measurements with gaps, scaling factor Kgap can be reused and the definition of Ntotal and Navailable will be updated. 
For inter-RAT E-UTRAN TDD/FDD measurement, scaling factor Kgap_EUTRA can be reused and the definition of Ntotal and Navailable will be updated. 
For L1-RSRP/L1-SINR measurement, scaling factor P can be reused and the definition of Ntotal, Noutside_MG and Navailable will be updated. 
For NR measurement for positioning, scaling factor  can be reused and the definition of Ntotal and Navailable will be updated.
For CSI-RS based L3 measurements, scaling factor Kp_CSI-RS can be reused and the definition of Ntotal and Navailable will be updated.
In addition, to our understanding P1 to P4 are based on the same fundamental understanding and almost same. The detailed discussion can be addressed during the CR draft stage.  
Proposal 3: On parameters for L1/L3 measurement requirements, suggest the following update on parameters:
For SSB based or CSI-RS based RLM, BFD and CBD, scaling factor P can be reused without any update, the definition of Ntotal, Noutside_MG and Navailable need updated.
For intra-frequency and inter-frequency measurements without gaps, scaling factor Kp can be reused and the definition of Ntotal and Navailable will be updated. 
For intra-frequency and inter-frequency measurements with gaps, scaling factor Kgap can be reused and the definition of Ntotal and Navailable will be updated. 
For inter-RAT E-UTRAN TDD/FDD measurement, scaling factor Kgap_EUTRA can be reused and the definition of Ntotal and Navailable will be updated. 
For L1-RSRP/L1-SINR measurement, scaling factor P can be reused and the definition of Ntotal, Noutside_MG and Navailable will be updated. 
For NR measurement for positioning, scaling factor  can be reused and the definition of Ntotal and Navailable will be updated.
For CSI-RS based L3 measurements, scaling factor Kp_CSI-RS can be reused and the definition of Ntotal and Navailable will be updated.

Issue 3-1-3: On the time window W for aperiodic gap
· Proposals
· P1: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer. (vivo ZTE oppo Huawei)
· P2: 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)
· P2-1: If P2 is used, the new window length proposed by P3 will only apply during the window where aperiodic gap locates. (vivo)
Recommended WF
Continue discussion
Considering the window W for aperiodic gap, since the aperiodic gap will only appear once instead of appearing regularly like periodic gap, it should be made clear that the new window length proposed by P2 will only be used during the window where aperiodic gap locates. A new term like W1 should be defined to differentiate this new window length definition from the legacy window length definition. Otherwise P1 should be used. 
Proposal 4: If P2 is used, the new window length proposed by P2 will only apply during the window where aperiodic gap locates. A new term like W1 should be defined to differentiate this new window length definition from the legacy window length definition. P1 is preferred.
Conclusion
In this contribution, we provide our considerations on network A requirements of RRM requirements for R17 MUSIM gaps and have the following observations and proposals:
Proposal 1: For the issue 3-1-1, principle on layer 1 and layer 3 measurement requirements after gap collision handling, the “counting” principle used for Rel-17 concurrent gaps WI can be reused for layer 1 and layer 3 measurement of NW A even the gap handling solution within MUSIM gap is not fully determined.
Proposal 2: For the issue 3-1-1, support P2. 
Proposal 3: On parameters for L1/L3 measurement requirements, suggest the following update on parameters:
For SSB based or CSI-RS based RLM, BFD and CBD, scaling factor P can be reused without any update, the definition of Ntotal, Noutside_MG and Navailable need updated.
For intra-frequency and inter-frequency measurements without gaps, scaling factor Kp can be reused and the definition of Ntotal and Navailable will be updated. 
For intra-frequency and inter-frequency measurements with gaps, scaling factor Kgap can be reused and the definition of Ntotal and Navailable will be updated. 
For inter-RAT E-UTRAN TDD/FDD measurement, scaling factor Kgap_EUTRA can be reused and the definition of Ntotal and Navailable will be updated. 
For L1-RSRP/L1-SINR measurement, scaling factor P can be reused and the definition of Ntotal, Noutside_MG and Navailable will be updated. 
For NR measurement for positioning, scaling factor  can be reused and the definition of Ntotal and Navailable will be updated.
For CSI-RS based L3 measurements, scaling factor Kp_CSI-RS can be reused and the definition of Ntotal and Navailable will be updated.
Proposal 4: If P2 is used, the new window length proposed by P2 will only apply during the window where aperiodic gap locates. A new term like W1 should be defined to differentiate this new window length definition from the legacy window length definition. P1 is preferred.
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