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1. Introduction
Network A requirements of R18 MUSIM have been widely discussed in previous RAN4 meetings. However, there are still some open issues. In this contribution, we provide our view on these issues.
2. Discussion
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 same principle of Rel-17 concurrent gaps WI 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. (Xiaomi, China Telecom, CMCC, Qualcomm, Ericsson, ZTE, vivo, oppo, Huawei, Nokia, MTK )
· P3: RAN4 to postpone the detail NW-A’s requirement discussion until RAN4 achieves the consensus on MUSIM gaps’ priority. RAN4 to further consider the L1/L3 measurement requirement when the configured MUSIM gaps have longer MGRP. (Ericsson)
Agreements:
· Reuse the same principle of Rel-17 concurrent gaps WI 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.

Issue 3-1-2: On parameters for L1/L3 measurement requirements
· Proposals
· P1-1: (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
· P1-2: (China Telecom, xiaomi): 
· For L3 measurement, Ntotal, Navailable, W need to be updated to cover MUSIM gaps 
· For L1 measurement, W, 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): 
· 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 
· P3: (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
· P4: For L3 measurement without gap, SMTC should not be fully overlapping with MUSIM gap (oppo)
· P5: (Qualcomm)
For intra-frequency and inter-frequency measurements without gaps in network A, modify the scaling factor Kp as follows:
· The duration of the window W is max(SMTC period,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and MUSIM gaps, if any, and/or per-FR measurement gaps within the same FR as the SSB frequency layer
· Ntotal is the total number of SMTC occasions within the window W, including those overlapped with measurement gap and MUSIM gap occasions
· Navailable is the number of SMTC occasions that are not overlapped with any non-dropped MG and MUSIM gap occasions within the window W, after accounting for measurement gap and MUSIM gap collisions
For inter-frequency and inter-frequency measurements with gaps in network A, modify the scaling factor Kgap as follows:
· The duration of the window W is max(SMTC period,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and MUSIM gaps, if any, and/or per-FR measurement gaps within the same FR as the SSB frequency layer
· Ntotal is the total number of SMTC occasions that are covered by instances of the associated measurement gap within the window W, including those overlapped with measurement gap and MUSIM gap occasions
· Navailable is the number of SMTC occasions that are covered by non-dropped instances of the associated MG within the window W, after accounting for measurement gap and MUSIM gap collisions
For inter-RAT measurements with gaps in network A, modify the scaling factor Kgap_EUTRA as follows:
· The duration of the window W is MGRP_max, where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and MUSIM gaps, if any, and/or per-FR measurement gaps within FR1
· Ntotal is the total number of associated measurement gap occasions within the window W, including those overlapped with other measurement gap and MUSIM gap occasions
· Navailable is the number of non-dropped associated measurement gap occasions within the window W, after accounting for measurement gap and MUSIM gap collisions
For CSI-RS L3 intra-frequency measurements without gaps modify the scaling factor Kp_CSI-RS as follows:
· The duration of the window W is max(CSI-RS period,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and MUSIM gaps, if any, and/or per-FR measurement gaps within the same FR as the CSI-RS frequency layer
· Ntotal is the total number of CSI-RS occasions within the window W, including those overlapped with measurement gap and MUSIM gap occasions
· Navailable is the number of CSI-RS occasions that are not overlapped with any non-dropped MG and MUSIM gap occasions within the window W, after accounting for measurement gap and MUSIM gap collisions
For CSI-RS L3 inter-frequency measurements with gaps modify the scaling factor Kp_CSI-RS as follows:
· The duration of the window W is max(CSI-RS period,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and MUSIM gaps, if any, and/or per-FR measurement gaps within the same FR as the CSI-RS frequency layer
· Ntotal is the total number of CSI-RS occasions that are covered by instances of the associated measurement gap within the window W, including those overlapped with measurement gap and MUSIM gap occasions
· Navailable is the number of CSI-RS occasions that are covered by non-dropped instances of the associated MG within the window W, after accounting for measurement gap and MUSIM gap collisions
For NR positioning measurements with gaps modify the scaling factor Kp,PRS,i as follows:
· The duration of the window W is max(,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and MUSIM gaps, if any, and/or per-FR measurement gaps within the same FR as the positioning frequency layer
· Ntotal is the total number of associated measurement gap occasions covering PRS occasions within the window W, including those overlapped with other measurement gap and MUSIM gap occasions
· Navailable is the number of non-dropped associated measurement gap occasions covering PRS occasions within the window W, after accounting for measurement gap and MUSIM gap collisions
Clarify the definition of CSSFintra for intra-frequency measurements so that dropped measurement gap occasions due to collisions with MUSIM gaps are not counted. 
Clarify the definition of CSSFinter for inter-frequency measurements so that dropped measurement gap occasions due to collisions with MUSIM gaps are not counted. 
Clarify the definition of CSSFinterRAT for intra-RAT measurements so that dropped measurement gap occasions due to collisions with MUSIM gaps are not counted. 
For L1-RSRP and L1-SINR measurements modify the scaling factor P as follows:
· The duration of the window W is max(,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and MUSIM gaps, if any, and/or per-FR measurement gaps within the same FR as the serving cell
· Ntotal is the total number of SSB resource occasions within the window W, including those overlapped with measurement gap and MUSIM gap occasions
· Noutside_MG is the total number of SSB resource occasions that do not overlap with measurement gap occasions, MUSIM gap occasions nor SMTC occasions within the window W
· Navailable is the number of SSB resource occasions that are not overlapped with any non-dropped MG and MUSIM gap occasions within the window W, after accounting for measurement gap and MUSIM gap collisions
· P6: (MTK)
[bookmark: _Hlk143168923]Modify Kp and Kgap for L3 measurements with MUSIM gap configuration as follows:
· [bookmark: _Hlk143168952][bookmark: _Hlk143168872]Kp for intra/inter-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/or 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.
· [bookmark: _Hlk143168990]Kgap for intra/inter-frequency measurements (with gap): 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/or 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.
Modify P scaling factor for L1 measurements with MUSIM gap configuration as follows:
· 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.
Recommendations: discuss directly in CRs.
As it was agreed in RAN4#108 that RAN4 will reuse the same principle of Rel-17 concurrent gaps WI 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. As mentioned by several options, similar definition of Ntotal and Navailable introduced in concurrent gaps design can be reused with some modification to accommodate the spirit of MUSIM gaps. 
Let’s start from window Kp. We think existing definition can still be reused, i.e. Kp = Ntotal / Navailable.
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, including configured periodic MUSIM gap, and starting from the beginning of any SMTC occasion.
We believe definition of Ntotal and Navailable can be reused since MUSIM gap is also considered as measurement gap, i.e. Ntotal is the total number of SMTC occasions within the window, including those overlapped with measurement gap occasions within the window. 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.
[bookmark: _Ref146204640]Proposal 1: impact of MUSIM gap on network A requirements:
· Update definition of W: 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, including configured periodic MUSIM gap, and starting from the beginning of any SMTC occasion.
· Existing definition of Ntotal and Navailable can be reused.
· For intra-frequency and inter-frequency measurement without gap
· Existing definition of Kp can still be reused, i.e. Kp = Ntotal / Navailable
· For intra-frequency and inter-frequency measurement with gap 
· Existing definition of Kgap can be reused except the condition when Kgap = 1 needs to be updated: 
· Kgap = 1 when the UE is:
· not configured with concurrent measurement gaps or not supporting [concurrent measurement gaps], and
· not configured with MUSIM gaps or not supporting [MUSIM gaps].


3. Conclusion
In this contribution, we provide discussion on network A requirements of R18 MUSIM. After discussion, the following conclusions are provided:
Proposal 1: impact of MUSIM gap on network A requirements:
· Update definition of W: 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, including configured periodic MUSIM gap, and starting from the beginning of any SMTC occasion.
· Existing definition of Ntotal and Navailable can be reused.
· For intra-frequency and inter-frequency measurement without gap
· Existing definition of Kp can still be reused, i.e. Kp = Ntotal / Navailable
· For intra-frequency and inter-frequency measurement with gap 
· Existing definition of Kgap can be reused except the condition when Kgap = 1 needs to be updated: 
· Kgap = 1 when the UE is:
· not configured with concurrent measurement gaps or not supporting [concurrent measurement gaps], and
· not configured with MUSIM gaps or not supporting [MUSIM gaps].
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