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1. Introduction
In NR Rel-17 specification, RAN4 has introduced gap patterns particularly for MUSIM purpose. However, their corresponding RRM requirements were not specified. The absence of RRM requirements in the current MUSIM implementations may create unpredictable performance for both Network A and Network B on SIM A and SIM B, respectively. In the last meeting, RAN4 has discussed the RRM requirements for MUSIM and the open issues are captured in the WF [1]. In this paper, NW A requirements for MUSIM are further discussed.

2. Discussion
When UE implementation supports MUSIM capability, in which SIM A would be on NW A and SIM B would be on NW B, UE can request MUSIM gaps from NW A to monitor NW B activities (paging, measurements, SI reading, etc.). Figure 1 shows MUSIM procedures when the UE is in RRC_CONNECTED state on NW A and in RRC_IDLE/_INACTIVE state on NW B.
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[bookmark: _Ref110405902]Figure 1: MUSIM procedures.



[bookmark: _Hlk118214266]Based on the current signalling framework, UE can request from NW A appropriate MUSIM gap patterns (as defined in Table 9.1.10-1 of 38.133 [2]), where the UE shall provide assistance-information (e.g., offset, MGL and MGRP) to NW A based on the configuration of NW B. Then NW A may comply with the UE request and provide the required configurations for MUSIM gaps.
The configured MUSIM gaps may collide with L3/L1 measurements in NW A (where the UE is in RRC_CONNECTED state on NW A). This collision will impact the RRM requirements for NW A. As a result, new requirements are required to be introduced for L3 and L1 measurements in NW A.
The scaling factor Kp and Kgap for L3 measurements should be defined to consider MUSIM gaps impact, which can apply the same principle of concurrent measurements gaps, as follows:
For L3 measurements:
· 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.

Proposal 1: Considering MUSIM gap impact on L3 measurements, define Kp and Kgap as follows:
· 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.


In the same way, the scaling factor P for L1 measurements should be defined to consider MUSIM gaps impact (applying same principle for concurrent gaps), as follows:
P value for SSB resource to be measured is defined as
· 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.

Proposal 2: 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.



The issue on the window size W was also discussed for when aperiodic MUSIM gap is configured, as captured below from the WF [1]:
	Issue 1-5-2: On the time window W for aperiodic gap
· Proposals:
· Option 1: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer. 
· Option 2: Take aperiodic gap into account when determining the time window W by adding a time margin. 
· Option 2a: W for aperiodic gap can be defined as: 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 gap. 
Agreements: No. Postpone the discussion on this issue until when requirements are discussed 



For Issue 1-5-2, we still think Option 2 is a good start point to define W for aperiodic MUSIM gap. We also support Option 2a, where W can be the maximum periodicity among SMTC and all periodic gaps (including legacy MGs and periodic MUSIM gaps), plus a time margin M for the one-shot aperiodic MUSIM gap. We are also open to discuss other different views.
Proposal 3: W for aperiodic MUSIM gap can be defined as:
· 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.


Summary
In this contribution, the RRM requirements for NW A are discussed, where new requirements for L3/L1 measurements need to be defined to address the impact of MUSIM gaps. The following proposals were approached:
Proposal 1: Considering MUSIM gap impact on L3 measurements, define Kp and Kgap as follows:
· 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.
Proposal 2: 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.

Proposal 3: W for aperiodic MUSIM gap can be defined as:
· 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.
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