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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. 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
Based on the current signaling framework, UE can request from NW A up to four MUSIM gaps (three periodic and one aperiodic as defined in Table 9.1.10-1 of 38.133 [2]) to monitor NW B activities. 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 while the UE is in RRC_CONNECTED state in 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.
For example, 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:
· 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 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.
· 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 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 definition of the parameters Kgap_EUTRA , Kp_CSI-RS , Kp_PRS , CSSF (for Intra, Inter and inter-RAT) and P scaling factor for L1 measurements can be updated to account the impact of MUSIM gaps. In the previous meetings we have already proposed the new definitions for Kp , Kgap and P; however, we think the exact wording can be discussed directly in the CRs. Therefore, for sake of progressing in this meeting, we need at least to agree on what parameters to update in the specs.
Proposal 1: RAN4 has to agree on what parameters need to be updated first, then the exact wording can be discussed in the CR implementation phase.
Proposal 2: Update the definition of the following L3/L1 parameters to account the impact of MUSIM gaps:
· Kp for intra/inter-frequency measurements (without gap)
· Kgap for intra/inter-frequency measurements (with gap)
· Kgap_EUTRA Kgap_EUTRA , Kp_CSI-RS and Kp_PRS 
· CSSF for intra/inter and inter-RAT measurements
· P scaling factor for L1 measurements
Regarding the principle of L1/L3 measurement requirements after gap collision handling (as shown below in Issue 3-1-1), the same principle used in Rel-17 concurrent gaps can be reused as the baseline to define network A L1/L3 measurement requirements when MUSIM gaps are configured.
	Issue 3-1-1: Principle on layer 1 and layer 3 measurement requirements after gap collision handling
· 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



Proposal 3: Reuse the same principle used in Rel-17 concurrent gaps WI as the baseline to define network A L1/L3 measurement requirements when MUSIM gaps are configured.
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 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



For Issue 3-1-3, we support P3. When aperiodic MUSIM gap is configured, W can be defined as the maximum periodicity among SMTC and all periodic gaps (including legacy MGs and periodic MUSIM gaps), plus a time margin M to account the one-shot aperiodic MUSIM gap. 
Proposal 4: 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: RAN4 has to agree on what parameters need to be updated first, then the exact wording can be discussed in the CR implementation phase.
Proposal 2: Update the definition of the following L3/L1 parameters to account the impact of MUSIM gaps:
· Kp for intra/inter-frequency measurements (without gap)
· Kgap for intra/inter-frequency measurements (with gap)
· Kgap_EUTRA Kgap_EUTRA , Kp_CSI-RS and Kp_PRS 
· CSSF for intra/inter and inter-RAT measurements
· P scaling factor for L1 measurements

Proposal 3: Reuse the same principle used in Rel-17 concurrent gaps WI as the baseline to define network A L1/L3 measurement requirements when MUSIM gaps are configured.
Proposal 4: 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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