[bookmark: _Toc92513360][bookmark: _Ref399006623]3GPP TSG-RAN WG4 Meeting # 105		                           	       R4-2218581
Toulouse, France, November 14 – November 18, 2022

Source: 	Xiaomi
Title: 	Discussion on network A requirements for Rel-17 MUSIM gaps
Agenda Item:	8.22.2.3
Document for:	Discussion
1 Introduction
In RAN4#104-bis-e meeting, discussion on RRM requirements for Rel-17 MUSIM gaps was conducted and an WF was approved in [1]. The progress on On network A requirements is captured below:
	1.5 Sub-topic 1-5 On network A requirements
Issue 1-5-1: Principle on layer 1 and layer 3 measurement requirements after gap collision handling
· Proposals:
· P1: RAN4 can start from outcome of concurrent gap design, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements. 
· P2: The following parameters need to be updated to account for collisions with MUSIM gaps 
· 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
· [bookmark: OLE_LINK4]P scaling factor for L1-RSRP and L1-SINR measurements
· P3: 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.
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: Reuse principles used in Rel-17 when concurrent gaps are configured to define network A L1/L3 measurement requirements when MUSIM gaps are configured for issue 2-2-3 and 2-2-4, i.e., option 1, a scaling factor should be introduced for network A requirements when MUSIM gaps are configured. 
· P5: The issue can still be discussed parallelly with gap collision handling issue
· P6: No discussion is needed until RAN4 achieves the agreements on MUSIM gap collision issues. 
Agreements: No
Way forward: Postpone the discussion and wait for the conclusion of Issue 1-3-1

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 

1.7 Sub-topic 1-7 Other aspects
Issue 1-7-1: MUSIM overhead
· Proposals:
· Option 1: Use the overhead cap principle on multiple concurrent gaps in Rel-17 as the baseline for MUSIM gaps, and discuss further enhancements considering : 
· Up to 3 periodic MUSIM gaps and one aperiodic MUSIM gap 
· Longer MGRP 
· Option 2: Regarding the overhead cap on all configured gaps for a UE, measurement requirement does not apply when more than one MGP is configured with MGRP=20ms in an FR 
· Option 3: RAN4 to define MUSIM gap overhead for MUSIM gap(s) 
· Option 4: RAN4 does not to define overhead cap for MUSIM gaps. 
Agreements: No

Issue 1-7-2: Order for applying the priority when number of colliding MGs is larger than 2
· Proposals:
· P1: RAN4 to discuss the order for applying the priority when number of colliding gaps is larger than 2
· P2: For issue 2-3-2-4, the order for applying priority rules when multiple gaps are overlapping, investigate one solution by considering the following two cases: 
·     1. Within a particular time window, each gap collides with all other gaps.
·     2. Within a particular time window, each gap collides with one or few particular gaps and does not collide with one or few particular gaps.
· P3: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority
· P4: No discussion is needed until RAN4 achieves the agreements on MUSIM gaps’ collision rules.
Agreements: No
 
Issue 1-7-3: Total number of gaps when MUSIM gaps are configured
· Proposals:
· P1: RAN4 to discuss total number of gaps when MUSIM gaps are configured
Agreements: No

Issue 1-7-4: On interruption on network A outside MUSIM gaps 
· Proposals:
· P1: UE is not allowed any additional gaps or interruptions on network A, due to MUSIM operation on network B, outside the allocated MUSIM gaps. 
· P2: UE is not allowed to cause any gaps or interruptions on network A, due to MUSIM operation on network B if UE has requested but is not allocated with MUSIM gaps 
Agreements: P1 and P2 are agreeable however no impact on specs

Issue 1-7-5: On MUSIM operation conditions 
· Proposals:
· P1: RAN4 needs to define the conditions in which the UE is considered to be in MUSIM operation mode. 
Agreements: Do not need consider this issue in this WI.



In this paper, we would like to further provide our views on the RRM requirements for Rel-17 MUSIM gaps.
2 Discussion
[bookmark: OLE_LINK2]layer 1 and layer 3 measurement requirements
Considering the potential collision with MUSIM gaps, we think the L3, L1 and RLM/BFD measurement requirements for Network A need to be extended. For L3 measurement, the scaling factor Kp for measurement outside measurement gap and scaling factor Kgap for measurement within measurement gap need to be modified considering the configured MUSIM gap. Similarly, for L1 measurement and RLM/BFD measurement, the P scaling factor need to be modified considering the configured MUSIM gap.
Generally, we support to use the outcome of concurrent gap design as baseline, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements.
Proposal 1: Considering MUSIM gap impact on L3 and L1 measurements, the principle of defining scaling factor Kp, Kgap and P for Rel-17 multi-concurrent gaps, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements, could be used as baseline.
Based on the agreement in last meeting to “Focus on the collision between MUSIMG gaps and gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17 in the first stage”, we propose:
Proposal 2: The following parameters need to be updated to account for collisions with MUSIM gaps in stage 1: 
· 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
Overhead cap
In Rel-17 concurrent gap discussion, the agreement on overhead cap was reached that “measurement requirement does not apply when more than one MGP is configured with MGRP=20ms in an FR”. The conclusion was based on the assumption that up to two gaps in one FR.
Considering the MUSIM gap case, the number of configured MUSIM gaps would exceed two and up to 3 periodic MUSIM gaps and 1 aperiodic MUSIM gaps can be expected. UE data transmission with network A would be interrupted during the MGL of the MUSIM gap(s). In order to avoid high throughput degradation and facilitate the scheduling of network A, we think the overhead cap should be defined for UE configured with MUSIM gap(s). 
From our perspective, the similar imitation on the MGRP configuration as defined in concurrent gap could be taken as baseline. We are fine to extend the Rel-17 concurrent gap overhead cap requirement to cover MUSIM gaps. 
[bookmark: OLE_LINK3]Proposal 3: RAN4 to define overhead cap for MUSIM gap(s) by reusing the concurrent conclusion as:
Regarding the overhead cap on all configured gaps for a UE, measurement requirement does not apply when more than one MGP is configured with MGRP=20ms in an FR
3 Conclusion
Proposal 1: Considering MUSIM gap impact on L3 and L1 measurements, the principle of defining scaling factor Kp, Kgap and P for Rel-17 multi-concurrent gaps, i.e. counting Navailable and Ntotal when defining L1 and L3 measurement requirements, could be used as baseline.
Proposal 2: The following parameters need to be updated to account for collisions with MUSIM gaps in stage 1: 
· 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
Proposal 3: RAN4 to define overhead cap for MUSIM gap(s) by reusing the concurrent conclusion as:
Regarding the overhead cap on all configured gaps for a UE, measurement requirement does not apply when more than one MGP is configured with MGRP=20ms in an FR
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