3GPP TSG-RAN WG4 Meeting #105	R4-2219555
Toulouse, France, 14 – 18 November, 2022
	
Title: 	Discussion on NW-A requirements with MUSIM gaps
Source: 	Huawei, HiSilicon
[bookmark: _GoBack]Agenda item:	8.22.2.3
Document for:	Discussion
Introduction
NW-A requirements with MUSIM gaps are discussed in RAN4#104-bis-e, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed.
· General principle 
· Handling of aperiodic MUSIM gap
In this paper we will provide our views on NW-A requirements with MUSIM gaps.
Discussion
General principle 
	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
· 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):
· [bookmark: _Hlk117847370]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.
· [bookmark: _Hlk117846796]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


In Rel-17 con-MG discussion, RAN4 developed a more generic approach to account for the impact of multiple MGs when defining measurement requirements. The scaling factor accounting for multiple MG impact is defined by counting the total number of measurement occasion in a window and the number of us-able occasions in the same window. It is straightforward to re-use the same approach for MUSIM gaps.
Proposal 1: Re-use the Rel-17 con-MG approach as baseline to define NW-A measurement requirements with MUSIM gaps, i.e. counting Navailable, Noutside_MG and Ntotal.
For L3 measurement outside MG, Kp is used in the requirements and with con-MG, Kp is defined as Kp = Ntotal / Navailable. In our view, the only change needed with MUSIM gaps is that the Navailable should exclude SMTC occasions that are overlapped with MUSIM gaps.
Proposal 2: 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 measurement with MG, Kgap is used in the requirements and with con-MG, Kp is defined as Kp = Ntotal / Navailable. In our view, the existing definition of Ntotal and Navailable can be re-used with MUSIM gaps because existing Navailable is already based on non-dropped MG occasions. The same also applies to positioning measurement with MG.
Proposal 3: For L3 and positioning measurement with MG, existing requirements can be re-used.
For L1 measurement, P is used in the requirements and with con-MG, P is defined as Kp = Ntotal / Navailable
· Ntotal / Noutside_MG in FR1
· Psharing factor * Ntotal / Noutside_MG in FR2 with Navailable = 0
· Ntotal / Navailable in FR2 with Navailable > 0. 
In our view, the only change needed with MUSIM gaps is that the Noutside_MG and Navailable should exclude SMTC occasions that are overlapped with MUSIM gaps.
Proposal 4: 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
In last meeting, some companies proposed that CSSF for L3 measurements may also need to be updated. So far we have not seen impact of MUSIM gaps on CSSF calculation, but we are open to further discussions.
Handling of aperiodic MUSIM gap
	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 


We support option 1. In our view, aperiodic MUSIM gap is an irregular event, and it may puncture one occasion of L1 or L3 measurement resources or MG for NW-A. It would be sufficient to clarify that the measurement period can be longer. This is also aligned with the approach to handle aperiodic CSI-RS impact, e.g. as the following requirements from cl. 9.2.5.1.
For FR2,
	Klayer1_measurement=1, 
-	if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap are not fully overlapped by intra-frequency SMTC occasions, or 
-	if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap and fully-overlapped by intra-frequency SMTC occasions are not overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols, given that SSB-ToMeasure and SS-RSSI-Measurement are configured, where SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same serving carrier which can be merged. and RSSI symbols are indicated by SS-RSSI-Measurement;
	Klayer1_measurement=1.5, otherwise.
	If the above-mentioned reference signal configured for L1-RSRP measurement is aperiodic CSI-RS resource, longer cell identification delay would be expected.
Proposal 5: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer.
Conclusions
In this paper we provided our views on NW-A requirements with MUSIM gaps.
Proposal 1: Re-use the Rel-17 con-MG approach as baseline to define NW-A measurement requirements with MUSIM gaps, i.e. counting Navailable, Noutside_MG and Ntotal.
Proposal 2: 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.
Proposal 3: For L3 and positioning measurement with MG, existing requirements can be re-used.
Proposal 4: 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
Proposal 5: Not take aperiodic gap into account when determining the time window W, and clarify that the related measurement period will be longer.
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