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Introduction
During RAN#102, the following objectives were agreed to be part of Rel19 WI on XR, XR (eXtended Reality) for NR Phase 3 [1]:
	
· Study and if justified, specify aspects related to multi-modality (intra-UE) (with coordination with SA2/SA4 as needed by LS request). Aim to facilitate efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. [RAN2]. 
· Note: Check in RAN#105 (check also other WG involvement if needed).
· Specify enhancements to enable transmission/reception in gaps/restrictions that are caused by RRM measurements (from inter-frequency RRM measurement gaps, or intra-frequency measurements, or other scheduling restrictions etc). [RAN1, RAN2, RAN4] 
· Specify the corresponding measurement gap and scheduling restriction to enable the identified enhancements with RRM performance impact taken into consideration, work being triggered by LS. [RAN4]
· Specify Enhancements for Scheduling, as follows: 
· For the UL, Study and if justified, Specify enhancements using delay/deadline information, for support of UL scheduling to enable high XR capacity while meeting delay requirements/avoiding too late PDUs. [RAN2].
· Note: LCP implementation complexity need to be taken into account when evaluating solutions.
· Note: Check in RAN#105
· Specify the following user plane enhancements [RAN2]
· RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 
· If justified, define a mechanism for transmitter to inform the receiver of SN gap (or missing SNs) in PDCP.
· Specify Core requirements related to the above objectives as necessary [RAN4]

Note: 	Whether / to what extent network exposure / RAN awareness / e.g. RAN involved rate control, possibly additional info for DL scheduling, parallel with SA2 work, shall be covered in this WI is TBD.



According to the Work Item description [1], RAN1 shall carry the normative work for the following objective:
· Specify enhancements to enable transmission/reception in gaps/restrictions that are caused by RRM measurements (from inter-frequency RRM measurement gaps, or intra-frequency measurements, or other scheduling restrictions etc). [RAN1, RAN2, RAN4] 
This document provides a summary of contributions submitted to RAN1#116 under agenda item 9.10.1 Enabling TX/RX for XR during RRM measurements. 
Particularly, the following structure has been created to facilitate the discussion in AI 9.10.1:
· Section 2: Related to management to help identify the delegates from companies who will handle XR in Rel19.
· Section 3 consists of multiple sub-sections (e.g., 3.1, 3.2, etc), where each sub-section discusses a particular issue related to the objective:
· Companies proposals and observation: collection of proposals from companies Tdocs related to the issue discussed in the particular sub-section.
· Moderator’s summary: summary of proposals from companies Tdocs related to the issue discussed in particular sub-section. Additionally, this part of sub-section may be updated with summary from each rounds of discussions.
· Discussions: Round #X: Finally, the part Discussions: Round #X will be updated with questions, proposals followed by table where companies shall express their views related to the questions/proposals. 
· Section 4 will be updated with proposals for online session as we progress.
· Section 5 will be updated with agreements made.


Management: company name and delegates
Since this is the first meeting for Rel19 XR in RAN1, please kindly provide your company name, delegate name and email to help the group to identify delegates handling XR in RAN1 Rel19 😊
	Company name
	Delegate(s)
	Email

	Qualcomm
	Alberto Rico, Huilin Xu, Diana Maamari
	{albertor, huilinxu, dmaamari}@qti.qualcomm.com

	Fraunhofer
	Olivier Renaudin
	olivier.renaudin@iis.fraunhofer.de

	Panasonic
	Hamidreza Shariatmadari
Hidetoshi Suzuki
	hamidreza.shariatmadari@eu.panasonic.com
suzuki.hidetoshi@jp.panasonic.com	

	InterDigital
	Jaya Rao
	jaya.rao@interdigital.com

	Nokia, NSB
	Jorma Kaikkonen, Margarita Gapeyenko
	jorma.kaikkonen@nokia.com, margarita.gapeyenko@nokia.com

	Meta
	Grace Yu
	liwenyu@meta.com

	Xiaomi
	Kai Xiao
	xiaokai5@xiaomi.com

	CMCC
	Tuo Yang
	yangtuo@chinamobile.com

	Spreadtrum
	Huan Zhou
	Huan.Zhou@unisoc.com

	Sony
	Basuki Priyanto
	basuki.priyanto@sony.com

	Lenovo
	Hossein Bagheri
	hbagheri@motorola.com


 
Enabling TX/RX for XR during RRM measurements

General

Companies proposals and observations
	Company
	Proposals/Observations

	Qualcomm
	Proposal 5. 	RAN4 to consider the RRM impact from measurement gap relaxation/activation/deactivation. This may at least include the impact of longer PSS/SSS detection, SSB index identification and measurement delays. In addition, RAN4 can consider the RRM relaxations relaxation criterion.

	Ericsson
	Observation 1. The normative work in RAN1 can start the design aspect of the feature to enhance the utilization of “MGs” for transmission/receptions (other than measurement signal). However, the design decisions on “applicable” MGs for the enhancement should be deferred to RAN2/RAN4 or at least carefully consulted with RAN2/RAN4.

	Huawei, HiSilicon
	Observation 1: For UE with measurement gaps, nearly 14.9% of delivery time will be interrupted by measurement gaps for the case of 60fps, 10ms PDB, MGRP 40ms and MGL 6ms.
Observation 2: For UE without measurement gaps, the percentage of time that the scheduling restrictions exist is from 0.625% to 10% when the SMTC periodicity is 160ms and 20ms for SCS=30kHz.


	Nokia, NSB
	Observation 7: Impact of the measurement skipping needs to be accounted in corresponding groups (e.g., RAN2 and RAN4).
Observation 8: It is up to RAN4 to decide if RRM performance evaluation with full dynamic SLS with mobility is needed, and thus it is left to RAN WG4 for further discussion.
Proposal 9: RAN1 agrees on simulations assumptions and framework to perform evaluation of the solutions for skipping windows with scheduling restrictions to identify the best candidate solution. The following framework can be considered: 
· SLS methodology and assumptions as earlier agreed in 3GPP TR 38.835 /38.838.
· A baseline SLS with one frequency-layer, assuming that RRM measurements (with scheduling restrictions) appears every 20ms for a duration of 5 ms and optionally every 40ms for a duration of 5 ms.
· KPI 1: Evaluate and report the XR capacity without any enhancements, and with the proposed enhancements that enable skipping windows with scheduling restrictions (i.e. skipping RRM measurements).
· KPI 2: Percentage of RRM measurements that are skipped with respect to the overall number of RRM measurement occasions.
· KPI 3: Optionally the minimum and maximum number of measurements collected and/or skipped in an interval of e.g., 500 ms. The interval duration can be reported along with the KPI.


	Fraunhofer IIS, Fraunhofer HHI
	Proposal 1: 	Specify enhancements for reducing the impact on the capacity and latency of individual UEs due to RRM measurements and scheduling restrictions.
Proposal 5: 	The enhancement of the RRM measurements and scheduling restrictions in Rel-19 should also consider multi-modality XR traffic flows.

	TCL
	Observation 1: XR services have the following characteristics.
· The non-integer periodicity
· Jitter of packet arrival time
· Low latency and large packet size
· Varying packet size
· Multiple flows 



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	There are several generic issues raised by companies in their Tdocs:
· RAN4 to consider the RRM impact from measurement gap relaxation/activation/deactivation: QC, Nokia
· RAN1 starts with the design aspect of the feature to enhance the utilization of “MGs” for transmission/receptions. However, the design decisions on “applicable” MGs for the enhancement should be deferred to RAN2/RAN4 or at least carefully consulted with RAN2/RAN4: Ericsson
· RAN1 agrees on simulations assumptions and framework to perform evaluation of the solutions for skipping windows with scheduling restrictions to identify the best candidate solution: Nokia
· The enhancement of the RRM measurements and scheduling restrictions in Rel-19 should also consider multi-modality XR traffic flows: Fraunhofer


	Round 1
	Moderator’s summary based on companies input:
Q1: Do you agree that it is up to RAN4 to discuss and consider the RRM perfomance impact from relaxation/activation/deactivation/skipping of MG/SMTC windows with scheduling restrictions?
Companies answers:
Agree: Qualcomm, ZTE, New H3C, Fraunhofer, Lenovo, LG, Nokia, Panasonic, DOCOMO, OPPO, InterDigital, Xiaomi
****
Q2: What is the possible way forward in RAN1 to design solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements? What do you think about the following high-level steps below?
· Step 1: RAN1 starts discussing possible solutions;
· Step 2: RAN1 agrees on the possible solution(s); 
· Step 3: RAN1 informs RAN2/RAN4 about solution(s) that were identified/developed;
· Step 4: Final design on the appropriate solution is left to RAN2/RAN4.

Companies answers:
Agree with high-level steps above: Qualcomm, ZTE, New H3C, Lenovo, LG, Nokia, Panasonic, DOCOMO, InterDigital, Xiaomi.
Moderator’s answer to Fraunhofer: According to moderator’s understanding, the plan is high-level, it is not saying to which particular solutions RAN1 shall agree. RAN1 will indeed discuss and decide on the solutions as we progress. 
Moderator’s answer to OPPO: The “final design” in Step 4 means that e.g., RAN4 will assess the impact from RRM measurement skipping (e.g., measurement accuracy, delay, etc), they also may additionally check the timeline requirements for signalling, etc. RAN2/RAN4 may additionally check the criteria when relaxation/activation/deactivation/skipping of MG/SMTC windows with scheduling restrictions and when not. Overall, the intention of Step 4 is not to leave the physical layer design details to RAN2/RAN4, RAN1 will do that, but to finalize the rest of the details in appropriate groups and, if necessary, check the RAN1 indetified solution in terms of feasibility in RAN4.

****
Q3: Shall RAN1 agree on a unified simulation framework (e.g., re-using Rel18 simulations assumptions) and KPIs to compare different solutions to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements e.g., in terms of number of skipped MG/SMTCs? Or it is up to each company to provide simulation results to support and compare various schemes?
Companies answers:
RAN1 agrees on a unfied framework to compare various solutions that enable Tx/Rx in MG/SMTCs with scheduling restrictions: ZTE, New H3C, Lenovo, LG, Nokia, Panasonic, DOCOMO, TCL
No need for simulations at this stage: Qualcomm, Xiaomi.
Left to companies to provide evaluation results: InterDigital.

****
Q4: What is your view regarding multi-modal XR traffic flows to be considered when designing solutions to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements?
Companies answers:
No need to consider it separately when designing solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements: Qualcomm, ZTE, New H3C, Lenovo, Nokia, DOCOMO, InterDigital, Xiaomi
Need to be considered: Fraunhofer, LG, Panasonic, TCL, Apple



	
	For offline discussion:
Q2: What is the possible way forward in RAN1 to design solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements? What do you think about the following high-level steps below?
· Step 1: RAN1 starts discussing possible solutions;
· Step 2: RAN1 agrees on the possible solution(s); 
· Step 3: RAN1 informs RAN2/RAN4 about solution(s) that were identified/developed;
· Step 4: Final design on the appropriate solution is left to RAN2/RAN4.


	Round 2
	Summary based on companies input:
Do not support to have discussion on simulation assumptions: Samsung, Xiaomi, DOCOMO, MediaTek, OPPO, Google
Ok to have simulations: Sony, Nokia
ok to make common assumptions: vivo, LG, Meta, Nokia
Moderator’s recommendation:
Based on the input above, most of the companies do not want to continue with simulations assumption discussions as well as simulations for WI. It is then recommended we do not continue the discussion. As a reference, companies that would like to provide some simulations for the upcoming meeting may use the framework described in Proposal 3.1-3.

	
	

	
	

	
	




Discussion: Round #1
Based on companies contributions (please, see above), there are several generic topics that RAN1 shall discuss and align its understanding to move forward. Please, provide your comments/answers (in the table below) related to the following questions:
	Q1: Do you agree that it is up to RAN4 to discuss and consider the RRM perfomance impact from relaxation/activation/deactivation/skipping of MG/SMTC windows with scheduling restrictions?
Q2: What is the possible way forward in RAN1 to design solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements? What do you think about the following high-level steps below?
· Step 1: RAN1 starts discussing possible solutions;
· Step 2: RAN1 agrees on the possible solution(s); 
· Step 3: RAN1 informs RAN2/RAN4 about solution(s) that were identified/developed;
· Step 4: Final design on the appropriate solution is left to RAN2/RAN4.

Q3: Shall RAN1 agree on a unified simulation framework (e.g., re-using Rel18 simulations assumptions) and KPIs to compare different solutions to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements e.g., in terms of number of skipped MG/SMTCs? Or it is up to each company to provide simulation results to support and compare various schemes?
Q4: What is your view regarding multi-modal XR traffic flows to be considered when designing solutions to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements?





	Company
	Comments

	Qualcomm
	Q1: Yes
Q2: OK
Q3: We hope that RAN1 doesn’t need to perform exhaustive evaluations (at least at this stage we do not see the need). 
Q4: Enhancements can be general not necessarily multimodal specific. Multimodality association is currently not clearly defined and requires studying at the RAN. It further requires SA2 support and coordination, therefore we should not base RRM enhancements on multimodality as it will stall the work and cause unnecessary delay.

	ZTE, Sanechips
	Q1: Regarding RRM performance, it is up to RAN4, but for mechanism to enable transmission/reception in gaps/restrictions, it is up to RAN1. Moreover, interactions between RAN1 and RAN4 is needed.
Q2: Fine with the plan.
Q3: A unified framework of solutions from RAN1 is efficient and preferable. From the simulation perspective, maybe evaluations that can justify the benefit of improving XR capacity is sufficient, as for a WI, the complexity and spec impact of various schemes can be taken into account. 
Q4: It may be more controversial if we consider multi-modal here, however, based on the workplan from Nokia, it would be better if we got a chance to discuss multi-modal at the meeting in August. 

	New H3C
	Q1:Yes
Q2:OK
Q3:RAN1 should agree on a unified simulation framework
Q4:share similar with ZTE

	Fraunhofer
	Q1: For the time being, RAN1 can assume that relaxation/activation/deactivation/skipping of MGs/SMTCs have some impact on the RRM performance and work on possible solution(s) for it. It is up to RAN4 to discuss and evaluate these impacts.
Q2: Support Step 1. In particular, it is not clear which scenarios are supposed to be addressed by the RAN1 solution(s), e.g., single flow versus multi flows, CDRX, etc. These should first be discussed before moving forward on agreeing possible solution(s).
Q4: Different flows can indeed have different periodicities and may be impacted differently by a given RRM measurement. It needs to be considered how timely data transmissions in different flows can be ensured, also under further constraints like CDRX.

	Lenovo
	Q1: Yes
Q2: OK
Q3: unified simulation framework
Q4: do not mix multi-modality aspect with RRM measurement at least at the beginning

	LG
	Q1: Yes
Q2: Support the plan based on Q1
Q3:RAN1 should agree on a unified simulation framework
Q4: it could be different up to different solutions. In principle, we can consider multi-modal traffic as a factor to choose a design/solution for enabling TX/RX during gap/restriction.  


	Nokia1
	Q1: Yes
Q2: We are OK
Q3: It would be good in minimum if we would have some recommended frame work and KPIs to facilitate comparison of evaluations (if any).
RAN1 recommends to use the SLS methodology and assumptions as earlier agreed in 3GPP TR 38.835 /38.838 for evalautions of different solutions to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements and consider KPIs such as XR capacity, portion of skipped measurement occasions. 
    
Q4: At this stage we don’t see this necessary.

	Panasonic
	Q1: We agree.
Q2: We agree with the proposed steps.
Q3: We think a unified simulation framework is beneficial.
Q4: We think the seolutions should be applicable to multi-modal traffic as well.

	DOCOMO
	Q1: Yes
Q2: Fine
Q3: We prefer a unified solution.
Q4: A unified solution not simply for multi-modal or single modal specific is preferred. 

	OPPO
	Q1: Yes
Q2: Fine with step 1 to step 3. For step 4, we wonder if the appropriate solution is DCI based, how can we leave the final design to RAN2 and RAN4?

	InterDigital
	Q1: Same view with ZTE
Q2: The high-level steps proposed by FL are reasonable. Assuming discussion in Step 2 results in a solution with RAN1 impacts, then Step 4 can include work in RAN1.
Q3: We think it can be left to companies to provide evaluation results. 
Q4: To keep the scope more focused, we think multi-modality need not be considered at this stage.   

	TCL
	Q1: Yes
Q2: OK
Q3: We prefer a unified solution
Q4: Multi-modal traffic can be considered for enabling TX/RX during gap/restriction.

	Apple
	Q1: Yes
Q2: for step 4, some clarification is needed: is the proposal to say multiple candidate solutions are given to RAN4, and RAN4 to make the final decision?
Q3: If it is necessary to define a unified simulation framework, RAN4 should provide the inputs first. Since RAN4 starts later, not sure logistically how it can be done. So not necessary or feasible at this time.
Q4: Yes multi-modal traffic is a key aspect of XR, so considering it for enabling TX/RX during gap/restriction is well motivated. 

	vivo
	Q1: Share similar view as ZTE. The exact impact on RRM performance of a solution is evaluated by RAN4. But it does not mean when we design a solution to enable Tx/Rx within gaps/restrictions, RRM perfomance impact is not considerrred at all. RRM performance impact is one important aspect to take into consideration when designing a solution. 
Q2: ok
Q3: we think when comparing different solutions to enable Tx/Rx in gaps/restrictions, simulations may not be necessary. It is up to each company to provide simulation results to support and compare various schemes.
Q4: At the first stage, the discussion can be general to strive for a unified solution. In later stage, multi-model may be considered to analyse and compare candidate schemes.

	Xiaomi
	Thanks for nice summary.
Q1: Yes
Q2: Fine
Q3: In a limited time unit, our primary focus should be on the design of the scheme, as simulation appears unnecessary at this stage.
Q4: Rather than being specific to multi-modal XR traffic flows, it is essential to design a general mechanism in order to avoid unnecessary duplication of effort and prevent the protocol from becoming excessively bloated.

	Meta
	Q1: Yes
Q2: OK
Q3: We agree with Nokia to define a framework and a set of KPIs.
Q4: We prefer to focus on single modality. 

	Google
	Q1: Yes
Q2: OK
Q3: Agreeing a simple unified simulation framework without spending too much time on definig multiple scenarios or using detailed simulation parameters , a simple XR scenario could be enough. 
Q4: No need for multi-modality at this stage. 



Discussion: Round #2
Moderator’s comments/recommendation:
Follow-up and recommendation based on Q1:
Based on the input, most of companies support that it is up to RAN4 to discuss and consider the RRM perfomance impact from relaxation/activation/deactivation/skipping of MG/SMTC windows with scheduling restrictions. It is also under RAN4 objective as per WID [1]. Therefore, it is recommended that it is up to RAN4 to discuss and consider the RRM perfomance impact from relaxation/activation/deactivation/skipping of MG/SMTC windows with scheduling restrictions.

Follow-up and recommendation based on Q2:
The general way forward considered by most of the companies is that RAN1 continues discussing possible solutions to enable Tx/Rx in gaps/restrictions and aims to provide a solution(s) to enable Tx/Rx in gaps/restrictions caused by RRM measurements. 

Follow-up and recommendation based on Q4:
Based on companies input, majority prefers not to consider separately the multi-modal XR traffic flows when designing solutions to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. It is recommended, we do not make such separation when discussing the design of the solution. In any case, it is current RAN2 objective to study multi-modality and is not under RAN1 scope at this point.

Follow-up and recommendation based on Q3:
Based on companies input and offline discussions, some companies prefer to have a unified simulation framework to compare different solutions. If RAN1 agrees on a unified simulation framework, it shall be mostly based on previous RAN1 simulation framework (e.g., Rel18 XR). The simulations that considers mobility and impact on RRM performance shall be left to RAN4 as it is under RAN4 responsibility.
Please, share your view related to the following Proposal 3.1-3:
	Proposal 3.1-3:
RAN1 recommends to use the SLS methodology and assumptions as earlier agreed in 3GPP TR 38.835 /38.838 for evalautions of different solutions to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. Additionally:
· Consider gaps/restrictions that are caused by RRM measurements appears every 20ms for a duration of 5 ms and optionally every 40ms for a duration of 5 ms. 
· KPI 1: XR capacity with and without enhancements that enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 
· KPI 2: Percentage of gaps/restrictions that are skipped with respect to the overall number of gaps/restrictions.
Note: It is up to each company whether to provide simulation results to compare various schemes or not.





	Company
	Comments

	Samsung
	Don’t really see a need for simulations as this is not an SI. 
Simulations may be justified if different schemes were to be compared but that is likely to be time consuming to agree on simulation assumptions and, in our view, it is not needed.

	Xiaomi
	We think that simulation is unnecessary at this stage. From our perspective, the purpose of conducting simulations lacks clarity. The cancellation of MGs/SMTCs and the resumption of NR transmission can evidently enhance transmission throughput and reduce transmission delay for certain services, which does not require validation through simulation. Furthermore, by completely canceling MGs/SMTCs with different signaling, the gain will not exhibit significant differences; rather, the final gain relies on gNB configuration. Our primary concern lies in ensuring that the protocol should incorporate adequate configuration flexibility if indicating the cancellation of MGs/SMTCs through gNB.

	Sony
	We consider the simulation can be done by RAN4 I in order to check the RRM performance (affected by the Tx/Rx during the gap).

	DOCOMO
	We also think there is no need of simulations. 
In our understanding, performance difference to be observed from simulations is not caused by the solution or signaling itself. It is caused by how many/frequent measurement gap/RRM measurement can be skipped. For a certain solution, how many/frequent measurement gap/RRM measurement to be skipped doesn’t need to be fixed for all cases. It would be difficult to align assumptions for different solutions. 

	MediaTek
	We don’t see a need for this proposal. Extensive evaluations were already performed during study phase.

	Apple
	As shared previously, there is a logistics issue: RAN1 will need RAN4 input form valid assumptions on MG/SMTC configurations for XR, which itself will take time in RAN4. Considering RAN4 will start later than RAN1, then not much time will be left for RAN1. Some analysis may be used. 

	vivo
	We share similar view with other companies that simulation may not be needed at stage. Candidate solutions currently proposed by different companies generally can ahieve similar performance in terms of above KPIs, by proper implementation and configuration. It is more proper to compare these candidate solutions analytically in terms of flexibility, spec and implementation impact, etc. we are ok to make common assumptions for companies who want to provide simulations. In addition, the assumption on MG period of 20ms may be too small. The typical case to enable Tx/Rx for XR in gaps/restrictions should be the case with low mobility. In that case, it is not practical for gNB to configure a MG configuration with 20ms periodicity especially for FR1. We think 40ms is more suitable.

	LG
	We are fine to have representative case for the discussion but not for the evaluation. 

	OPPO
	Share similar view with other companies that simulation assumption discussion, simulation conducting and results comparing may be a big project and not cost-effective in the WI stage.

	Google
	We agree with Samsung. We don’t see the need for simulation in the WI, unless we have multiple schemes to be compared and the comparison is not obvious without simulation. 

	Lenovo
	If simulations to be done by RAN1, wondering if distribution of number of consecutively skipped RRM measurement periods needs to be another KPI.

	Nokia2
	We would have preference to have some common understanding for the assumptions for possible evalautions and KPIs to facilitate discussion if needed. Prefererence is of course if we can avoid simulations, and even if not simulated these could give some guidance for the analytical evaluations. 

	Meta
	We agree with Nokia. We also prefer to have some common understanding on the modelling, assumtpions, KPIs to evaluate the solutions. Extensive simulations may not be needed. 




Cases with MGs/SMTCs with scheduling restrictions for RRM measurements

Companies proposals and observations
	Company
	Proposals/Observations

	Qualcomm
	Proposal 2. 	For FR2 intra-frequency L1-RSRP scheduling restrictions induced by SMTC windows, similar enhancements to those proposed for inter-frequency, intra-frequency, inter RAT measurement gap induced restrictions can be considered to prioritize data/signals transmission/reception over SMTC windows (SSB measurements).


	CMCC
	Proposal 1. RAN1 should discuss in which gaps/restrictions cases caused by RRM measurements the enhancements are needed to enable UE transmission/reception, including:
· Measurement gaps in NR inter/intra-frequency RRM measurement;
· Scheduling restriction in NR inter/intra-frequency RRM measurement without measurement gap;
· Scheduling restriction in L1-RSRP measurement for reporting.

	Nokia, NSB
	Observation 1: Scheduling restrictions can be applied due to RRM measurement gaps and scheduling availability limitations due to different causes such as RLM and Beam failure detection measurements. Enhancement should aim to address all of these.

	LG Electronics
	Proposal 1: It is necessary to investigate the cases where scheduling restrictions due to RRM measurement become problematic and its impacts.

	vivo
	Observation 1: There are at least following gaps in NR:
· Measurement gaps resulting from a single per-UE measurement gap pattern or per-FR measurement gap pattern(s).
· NCSG where there are two interruptions in each NCSG occasion and scheduling restrictions apply during ML of the NCSG occasion.
· MUSIM gaps resulting from one or more per-UE MUSIM gap patterns and used for MUSIM purpose.
· UL gaps for Tx power management, applicable only for NR FR2.

Observation 2: Restrictions refer to scheduling restrictions in RAN4, and are involved in at least measurement procedures, radio link monitoring and link recovery procedures in NR.
Observation 3: Whether scheduling restrictions apply or not depends on many aspects including involved scenarios or operations, related UE capabilities and related RRC configurations. When scheduling restrictions apply, different condition for each aspect may result in different concerned symbols, different restrictions on transmissions/receptions, and/or different involved serving cells.
Proposal 1: For enhancements to enable transmissions/receptions in gaps/restrictions that are caused by RRM measurements, RAN1 discusses at least the following aspects:
· Which types of gaps/restrictions that can be skipped/relaxed for transmissions/receptions;
· What transmissions/receptions that can be enabled in gaps/restrictions;
· How to enable transmission/receptions in gaps/restrictions.
Proposal 2: From RAN1 perspective, all types of gaps or scheduling restrictions in NR can be considered to introduce enhancements for enabling transmissions/receptions in gaps/restrictions.
Proposal 3: RAN1 strives for a unified solution to enable transmissions/receptions in gaps/restrictions for all involved types of gaps or scheduling restrictions.
Proposal 4: It is up to RAN4 to study and identify for each type of gaps or scheduling restrictions, whether/to what extent the corresponding gaps or scheduling restrictions can be skipped or relaxed, and whether/how the corresponding RRM requirements shall be adjusted accordingly.


	ZTE
	Proposal 1: The use cases for enhancements to enable transmission/reception in gaps/restrictions that caused by RRM measurement includes:
· SSB-based intra/inter-frequency measurement
· CSI-RS based intra/inter-frequency L3 measurement
· Intra/inter-frequency L1-RSRP measurement

Proposal 2: Specify a unified design for various types of gaps/restriction that caused by RRM measurements to enable transmission and reception restriction relaxation.

	Huawei, HiSilicon
	Observation 3: Both RRM measurements with and without measurement gaps have impacts on XR traffic, and the impacts depend on the MG/SSB/CSI-RS configuration (e.g. periodicity, length, number of symbols to be measured).



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	Multiple contributions discussed various cases with MGs and SMTCs with scheduling restrictions for RRM measurements, e.g.,:
· Measurement gaps in NR inter/intra-frequency RRM measurement: Qualcomm, CMCC, Nokia, vivo
· Measurement gaps in inter RAT RRM measurement: Qualcomm 
· Scheduling restriction in NR inter/intra-frequency RRM measurement without measurement gap: CMCC, Nokia
· Scheduling restriction in L1-RSRP measurement for reporting: Qualcomm (FR2), CMCC, Nokia, ZTE 
· RLM measurements: Nokia, vivo
· Beam failure detection measurements: Nokia
· NCSG where there are two interruptions in each NCSG occasion and scheduling restrictions apply during ML of the NCSG occasion: vivo
· MUSIM gaps resulting from one or more per-UE MUSIM gap patterns and used for MUSIM purpose: vivo
· UL gaps for Tx power management, applicable only for NR FR2: vivo

Additionally, some companies proposed the following way forward:
· RAN1 strives for a unified solution to enable transmissions/receptions in gaps/restrictions for all involved types of gaps or scheduling restrictions: vivo, ZTE
· It is up to RAN4 to study and identify for each type of gaps or scheduling restrictions, whether/to what extent the corresponding gaps or scheduling restrictions can be skipped or relaxed, and whether/how the corresponding RRM requirements shall be adjusted accordingly: vivo


	Round 1
	Moderator’s summary based on companies input:

Q1: What is your preferred option (Option 1 from Proposal 2.2-1a or Option 2 from Proposal 2.2-1b) from below? Please, elaborate your choice or propose an alternative Option.
Companies answers:
Supprot Proposal 2.2-1a: ZTE, New H3C, Fraunhofer, Lenovo, LG (with baseline assumptions), Nokia, Panasonic, DOCOMO, OPPO, InterDigital, Xiaomi, TCL, vivo, Apple, Google
RAN1 can further discuss the subset of gaps/restrictions for which the solutions could be applied, but RAN4 can make the final decision: Qualcomm, LG, InterDigital

	
	For offline:
Proposal 2.2-1a-v2:
· Option 1: RAN1 aims to develop/identify unified solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 specification development to types of gaps/restrictions that are caused by RRM measurements. It is up to RAN4 to study and identify for each type gaps/restrictions that are caused by RRM measurements, whether/to what extent the corresponding gaps/restrictions that are caused by RRM measurements can be skipped/relaxed/activated/deactivated/deprioritaized.


	Round 2
	Answer to Xiaomi: It is currently in WID, that RAN1 is involved normative work to specify enhancements to enable transmission/reception in gaps/restrictions that are caused by RRM measurements. In moderator’s view the development of solutions in RAN1 does not depend on the study in RAN4. 
Answer to Spreadtrum: the proposal is not referring to the interaction between signalling and to which gaps/restrictions that signalling is applied. It is about the way forward, that RAN1 is not discussing the types of gaps/restrictions (e.g., for inter-frequency RRM measurements, intra-frequency, etc.).
Answer to Sony: During offline, it was suggested we use WID wording for the proposal, which is saying gaps/restrictions.
Answer to ZTE: “agnostic in RAN1 specification development” this was earlier suggested to update to clarify what does it mean “agnostic”. We can modify it as follows: in RAN1 normative work.
Answer to vivo, Google: Moderator agrees that there might be some additional criteria in RAN4 whether to skip gap/restrictions or not. Based on the reading of the proposal without “to what extent” it does not lead to the direction that RAN4 will not work on the details mentioned by vivo. It is recommended that we do not provide too many details about what RAN4 shall do, rather set the direction for RAN1 work. Given how controversial this part is, it is recommended to remove it.
Answer to Apple: The intention of proposal is not to go into discussion of exact types of gaps/restrictions in RAN1. It is more of RAN4 work to study and identify these types. RAN1 can work on the solution(s) agnostic to types of gaps/restrictions.

Moderator’s recommendation:
Based on the comments and input from companies, the Proposal 2.2-1a-v2 was further modified. The updates after 2nd round are highlighted. Please, find the updated proposal below (to be discussed in online on Wed):
Proposal 2.2-1a-v3:
· Option 1: RAN1 aims to develop/identify unified solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 normative work to types of gaps/restrictions that are caused by RRM measurements. It is up to RAN4 to study and identify for each type of gaps/restrictions that are caused by RRM measurements, whether/to what extent to enable TX/RX in the corresponding gaps/restrictions that are caused by RRM measurements based on RAN1’s input of solution(s).



	
	

	
	

	
	



Discussion: Round #1
According to TS 38.133 and based of companies contributions (please, see above), there are different cases with MG/SMTCs with scheduling restrctions. It is important to establish a common understanding regarding whether RAN1 shall further discuss particular scenarios with MG/SMTCs with scheduling restrictions or it can provide solution(s) agnostic to the types of MG/SMTCs with restrictions. Please, provide your view (in the table below) regarding the following questions:
	Q1: What is your preferred option (Option 1 from Proposal 2.2-1a or Option 2 from Proposal 2.2-1b) from below? Please, elaborate your choice or propose an alternative Option.
Proposal 2.2-1a:
· Option 1: RAN1 aims to develop/identify unified solution(s) to enable Tx/Rx during MG/SMTCs with scheduling restrictions agnostic to types of MG/SMTCs with scheduling restrictions. It is up to RAN4 to study and identify for each type of MGs or SMTCs with scheduling restrictions, whether/to what extent the corresponding MGs or SMTCs with scheduling restrictions can be skipped/relaxed/activated/deactivated/deprioritaized.

Proposal 2.2-1b:
· Option 2: RAN1 aims to identify particular cases with MG/SMTCs with scheduling restrictions where solution(s) to enable Tx/Rx during MG/SMTCs with restrictions shall be applied. It is up to RAN4 to make the final decision on which type of MGs or SMTCs with scheduling restrictions can be skipped/relaxed/activated/deactivated/deprioritaized.

Q2: If you prefer Option 2 (Proposal 2.2-1b), what are the cases you would like to concentrate on in RAN1? Please, elaborate your choice.




	Company
	Comments

	Qualcomm
	We think the solutions should be as unified as possible. Regarding the subset of gaps/restrictions for which the solutions could be applied, RAN1 can further discuss it, but RAN4 can make the final decision.

	ZTE, Sanechips 
	Option 1 from Proposal 2.2-1a is preferable. 
It is possible to design a unified signalling solution from RAN1 perspective. As for multiple RRM cases, there may be different impact per case from RAN 4 perspective, and RAN4 can handle it well.

	New H3C
	Prefer proposal 2.2-1a

	Fraunhofer
	Q1: Suppport Proposal 2.2-1a.

	Lenovo
	2.2-1a

	LG
	Support proposal 2.2-1a. On the other hand, the baseline assumption would be necessary at least for discussion before the decision from RAN4. 

	Nokia1
	Unified solution(s) i.e. 2.2.-1a, would be preferred. 

	Panasonic
	Our preference is Option 2.2-1a.

	DOCOMO
	Prefer Proposal 2.2-1a.

	OPPO
	Option 1 from Proposal 2.2-1 is preferred.

	InterDigital
	Generally ok with Proposal 2.2-1a. We also think RAN1 can identify/discuss the solutions, that may be applicable for specific types of MG/restrictions, if any.      

	TCL
	Prefer Proposal 2.2-1a

	Apple
	The two options are not totally clear: for Option 1 with “during MG/SMTCs with scheduling restrictions agnostic to types of MG/SMTCs”, my understanding is “agnostic” is from RAN1 specification devleopment point of view, but the operation can be related to particular types of MG/SMTC or particular MG/SMTC. Could the moderator check the understanding? If yes, then we propose to reword it as:
· Option 1: RAN1 aims to develop/identify unified solution(s) to enable Tx/Rx during MG/SMTCs with scheduling restrictions agnostic in RAN1 specification development to types of MG/SMTCs or particular MG/SMTCs with scheduling restrictions. It is up to RAN4 to study and identify for each type of MGs or SMTCs with scheduling restrictions, whether/to what extent the corresponding MGs or SMTCs with scheduling restrictions can be skipped/relaxed/activated/deactivated/deprioritaized.


	vivo
	Option 1 from Proposal 2.2-1a. 

	Xiaomi
	Proposal 2.2-1a is preferable. 
A unified solution can prevent duplicate work. 

	Meta
	We think the starting point is to consider various scanerios and cases. After that, a unified solution would naturally arise if it is possible to unify.

	Google 
	Option 1 is preferred at this stage. 



Discussion: Round #2
Moderator’s comment:
According to initial input provided by companies in Round 1 and offline session, Proposal 2.2-1a with some modifications was supported by majority. Particularly, unified solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements are preferred. TS 38.133 has a lot of different scenarios, where such gaps/restrictions that are caused by RRM measurements are present. It is preferred that it is up to RAN4 to study and identify for each type gaps/restrictions that are caused by RRM measurements, whether the corresponding gaps/restrictions that are caused by RRM measurements can be skipped/relaxed/activated/deactivated/deprioritaized. 
Therefore, the following Proposal 2.2-1a-v2 taking into account the changes mentioned during offline is recommended as a way forward. 
Please, share your view related to the Proposal 2.2-1a-v2below.
	
Proposal 2.2-1a-v2:
· Option 1: RAN1 aims to develop/identify unified solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 specification development to types of gaps/restrictions that are caused by RRM measurements. It is up to RAN4 to study and identify for each type gaps/restrictions that are caused by RRM measurements, whether/to what extent the corresponding gaps/restrictions that are caused by RRM measurements can be skipped/relaxed/activated/deactivated/deprioritaized.




	Company
	Comments

	ZTE, Sanechips
	We support the spirit of this proposal. Also minor change is suggested as follows: 
· Option 1: RAN1 aims to develop/identify unified solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 specification development to types of gaps/restrictions that are caused by RRM measurements. 
As for following yellow part, I think the intention is similar as that of section 3.1 which we discussed it offline. i.e., RAN1 agrees on the solution(s); Final design on the appropriate solution is left to RAN2/RAN4. Maybe following revision can make it clearer.
· It is up to RAN4 to study and identify for each type gaps/restrictions that are caused by RRM measurements, whether/to what extent the corresponding gaps/restrictions that are caused by RRM measurements can be skipped/relaxed/activated/deactivated/deprioritaized based on RAN1’s input of solutions.


	Samsung 
	For skipped/relaxed/activated/deactivated/deprioritaized, a minor suggestion is to consistently use the terminology from the WID since it has been introduced in the proposal. 
RAN1 aims to develop/identify unified solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 specification development to types of gaps/restrictions that are caused by RRM measurements. It is up to RAN4 to study and identify for each type gaps/restrictions that are caused by RRM measurements, whether/to what extent to enable TX/RX in the corresponding gaps/restrictions that are caused by RRM measurements.

	Xiaomi
	According to our understanding, the enablement of RX/TX in the corresponding gaps/restrictions that are caused by RRM measurements is contingent upon the outcomes of the RAN4 study, wherein RAN1 provides recommendations and RAN4 ultimately renders a conclusive decision. Is this assertion accurate? 

	CMCC
	We don’t think the activeated is needed in the last sentence, since the default behaviour of gap/scheduling restriction is activated.
can be skipped/relaxed/activated/deactivated/deprioritaized.

	Spreadtrum
	Clarification question: 
For unified solutions agnostic to types of MG/restriction, does it means agnostic to any type of MG/restriction, or any combination of MG/restriction. Such as if multiple MG/restriction are decided can be relaxed, one solution can be applied to the mixed pattern/occasions of MG/restriction, or it only needs to indicate one of them.

	Sony
	Generally fine. Suggest to modify “gaps/restrictions” to “measurement gaps / scheduling restrictions”.

	DOCOMO
	Support the principle of the proposal. Fine with Samsung’s updates.

	Apple
	Our understanding on the proposal is RAN1 will draw conclusion/agreement specific to per-UE, per-FR MG, or NCSG, etc. @Moderator, could you check the understanding. Thanks!

	Vivo
	If we remove ‘to what extent’, it seems that for a certain type of gaps/restrictions, RAN4 can only decide it can support enabling Tx/Rx in gaps/restrictions or it can not support enabling Tx/Rx in gaps/restrictions. But based on our understanding, it could be up to RAN4 to additionally decide something like maximum number/ratio of gaps/restrictions within a time period that can be skipped to gurantee RRM performance. For example, for per UE MG and NCSG, they may support different periods. In a time window of 200ms, maybe only two per UE MG occasions can be skipped while more occasions can be skipped for NCSG.
Besides, support the suggestion from Samsung.

	LG
	Support in principle. Fine with Samsung’s updates. 

	OPPO
	Fine with the proposal.

	Google
	Ok with the proposal in general.
However, we prefer to keep “to what extent” or to add partial-skipping : “skipped/partially-skipped/relaxed/activated/deactivated/deprioritaized.”
We think partial skipping can be beneficial and shouldn’t be precluded at this stage. For example, if a measurement gap is 5 ms and if the XR packet transmission overlaps with only the first slot in the measurement gap, the remaining gap can still be used for measurements. 

	Lenovo
	OK

	Nokia2
	We are fine with the proposal, with maybe a minor medication to the last sentence:
· RAN1 considers that It is up to RAN4 to study and identify for each type gaps/restrictions that are caused by RRM measurements, whether/to what extent the corresponding gaps/restrictions that are caused by RRM measurements can be skipped/relaxed/activated/deactivated/deprioritaized.


	Meta
	We agree with Google to include partial skipping. 




Channels/signals for possible Tx/Rx during MG/SMTCs with scheduling restrictions

Companies proposals and observations
	Company
	Proposals/Observations

	Apple
	Proposal 1: With periodic/semi-persistent time-window to enable Tx/Rx for XR, unicast PDSCH/unicast PUSCH/PDCCH/PUCCH/CSI-RS/SRS are prioritized.  
Proposal 2: With a one-shot time-window triggered by DCI, unicast PDSCH/unicast PUSCH/PDCCH/PUCCH/CSI-RS/SRS are prioritized within the time-window.  

	Ericsson
	Proposal 3. Once a MG occasion is indicated cancelled given that the corresponding timeline requirement is fulfilled:
•Scheduled UL/DL transmission(s) by a DCI and PDCCH reception in monitoring occasions within the cancelled MG are allowed.
· Note: The DCI is not necessarily configured with MG cancellation indication field.
•Configured UL/DL transmission(s) within the cancelled MG can be discussed to be allowed (preferably allow).

	vivo
	Proposal 1: For enhancements to enable transmissions/receptions in gaps/restrictions that are caused by RRM measurements, RAN1 discusses at least the following aspects:
· Which types of gaps/restrictions that can be skipped/relaxed for transmissions/receptions;
· What transmissions/receptions that can be enabled in gaps/restrictions;
· How to enable transmission/receptions in gaps/restrictions.
Proposal 5: At least data channels and related control channels, including PDCCH/PDSCH in downlink and PUCCH/PUSCH in uplink, can be considered to trigger enabling transmissions/receptions in gaps/restrictions.




Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	According to Tdocs, there are various types of channels/signals/ that are considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions:
· Unicast PDSCH/unicast PUSCH/PDCCH/PUCCH/CSI-RS/SRS: Apple
· Scheduled UL/DL transmission(s) by a DCI and PDCCH reception: Ericsson 
· Configured UL/DL transmission(s): Ericsson
· PDCCH/PDSCH in downlink and PUCCH/PUSCH in uplink: vivo

	Round 1
	Moderator’s summary based on companies input:
Q1: What types of channels/signals that shall be considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions?
Companies answers:
UE can receive/transmit any type of channel/signal: Qualcomm, Lenovo, Nokia, DOCOMO, OPPO, InterDigital, TCL, Apple, Google
Option 2: Scheduled UL/DL transmission(s) by a DCI and PDCCH reception + Configured UL/DL transmission(s) reception are considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions: LG, Panasonic (1st preference)
Option 3: PDCCH/PDSCH in downlink and PUCCH/PUSCH in uplink reception are considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions: Panasonic (2nd preference)

Answer to OPPO/vivo: Yes, the intention is to clarify what types of channel/signals can be transmitted in a MG once the MG is deactivated, the same is for SMTCs with scheduling restrictions.


	
	For offline session#1
Proposal 2.3-1e
Option 5: When MG/SMTCs with scheduling restrictions is cancelled/skipped fully, UE is assumed to receive/transmit as it would without any (measurement etc. related) scheduling retrictions.

	Round 2
	Answer to Spreadtrum (Q2): What solution do you have in mind that will be excluded?

Moderator’s recommendation:
Based on companies’s input, few changes were proposed to the Proposal 2.3-1d. The udpates are highlighted. Please, find the updated proposal below (to be discussed in online on Wed):

Proposal 2.3-1d-v2
Option 5: From RAN1 perspective, when an occasion(s) of gaps/restrictions that are caused by RRM measurements are cancelled/skipped fully, UE is assumed to receive/transmit in the gaps/restrictions that are caused by RRM measurements as it would without any (measurement etc. related) gaps/restrictions that are caused by RRM measurements.


	
	

	
	

	
	



Discussion: Round #1
According to companies contributions (please, see above), there are different types of channels/signals that can be considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions. This discussion is related to the design of solution(s) to enable Tx/Rx during MG/SMTCs with scheduling restrictions. Therefore, it is important to agree on the set of channels/signals. Please, share you view (in the table below) related to the following question:
	Q1: What types of channels/signals that shall be considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions? Please, choose option below or propose an alternative option:
Proposal 2.3-1a
· Option 1: Scheduled UL/DL transmission(s) by a DCI and PDCCH reception are considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions.

Proposal 2.3-1b
· Option 2: Scheduled UL/DL transmission(s) by a DCI and PDCCH reception + Configured UL/DL transmission(s) reception are considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions.

Proposal 2.3-1c
· Option 3: PDCCH/PDSCH in downlink and PUCCH/PUSCH in uplink reception are considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions.

Proposal 2.3-1d
· Option 4: Unicast PDSCH/unicast PUSCH/PDCCH/PUCCH/CSI-RS/SRS reception are considered for possible Tx/Rx during MG/SMTCs with scheduling restrictions.




	Company
	Comments

	Qualcomm
	In our view, once the MG is cancelled, the UE can receive/transmit any type of channel/signal.

	ZTE, Sanechips
	According to the specification, the restriction within measurement gap/SMTC is basically for all UL/DL transmissions, thus it needs to be clarified why these proposals consider to enable Tx/Rx of different types of channels/signals within gaps/restriction.

	Lenovo
	Any channel/signal can be sent once an RRM measurement period is skipped

	LG
	We basically support 2.3-1b for simplicity. However, if final design is able to cancel MG itself, it is not necessary that the enhancement is subject to specific transmission. 

	Nokia1
	Once measurement gap or scheduling restriction is skipped/cancelled, the UE behaviour could correspond to the case when no measurement gap is applied. It is not clear if there is reason to prohibit UE from receiving/transmmiting any particular channel. For example for full skip/cancellation we could considere as follows:
Option 5: When MG/SMTCs with scheduling restrictions is cancelled/skipped fully, UE is assumed to receive/transmit as it would without any (measurement etc. related) scheduling retrictions.

	Panasonic
	Our first preference is 2.3-1b and the second preference is 2.3-1c. It should be discussed whether there is a significant benefit to use the MG relaxation for the control channel.

	DOCOMO
	We also think that once the measurement gap or RRM measurement is cancelled, any channel/signal can be transmitted/received. 

	OPPO
	The question is not very clear to us. 
If the intention is to ask what types of channel/signals can be transmitted in a MG once the MG is deactivated, then we think any type of channel/signal is allowed. If the intention is to ask what types of channel/signals that can deactive a MG, that would be a different story and has some relation with the questions in the following sections.

	InterDigital
	Share same view with QC and ZTE. Once the MG/restriction is skipped the UE can transmit/receive any signal/channel associated with control/data (PxCCH/PxSCH). As such, ok with Option 5.

	TCL
	Any channel(s) can be transmitted/received when M-gap is cancelled.

	Apple
	Any channels and signals as in Option 4. @Nokia: is Option 5 is a superset of Option 4? Can it be clarified the difference between Option 4 and Option 5? 

	vivo
	Share the similar view as OPPO.
In our contribution, we discussed what types of channel/signals that can trigger skipping/relataxation of a MG/window with scheduling restrictions. Once the MG/window with scheduling restrictions is skipped due to the intended channel/signals, the UE can transmit/receive any channel/signal as if there is no MG/window with scheduling restrictions.
In our view, it is different between what types of channels can trigger skipping of gaps/resctiptions and what types of channels can be transmitted in gaps/resctiptions. For the former one, it implies there are some conditions on gNB/UE behaviour to skip a gap. For example, if the condition is the channel type should be PDCCH/PDSCH/PUCCH/PUSCH. That means, once a gap is indicated to be skipped, it is expected that the channels that meet the condition, i.e. PDCCH/PDSCH/PUCCH/PUSCH will be transmitted in the gap. This does not mean other channel types that does not meet the ondition can not be transmitted additionally. This is to minimize the impact on RRM performance.

	Xiaomi
	The motivation for this problem needs further clarification. Any uplink or downlink transmission, which is tentatively scheduled due to the MG/SMTCs, can be executed after the MG/SMTCs is skipped/relaxed/activated/deactivated/deprioritaized based on scheduling by gNB.

	Meta
	Option 5. 

	Google
	We think all types of UL/DL transmissions should be considered if the MG is skipped. No need for an explicit restriction at this stage unless strongly justified.



Discussion: Round #2
Moderator’s comment:
Based on the input from companies, majority supports that UE can receive/transmit any type of channel/signal once MG/SMTC with restrictions are skipped/cancelled. Alternative Option 5 was proposed that tries to accommodate that in case MG/SMTCs with restrictions are skipped/cancelled fully, UE can continue to operate as there were no MG/SMTCs with scheduling restrictions, thus Tx/Rx any types of data/signals. 

Please, share your view related to the following updated Proposal 2.3-1d:

	Proposal 2.3-1d
Option 5: From RAN1 perspective, when gaps/restrictions that are caused by RRM measurements are cancelled/skipped fully, UE is assumed to receive/transmit in the gaps/restrictions that are caused by RRM measurements as it would without any (measurement etc. related) gaps/restrictions that are caused by RRM measurements.





	Company
	Comments

	ZTE, Sanechips
	Similar as the change we made for section 3.4, actually, an occasion of gaps/restrictions is aim to be skipped/canceled/de-prioritized, rather than a MG configuration/ SMTC configuration is to be disabled. Thus, suggestion is as follows: 
Option 5: From RAN1 perspective, when an occasion(s) of gaps/restrictions that are caused by RRM measurements are cancelled/skipped fully, UE is assumed to receive/transmit in the gaps/restrictions that are caused by RRM measurements as it would without any (measurement etc. related) gaps/restrictions that are caused by RRM measurements.

	Samsung
	Agree.

	Xiaokai
	Fine with the proposal.

	CMCC
	support

	Spreadtrum
	Two comment: 
1. Remove ”fully”. The cancelled fully or partitial is another proposal, do not need to limit fully here. 
2. Considering it is for Option 5 any signal/channel, would we clearly include it in the proposal, for reminder. 
a) Further, additional question is: there Option 5 has any restriction for solutions discussion. For example, should Proposal 2.6-2 consider this? If one solution cannot support any signal/channel, then it is down-selected?
The changes can be in blue:
Option 5: From RAN1 perspective, when gaps/restrictions that are caused by RRM measurements are cancelled/skipped fully, UE is assumed to receive/transmit any signal/channel in the gaps/restrictions that are caused by RRM measurements as it would without any (measurement etc. related) gaps/restrictions that are caused by RRM measurements.


	Sony
	Fully means the entire measurement gap occasion?
Same comment as before, Suggest to modify “gaps/restrictions” to “measurement gaps / scheduling restrictions”

	DOCOMO
	Fine with the proposal.

	MediaTek
	Support.

	Apple
	Remove “fully”. As discussed in our paper, depending on the mechanism of skipping/cancelling, there can be partial overlap cases. We don’t want to exclude such cases at this time. 

	Vivo
	Support. We think ‘fully’ should be keeped, in our understanding, for partial skip, it can be only the intended channels can be transmitted in the gaps/restrictions. It is different from no gap.

	LG
	Support. We think the “fully” should be kept. For example, when gap is deprioritized by specific channel/signal, it should be separated discussion fromf “fully skipped/cancelled gap”

	Google
	OK with the proposal

	Lenovo
	OK

	Nokia2
	Fine with the proposal. We are OK to remove the fully.

	Meta
	Ok with the proposal. We are also OK to remove “fully”.




General design considerations

Companies proposals and observations
	Company
	Proposals/Observations

	Apple
	Proposal 8: Discuss and decide whether a slot’s designation as “valid downlink slot” or invalid downlink slot can be affected by skipping/adaptation of measurement gap.

	Ericsson
	Observation 2. Note that for convenience in discussion, when it is stated that a MG or a MG occasion is "canceled”, it implies that the MG or the MG occasion is available for transmission/reception of signals other than signals used for measurement purposes.

	MediaTek
	Observation 1: Possible ways to relax XR scheduling restrictions can be grouped into two categories: skipping overlapping RRM occasions and modifying/adapting overlapping RRM occasions.
Proposal 2: Consider both skipping the overlapping RRM occasions and modifying/adapting the overlapping RRM occasions depending on the overlapping with XR transmission/reception. 

	OPPO
	Proposal 1: The enabling of transmission/reception in a MG occasion is realized via deactivation of the whole MG occasion.  

	ZTE
	Observation 1: There are basically two transmission/reception restriction types in current specification, i.e., either data transmission and reception restriction on the symbols associated with the reference signal, or data transmission and reception restriction during the whole gap/window.
Observation 5: Data transmission and reception restriction are restricted on all the symbols in some gaps/restrictions, while on the part of symbols in some gaps/restrictions, including e.g., SMTC window and NCSG.
Proposal 4: Partial-symbol indication in the gaps/restrictions to enable data transmission and reception should be considered.

	Sony
	Proposal 2: Temporary measurement gap modification can be in a form of skipping measurement gap or reducing the measurement gap length.

	Xiaomi
	Observation1：The scheduling of UEs with higher capabilities can be expedited as they are able to complete their RRM measurements earlier.
Observation2：The enhancement of system scheduling efficiency can be achieved by effectively reducing the idle time of UEs caused by RRM measurement, particularly in scenarios with low system resource occupancy rate.
Proposal 1：Relevant reporting and processing mechanisms for mitigating UEs idle time caused by RRM measurements could be deliberated in RAN1, if deemed necessary.



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	To enable transmission/reception in a MG/SMTCs with restrictions the following design considerations were discussed in Tdocs: 
· Deactivation/skipping of the whole MG/SMTC with restriction occasion: OPPO, MediaTek, Sony
· Partial-symbol indication in the gaps/restrictions to enable data transmission and reception: ZTE
· the MG or the MG occasion is available for transmission/reception of signals other than signals used for measurement purposes: Ericsson
· Modifying/adapting overlapping RRM occasions: MediaTek, Sony, Xiaomi

Additionally, the following were raised:
· Discuss and decide whether a slot’s designation as “valid downlink slot” or invalid downlink slot can be affected by skipping/adaptation of measurement gap: Apple

	Round 1
	Moderator’s summary based on companies input:

Q1: Which of these options RAN1 shall consider when designing solution(s) to enable Tx/Rx in MG/SMTCs with restrictions? Please, choose an option or provide an alternative. Please, elaborate your choice.
Companies answers:
Option 1: Qualcomm, Lenovo, Panasonic, DOCOMO, OPPO, Apple, Samsung, MediaTek, Google, Meta
Both design options: ZTE, Nokia, Xiaomi (?), TCL

Answer to InterDigital: It means skipping the occasion not the whole configuration.
Answer to Google: Yes, your understanding is correct.

	
	For offline session:
Proposal 2.4-1c:
From RAN1 perspective, enabling Tx/Rx in MG/SMTC with restrictions means the following:
· FFS: Option 1 as a baseline - Enabling Tx/Rx in MG/SMTC with restrictions means entirely skiping the an occasion(s) of MG/SMTC with restrictions.
· FFS: Option 2 - Enabling Tx/Rx in MG/SMTC with restrictions means MG/SMTC with restrictions is available for transmission/reception of signals other than signals used for measurement purposes.
Note: It is up to RAN4 to make the final decision i.e., whether to skip MG/SMTC with scheduling restrictions entirely or allow measurements in MG/SMTC with scheduling restrictions in addition to Tx/Rx.

	Round 2
	Answer to LG: It seems “baseline” is confusing term as also pointed out by other companies. We can choose “is prioritized” instead, please see updated proposal. 
Answer to ZTE: It seems, that having current Option 2 as FFS is ok to most of the companies. It is recommended we leave it as it is and check it during online session.

Moderator’s recommendation:
Based on companies input the Proposal 2.4-1c-v2 was updated. The udpates are highlighted. Please, find the updated proposal below (to be discussed in online on Wed):
Proposal 2.4-1c-v3:
From RAN1 perspective, enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means the following:
FFS: Option 1 is prioritized - Enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means entirely skipping an occasion(s) of gaps/restrictions that are caused by RRM measurements.
· FFS: Option 2 - Enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means gaps/restrictions that are caused by RRM measurements are available for transmission/reception of signals other than signals used for measurement purposes.
Note: It is up to RAN4 to make the final decision i.e., whether to skip MG/SMTC with scheduling restrictions entirely or allow measurements in MG/SMTC with scheduling restrictions in addition to Tx/Rx.



	
	

	
	

	
	




Discussion: Round #1
Companies provided various design considerations when discussing solutions to enable Tx/Rx in MG/SMTCs with restrictions. Overall, there are two main design principle: (i) consider the whole MG/SMTC skipped to enable Tx/Rx in MG/SMTC with restrictions; or (ii) consider the possibility to do measurements outside Tx/Rx in MG/SMTC with restrictions. Please, provide your view (in the table below) regarding the following question:
	Q1: Which of these options RAN1 shall consider when designing solution(s) to enable Tx/Rx in MG/SMTCs with restrictions? Please, choose an option or provide an alternative. Please, elaborate your choice.
Proposal 2.4-1a:
· Option 1: From RAN1 perspective, enabling Tx/Rx in MG/SMTC with restrictions means entirely skiping the MG/SMTC with restrictions. It is up to RAN4 to make the final decision i.e., whether to skip MG/SMTC with scheduling restrictions entirely or allow measurements in MG/SMTC with scheduling restrictions in addition to Tx/Rx.

Proposal 2.4-1b:
· Option 2: From RAN1 perspective, enabling Tx/Rx in MG/SMTC with restrictions means MG/SMTC with restrictions is available for transmission/reception of signals other than signals used for measurement purposes. It is up to RAN4 to make the final decision, i.e., whether to skip MG/SMTC with restrictions entirely or allow measurements in MG/SMTC with scheduling restrictions in addition to Tx/Rx.



Additionally, one company raised the following: regarding CSI reference resource determination (TS 38.214), discuss and decide whether a slot’s designation as “valid downlink slot” or invalid downlink slot can be affected by skipping/adaptation of measurement gap. Moderator’s recommendation would be first to decide on the channels/signals for possible Tx/Rx during MG/SMTC with restrictions in Sub-section 2.3 and then decide whether to continue discussing this issue or not. Thereby, please, provide your view (in the table below) regarding the following question:
	Q2: What is your view regarding the following recomendation: first decide on the channels/signals for possible Tx/Rx during MG/SMTC with restrictions in Sub-section 2.3 and then decide whether to continue discussing the following: a slot which is not a “valid downlink slot” previously due to its overlap with a measurement gap is changed into a “valid downlink slot”.




	Company
	Comments

	Qualcomm
	Q1: Option 1
Q2: We first need to agree on the overall framework.

	ZTE, Sanechips
	As a start point, both of these design principles can be considered. 

	Lenovo
	Q1: 2.4-1a
Q2: Yes

	LG
	Q1:
If the indication/crietria based on the scheduling, we support option 2. 
If the indication/critetia is not based on the scheduling, we support option 1. 
Q2: Share similar view to Qualcomm. We first need to agree on the overall framework.

	Nokia1
	Q1: The partial skipping may require RAN4 feedback to understand the feasibility, e.g. based on the tolerance for the RF tuning. Also the UE timeline may affect the feasibility of partial skipping. If feasible, both could be considered, hence for time being, option 2 could be also accounted/considered as a part of the design.
Q2: This discussion could be conisdred in later stage. In principle if UE RX/TX is not restricted, the overlapped slots could be considered valid.

	Panasonic
	Q1: Our preference is Proposal 2.4.1a. The other Proposal could complicate the design. To alleviate the effects of MG relaxation, the UE can be configured with MG with higher periodicity.
Q2: We support the recommendation.

	DOCOMO
	Q1: We think at least the whole-skipping is the baseline.
Q2: Agree with Qualcomm that we need to design overall framework first.

	OPPO
	Q1: Option 1
Q2: Yes

	InterDigital
	Q1: It’s unclear to us what ‘entirely’ means. Does it correspond to skipping the entire MG occasion or the entire MG configuration? We think some common understanding on the applicable MG/restriction framework is first needed.
Q2: Agree with FL’s recommendation. 

	TCL
	Q1: At this stage, both entirely skiping/partially skipping can be considered. 
Q2: Yes

	Apple
	Q1: Option 1
Q2: Yes

	vivo
	Q1: We are open to discussion there two Options. Option 1 is simpler and can be the baseline, and Option 2 may need more discussion.
Q2: We agree with FL’s recommendation.

	Xiaomi 
	We do not think that a unique option can be made without full discussion of potential options. Thereby, we have the following changes:
Proposal 2.4-1a:
· Option 1: From RAN1 perspective, enabling Tx/Rx in MG/SMTC with restrictions means partially or entirely skiping the MG/SMTC with restrictions. It is up to RAN4 to make the final decision i.e., whether to skip MG/SMTC with scheduling restrictions entirely or allow measurements in MG/SMTC with scheduling restrictions in addition to Tx/Rx.

Proposal 2.4-1b:
· Option 2: From RAN1 perspective, enabling Tx/Rx in MG/SMTC with restrictions means MG/SMTC with restrictions is available for transmission/reception of signals other than signals used for measurement purposes. It is up to RAN4 to make the final decision, i.e., whether to skip MG/SMTC with restrictions entirely or allow measurements in MG/SMTC with scheduling restrictions in addition to Tx/Rx.
Note: other options are not precluded.

	Meta
	Q1: Option 1
Q2: Yes.

	Google
	Q1: Does option 2 mean accommodating both the measurements and the recepetion/transmission of other signals/channels ? 

If so, we prefer option 1, as option 2 seems too complex from implementation perspective and can lead to performance degradation. 
Q2: Yes agreed. 



Discussion: Round #2
Moderator’s comment:
Based on companies input, majority prefers to have a baseline assumption that enabling Tx/Rx in MG/SMTC with restrictions means entirely skiping the MG/SMTC with restrictions. Some companies expressed their view that other options (such as possibility to perform measurements in addition to Tx/Rx) can be further studied. As a way forward, it is proposed that we define a baseline assumption that enabling Tx/Rx in MG/SMTC with restrictions means entirely skiping the MG/SMTC with restrictions. Another possibility can be FFS.

Please, share your view related to the following updated Proposal 2.4-1c-v2:

	Proposal 2.4-1c-v2:
From RAN1 perspective, enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means the following:
· FFS: Option 1 as a baseline - Enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means entirely skiping an occasion(s) of gaps/restrictions that are caused by RRM measurements.
· FFS: Option 2 - Enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means gaps/restrictions that are caused by RRM measurements are available for transmission/reception of signals other than signals used for measurement purposes.
Note: It is up to RAN4 to make the final decision i.e., whether to skip MG/SMTC with scheduling restrictions entirely or allow measurements in MG/SMTC with scheduling restrictions in addition to Tx/Rx.




	Company
	Comments

	ZTE, Sanechips
	As for second bullet and the Note, following modified FFS is provided, in our view, not matter from RAN1 perspective, or from RAN4 perspective, we need to figure it out even for the baseline solution.
· FFS: Option 1 as a baseline - Enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means entirely skiping an occasion(s) of gaps/restrictions that are caused by RRM measurements.
· FFS: Option 2 - Enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means gaps/restrictions that are caused by RRM measurements are available for transmission/reception of signals other than signals used for measurement purposes.
· FFS: whether allow measurements in gaps/restricions that are caused by RRM measurement in addition to Tx/Rx.


	Samsung
	Agree.

	Xiaomi
	We are fine with both options.

	CMCC
	We think both options can be supported.

	Spreadtrum
	Fine with proposal. 
Just want to know whether or not RAN1 needs to continue discuss Option 2, like deciding remove FFS or remove Option 2. 

	Sony
	At this stage, we can support both options. In this case, we can remove the FFS for option 2.  It sounds like the alternatives? At the end, do we need to down-select?

	DOCOMO
	Generally fine with the proposal. 
For option 2, we feel it may have much RAN4 impact, and we may need to follow RAN4’s feedback.

	MediaTek
	Thanks for removing the note. 
I would suggest a minor wording change for “baseline”. I think, the actual baseline is the legacy design where MG skipping is not supported. Option-1 is one enhancement and Options is another possible enhancement. 
I suggest the wording “prioritized” instead as follows:
“Option 1 is prioritized as a baseline - Enabling Tx/Rx in ….. ”

	Vivo
	OK with both options, and fine with Option 1 as baseline.

	LG
	We support the both Option. But we are not sure what baseline means. It means the entire skipping should be supported for every UE support this enhancement or it is baseline for the our discussion?

	OPPO
	Fine with the proposal to prioritize option 1 or regarding option 1 as baseline.

	Google
	OK with the proposal to consider Option 1 as baseline. Option 2 can have benefit and should not be precluded at this stage.

	Lenovo
	OK

	Nokia2
	We are OK with the proposal. In minimum we would at least RRM impact perspective consider the case that e.g. MG is fully skipped, while partial can be further considered.

	Meta
	We agree with MediaTek to replace “is a baseline” to “is prioritized”. We are also okay with Option 2. 




Timeline considerations

Companies proposals and observations
	Company
	Proposals/Observations

	OPPO
	Proposal 4: If dynamic deactivation of MG occasion is supported, a corresponding timeline requirement should be adopted.

	Lenovo
	Proposal 3:  DCI enabling TX/RX within a RRM measurement period is sent ‘T’ symbols prior to the measurement period.
· T: FFS

	Apple
	Proposal 5: the minimum time gap between the end of a PDCCH indicating time-window and the start of the time-window is non-zero; and its duration can be a UE capability.

	Ericsson
	Proposal 4. For dynamic indication for cancellation of a MG, support at least the following with respect to the cancellation timeline:
•The cancellation timeline should only be satisfied for the first indication of a cancelled MG.
•The reference for the cancellation timeline is the start of the cancelled MG as the baseline.
•Discuss further how to calculate the duration of the cancellation timeline.
•Discuss further partial cancellation and corresponding timeline (i.e., reference and duration)

	
	

	
	

	
	



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	The following issue related to timeline was discussed in companies Tdocs:
· The cancellation timeline/ minimum time gap between dynamic signalling indicating to enable Tx/Rx in MG/SMTC with scheduling restrictions and the MG/SMTC with scheduling restrictions is non-zero: OPPO, Lenovo, Apple, Ericsson

	Round 1
	Moderator’s summary based on companies input:
Overall, companies are open to further discuss the timeline issue related to solution(s) that enable Tx/Rx in MG/SMTCs with scheduling restrictions. Moderator recommends companies consider this aspec when proposing schemes for the next meeting

	
	For offline session:
Please, share your view related to the following moderator’s recommendation:
Companies consider the aspect of timeline issue related to solution(s) that enable Tx/Rx in MG/SMTCs with scheduling restrictions.

	
	

	
	

	
	

	
	



Discussion: Round #1
Some contributions raised an issue related to timeline requirements or gap between dynamic signalling indicating to enable Tx/Rx in MG/SMTC with scheduling restrictions and the MG/SMTC with scheduling restrictions. To facilitate the discussion, please, provide your view (in the table below) regarding the following question:

	Q1: What is your view regarding timeline requirements or gap between dynamic signalling indicating to enable Tx/Rx in MG/SMTC with scheduling restrictions and the MG/SMTC with scheduling restrictions (e.g., the range of values, etc.)?




	Company
	Comments

	Qualcomm
	For MAC-CE indication, we can follow legacy time (HARQ-ACK + 3ms). For DCI, we could reuse the previous time defined by RAN4 pre-configured MG in Rel-17 (5ms + delta), with delta an FFS value.

	ZTE, Sanechips
	It is good to discuss the details, but no companes’ contribution provided detailed values.
Maybe the first step is to wrap up the ways of signalling, e.g., dynamic signalling or RRC signalling; Secondly identify the feasibility of dynamic indication(if adopted), including the timeline requirements. At last, values can be provided.

	Lenovo
	It’s good to discuss the timeline from the beginning, and check whether the ‘5ms’ used for activation/de-activation of pre-configured measurement gap in case of DCI/timer-based BWP switch should be applicable to DCI-based schemes enabling TX/RX in a measurement gap or less time is needed in case a MG is skipped.   

	LG
	We propose to postpone to discuss this proposal after the decision on the overall framework. it is difficult to discuss the timeline between dynamic signaling and gap unless the solution is based on dynamic signaling.

	DOCOMO
	We feel it is better to discuss such details after the overall framework or direction is identified.

	OPPO
	We share similar view with ZTE that the first step we need to agree on whether semi-static signalling and/or dynamic signalling is used for deactivation of a MG. Afterwards, if dynamic signalling is agreed, then the timeline issue needs to be studied and discussed.

	InterDigital
	Share same view with ZTE. We understand the importance of timeline but prior to discussing this, it’s better to have some initial understanding of the solutions, including those that are signaling-based. 

	TCL
	Similar as ZTE.

	Apple
	First we need to acknowledge the timeline issue, we suggest companies can bring analysis for the April meeting for details.

	vivo
	If MAC CE/DCI based indication is adopt, applicable delay needs to be considered. Similar view as other companies. Generally all candidate solutions can be identified and an overall framework can be established at first. Then, when discussing details about dynamic signalling, timeline issue needs to be discussed.

	Xiaomi
	Support futher discussion

	Meta
	We share similar view with ZTE.

	Google
	The timeline can be discussed after the general framework is agreed. 



Discussion: Round #2
Moderator’s comment/recommendation:
Overall, companies are open to discuss the timeline issue related to the solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. The moderator’s recommendation is that companies continues the discussion in their Tdocs in the upcoming meetings along with other aspect related to the details of the design of solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 


	Company
	Comments

	Samsung
	Fine to further discuss although we think existing timelines can apply (i.e. no new timeline is needed for a given purpose).

	Sony
	OK to continue the discussion in the next meeting.

	DOCOMO
	Fine with moderator’s suggestion. We think timeline issue is highly dependent on which solution we take. Therefore, further discussion along with solution design is a good suggestion.

	Apple
	Agree with moderator’s proposal.

	Vivo
	OK with FL’s recommendation.

	LG	
	OK to continue the discussion in the next meeting.

	OPPO
	Fine with FL’s recommendation.

	Nokia2
	We think that it is important to understand the extent of the timeline as in our understanding this will affect the feasibility of dynamic (or rule-based) schemes.

	Meta
	Ok with FL’s recommendation. 




Network controlled solution(s)

Companies proposals and observations
	Company
	Proposals/Observations

	InterDigital
	Proposal 1: Support NW controlled dynamic adaptation of MG/restrictions when transmitting/receiving XR data
Proposal 2: Discuss the types of adaptations to be supported for adapting MG/restrictions (e.g. activation/deactivation of MG, changing MG length, changing MG periodicity)  
Proposal 3: Discuss the applicable granularity for dynamically adapting MG/restrictions (e.g. on the basis of per MG occasion, per set of MG occasions, per MG config)
Proposal 4: Discuss the DL signalling (e.g. L1/L2 signalling) that can be supported to enable dynamic adaptation of MG/restrictions
Proposal 5: Discuss signalling of the priority value associated with measurements for enabling prioritization between measurements and XR data transmisisons 


	Lenovo
	Proposal 1:  A UE can be configured to have TX/RX during a measurement period if a DCI schedules such TX/RX overlapping with the period.
Proposal 2:  A group-common DCI format enables TX/RX during the next measurement period.

	Apple
	Proposal 3: Discuss and decide the handling of partial overlap of MG/scheduling restriction with a time-window.
Proposal 4: Discuss and decide the handling of partial overlap of channels/signals with a (effective)-time-window.

	Meta
	Proposal 1: Introduce L1/L2 signaling to dynamically activate or deactivate MG when XR transmission needs to be prioritized.

	Qualcomm
	Observation 1. 	Due to non-integer valued periodicities, XR traffic is more likely to overlap with measurement gaps, which can increase delay and reduce system capacity. 

Observation 2. 	On demand activation/deactivation of measurement gap occasion(s) can be signalled by the gNB through DCI, however, missed DCIs result in misalignment between the UE and the gNB which results in increased UE monitoring that contribute to larger UE power consumptions and longer latencies.

Proposal 1a. 	Semi-persistent deactivation of measurement gap configuration/occasions using MAC-CE based indication can be signalled by the gNB. The deactivation is semi-persistent until an RRC reconfiguration or new MAC-CE is received with new deactivation pattern.
Proposal 1b.	Semi-static activation/deactivation using RRC based indication can avoid the overlapping between measurement occasions of a measurement gap configuration that collide with XR traffic. MAC-CE can be used to further deactivate specific gaps.


	CMCC
	Proposal 5. Support to specify a gNB-to-UE signaling, e.g., DCI or RRC signaling to deactivate some MGs/SMTC windows and thus enable TX/RX for XR in these MGs/SMTC windows.
Proposal 6. Consider the following information to be indicated to UE by the gNB-to-UE signaling:
· Option 1: Positions of the MGs/SMTC windows that are used for measurement in a time period;
· Option 2: Positions of the MGs/SMTC windows that are used for data scheduling in a time period;
· Option 3: A use pattern of MGs/SMTC windows in a time period;
· Option 4: The periodicity of MGs/SMTC windows that are actually used for measurement.


	Ericsson
	Proposal 1. Consider the following principals for designing the measurement gap enhancements feature:
•Network controlled cancellation
•Dynamic cancellation
•Timeline based cancellation.
Proposal 2. Support dynamic indication of cancellation of a MG occasion by a bit-field in a DCI format carried by PDCCH as the baseline approach.
•A bit(s) in the cancellation field is associated to a MG occasion(s) starting after the last symbol of the PDCCH carrying the DCI format and indicates whether the MG occasion(s) is cancelled.
•When a MG occasion is indicated cancelled, it should be remained cancelled.
•The first cancellation indication should satisfy a timeline with respect to the cancelled MG occasion(s).
•DCI X_1, X_2 and X_3 can be configured with the MG cancellation indication field.


	Huawei, HiSilicon
	Proposal 1: In order to relax the scheduling restrictions caused by RRM measurements for XR traffic, the following mechanisms can be considered:
· Dynamic signalling based mechanism, e.g., explicit signalling, implicit signalling, etc.
· Semi-persistent signalling based mechanism, e.g., priority based, overlapping ratio based, etc.

	MediaTek
	Proposal 3: Consider semi-static configuration for a set of multiple RRM occasions (rather than the next RRM occasion only) due to repetitive overlapping pattern between XR traffic and RRM occasions.
Proposal 4: Consider a time-domain mask configuration to set higher priority for XR transmission/reception on the occasions indicated by the mask and to allow RRM measurements on other occasions not indicated by the mask.

	Nokia, NSB
	Proposal 1: RAN WG1 to agree on standardization of fast DCI-based signalling so the gNB can inform the UE to skip its next window of scheduling restrictions as caused by RRM measurements (or RLM / Beam failure measurements).
Proposal 2: The gNB should be able to signalling a periodic mask of time-windows where it plans to schedule the UE, and hence the UE shall prioritize scheduling in such windows, and hence skip potential windows of scheduling restrictions if such overlaps occur. Such signalling can be done with RRC.

	Samsung
	Proposal 1: Consider adding one bit in UE-specific DCI formats (other than DCI format 0_0/1_0) to indicate whether or not a UE skips a next MG and continues receptions/transmissions.

	CATT
	Proposal 1: The RRM measurement enhancement would be further studied based on following options for enhancing the capacity performance of XR service:
· Option 1: An enable flag is configured via the RRC signaling to indicate UE to continue the transmission and/or reception in measurement gaps or SMTC.
· Option 2: An enable flag is configured via the RRC signaling to indicate UE to continue the transmission and/or reception in measurement gaps or SMTC under the certain condition, e.g. the channel quality of the current serving cell is good enough.

	NTT DOCOMO
	Proposal 1: Following methods to enable transmission/reception in gaps/restrictions caused by RRM measurement can be further considered/studied:
· Method #1: Support prioritization between UE transmission/reception of channels/signals and RRM measurement.
· Method #1-1: based on specification defined rules
· Method #1-2: based on indication from gNB
· Method #1-2-1: based on prioritization indicator by gNB for channel/signal
· Method #1-2-2: based on configured/indicated priority values for channel/signal and/or measurement gap/RRM measurement 
· Method #2: Support gNB indication of disabling/skipping measurement gap or RRM measurement.
· Method #2-1: RRC configured skipping pattern
· Method #2-2: gNB dynamically indicated skipping pattern
· Method #3: Support UE reporting request/indication of disabling/skipping measurement gap or RRM measurement.
· Method #3-1: UE reports a request of disabling/skipping measurement gap or RRM measurement. Whether to skip measurement gap or RRM measurement is based on gNB feedback/indication.
· Method #3-2: UE reports indication of skipping measurement gap or RRM measurement occasions including skipping pattern information. UE skips measurement gap or RRM measurement occasion according to the reported skipping pattern.

Observation 1: For Method #4 based on periodic/semi-persistent/aperiodic measurement gap types, it changes NR RRM measurement framework and would not be feasible.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 2: 	Dynamic (de)activation of the measurement gaps can be considered as a solution to mitigate the impact of RRM measurement gaps. FFS: criteria and conditions for good balance between the measurement accuracy and the timely transmission of the XR data.
Proposal 3: 	Temporarily prioritizing XR traffic over measurements can be considered as a solution to relax scheduling restrictions. FFS: criteria and conditions for good balance between the measurement accuracy and the timely transmission of the XR data.

	LG Electronics
	Proposal 2: Prior to discussing on details, it is essential to discuss a framework to overcome scheduling restrictions due to RRM measurement, based on following categorization. 
· Option 1: UE-based scheduling restriction avoidance 
· Option 2: Network-based scheduling-perspective scheduling restriction avoidance 
· Option 3: Network-based gap-perspective scheduling restriction avoidance

	NEC
	Proposal 1: For dynamic MG skipping indication, study implicit indication based on whether a transmission is scheduled in a MG and explicit indication based on a MG skipping indication field in a DCI or a MAC-CE, and support at least the explicit indication.

	Panasonic
	Proposal 1: At least one of the following enhancements should be considered for MG enhancements:
· Using non-integer periodicities for MG configuration
· Dynamic indication of CG skipping
· Rule-based MG skipping
· UE autonomous MG skipping

	Sony
	Proposal 1: Support an indication from the gNB to UE to temporary modify the configured measurement gap.


	Spreadtrum Communications
	Observation 1：It is hard to avoid the overlapping between XR traffic and MGs, which can impact the XR traffic transmission or reception.
Proposal 1: To enable transmission/reception for XR during RRM measurements, the following methods can be considered:
· Method 1: Dynamic measurement gap disable or enable.
· Method 2: Indication of UL/DL in MG
· Method 3: Introduce new rules to prioritize UL/DL over MG

	TCL
	Proposal 1: Enabling TX/RX for XR during RRM measurements can be supported, and data transmission/reception can be indicated by gNB.

	vivo
	Proposal 7: The following mechanisms can be considered to enable transmissions/receptions in gaps/restrictions:
· Option 1: based on gNB indication;
· Option 2: based on predefined rules.


	Xiaomi
	Observation 3: The activation and deactivation of the configured RRM measurement gap can provide protection for urgently scheduled services.
Proposal 2: If necessary, the activation and deactivation timing of the RRM measurement gap could be discussed in RAN1.

	ZTE
	Observation 2: Semi-persistent indication can be considered for the XR traffic characterized by periodic arrival and fixed packet size, e.g., semi-persistent indication for staggering the gaps/restriction with the duration of packet transmission and semi-persistent indication for transmission and reception restriction relaxation.
Observation 3: The mechanism of semi-persistent indication for transmission and reception restriction relaxation on gaps/restrictions has advantage of simple implementation but limited flexibility on data transmission and reception relaxation.
Observation 4: For the XR traffic, the collision between data transmission/reception and measurement is uncertain in different periods.
Proposal 3: Dynamic indication is supported for scheduling relaxation in gaps/restrictions for XR traffic.

	Google
	Proposal 1: Dynamic UL/DL scheduling of resources overlapping with a measurement gap/restriction is an implicit indication to skip the measurement gap.

	OPPO
	Proposal 3: Dynamic deactivation of MG occasion can be considered, with the following focus:
· A DCI-based scheduling of a PDSCH/PUSCH/PUCCH in a MG occasion deactivates the MG occasion.



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	The following options for network controlled solutions were proposed in companies Tdocs:
-Dynamic activation/deactivation of MG/SMTCs with scheduling restrictions, enabling TX/RX during MG/SMTCs with scheduling restrictions: Fraunhofer, Panasonic, Spreadtrum, vivo, Xiaomi, ZTE, Huawei
· L1 signalling: InterDigital, Meta, Lenovo, CMCC, Ericsson, Nokia, Samsung, NTT DOCOMO, NEC, Spreadtrum
· Via group-common DCI format: Lenovo
· DCI X_1, X_2 and X_3: Ericsson
· UE-specific DCI formats (other than DCI format 0_0/1_0): Samsung
· L2 signalling: InterDigital, Meta, Qualcomm, NEC, Spreadtrum

-Implicit indication:
· Dynamic UL/DL scheduling of resources overlapping with a measurement gap/restriction is an implicit indication to skip the measurement gap: Google, OPPO, NEC, Lenovo, NTT DOCOMO

-Semi-static solution to enable TX/RX during MG/SMTCs with scheduling restrictions: vivo
· Pattern configured with RRC with deactivated MGs: Qualcomm, CMCC, NTT DOCOMO
· Time domain mask to indicate where UE can prioritize Tx/Rx over RRM measurements: MediaTek, Nokia, Apple (?)
· An enable flag is configured via the RRC signaling to indicate UE to continue Tx/Rx in MG/SMTCs with restrictions: CATT
· An enable flag is configured via the RRC signaling to indicate UE to continue Tx/Rx in MG/SMTCs with restrictions under certain conditions: CATT

-Changing MG configuration:
· MG length: InterDigital, Sony 
· MG periodicity: InterDigital


	Round 1
	Moderator’s summary based on companies input:

Support Proposal 2.5-1: Qualcomm, ZTE, New H3C, Fraunhofer, Lenovo, Nokia, Panasonic, DOCOMO, InterDigital, Xiaomi, Meta, Google

Support Proposal 2.5-2: ZTE, New H3C, Fraunhofer, Lenovo, Nokia, Panasonic, DOCOMO, InterDigital, Xiaomi, Meta, Google

Answer to LG: Prioritization based, flag-based solutions are indeed hard to distinguish from NW controlled solutions. If certain e.g., RRC configuration provides some information where to skip such occasions, it is more related to NW controlled in moderator’s view.
Answer to OPPO: rule-based solution requires that both UE and NW are aware of certain rules and assumes to skip certain occasions. NW is not controlling when UE will do such skipping. In moderator’s view it is better to divide these two from each other.  
Answer to vivo: UE assistance information could be further discussed. The discussion is currently in the section 3.9.

	
	For offline session:
Proposal 2.5-1:
· Consider at least network controlled solution(s) to enable Tx/Rx during MG/SMTC with restrictions.
· FFS: Other types of solutions (e.g., autonomous, rule-based solutions, UE initiated solutions)

Proposal 2.5-2:
For network controlled solution(s) to enable Tx/Rx during MG/SMTC with restrictions consider the following alternatives for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx during MG/SMTC with scheduling restrictions via:
· Alt. 1.1: L1 signalling: 
· FFS details (e.g., DCI format, etc)
· Alt. 1.2: MAC-CE signalling: 
· FFS details.
· Alt. 2: Dynamic solution/ semi-persistent to activate/deactivate one or more of MG/SMTC with scheduling restrictions and enable Tx/Rx during the deactivated MG/SMTCs with scheduling restrictions.
· Alt. 2.1: L1 signalling: 
· FFS details (e.g., DCI format, etc)
· Alt. 2.2: MAC-CE signalling: 
· FFS details.
· Alt. 3: Semi-static solution to enable TX/RX during MG/SMTCs with scheduling restrictions:
· Alt. 3.1: Pattern configured with RRC to indicate when Tx/Rx are enabled during MG/SMTC with scheduling restrictions.
· FFS: how to define pattern (e.g., time domain mask, periodicity/offset, etc)
· Alt. 3.2: An enable flag configured via RRC to indicate UE to continue Tx/Rx in MG/SMTCs with restrictions
· FFS: details
· Alt. 4: Semi-static solution to enable Tx/Rx during MG/SMTCs with scheduling restrictions together with dynamic indication (Alt.1) to enable Tx/Rx during MG/SMTC with scheduling restrictions.
· FFS: Details
· Alt. 5: Semi-static solution to enable Tx/Rx during MG/SMTCs with scheduling restrictions together with dynamic solution (Alt.2) to activate and deactivate MG/SMTC with scheduling restrictions.
· FFS: Details
· Alt. 6: Dynamic solution to change MG configuration (MG length and/or periodicity). 
· FFS: Details


	Round 2
	Moderator’s recommendation:
Based on companies input, Proposal 2.6-1-v2was further updated. The udpates are highlighted. Please, find the updated proposal below (to be discussed in online on Wed):

Proposal 2.6-1-v3:
· Consider at least network controlled solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements.
· FFS: Other types of solutions (e.g., autonomous, rule-based solutions, UE initiated solutions).
· FFS: Whether/how to account for the UE assistance information for network to make indication/configuration.

The following proposal still need more discussion with companies to understand each of the alternative. It is recommended we continue the discussion. If some Alt. need to more details to be added, proponents are welcome to bring those (f2f, in the document, etc.)

Answer to DOCOMO, vivo: In Alt 2, network needs to send additional command to de-activate the skipping, while in Alt.1 main principle is that gNB indicates which gap(s)/restriction(s) are skipped. 
Answer to LG, OPPO: We can further discuss how to classify the priority-based solutions, solutions with Flag. 

Proposal 2.6-2-v2:
For network controlled solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements consider the following alternatives for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements via:
· Alt. 1.1: L1 signalling: 
· FFS details (e.g., DCI format, etc)
· Alt. 1.2: MAC-CE signalling: 
· FFS details.
· Alt. 2: Dynamic solution/ semi-persistent to activate/deactivate one or more of gaps/restrictions that are caused by RRM measurements and enable Tx/Rx during the deactivated gaps/restrictions that are caused by RRM measurements.
· Alt. 2.1: L1 signalling: 
· FFS details (e.g., DCI format, etc)
· Alt. 2.2: MAC-CE signalling: 
· FFS details.
· Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements:
· Alt. 3.1: Pattern configured with RRC to indicate when Tx/Rx is enabled in gaps/restrictions that are caused by RRM measurements.
· FFS: how to define pattern (e.g., time domain mask, periodicity/offset, etc)
· Alt. 3.2: An enable flag configured via RRC to indicate UE to continue Tx/ in gaps/restrictions that are caused by RRM measurements
· FFS: details
· Alt. 4: Semi-static solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements together with dynamic indication (Alt.1) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements.
· FFS: Details
· Alt. 5: Semi-static solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements together with dynamic solution (Alt.2) to activate and deactivate gaps/restrictions that are caused by RRM measurements.
· FFS: Details
· Alt. 6: Dynamic solution to change MG configuration (MG length and/or periodicity). 
FFS: Details

	
	

	
	

	
	



Discussion: Round #1
According to the contributions, a lot of companies supported network controlled solutions to enable Tx/Rx during MG/SMTC with scheduling restrictions. There are various options that were discussed in Tdocs. To facilitate the discussion, please, provide your view (in the table below) regarding the following questions:

	Q1: Please, share your view regarding the following proposal:
Proposal 2.5-1:
· Consider at least network controlled solution(s) to enable Tx/Rx during MG/SMTC with restrictions.
· FFS: Other types of solutions (e.g., autonomous, rule-based solutions, UE initiated solutions)

Q2: If network controlled solution(s) to enable Tx/Rx during MG/SMTC with restrictions is considered (e.g., Proposal 2.5-1 above), what are possible high-level solutions shall be considered for further down-selection? Please, share your view regarding the following proposal:
Proposal 2.5-2:
For network controlled solution(s) to enable Tx/Rx during MG/SMTC with restrictions consider the following alternatives for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx during MG/SMTC with scheduling restrictions via:
· Alt. 1.1: L1 signalling: 
· FFS details (e.g., DCI format, etc)
· Alt. 1.2: MAC-CE signalling: 
· FFS details.
· Alt. 2: Dynamic solution to activate/deactivate one or more of MG/SMTC with scheduling restrictions and enable Tx/Rx during the deactivated MG/SMTCs with scheduling restrictions.
· Alt. 2.1: L1 signalling: 
· FFS details (e.g., DCI format, etc)
· Alt. 2.2: MAC-CE signalling: 
· FFS details.
· Alt. 3: Semi-static solution to enable TX/RX during MG/SMTCs with scheduling restrictions:
· Alt. 3.1: Pattern configured with RRC to indicate when Tx/Rx are enabled during MG/SMTC with scheduling restrictions.
· FFS: how to define pattern (e.g., time domain mask, periodicity/offset, etc)
· Alt. 3.2: An enable flag configured via RRC to indicate UE to continue Tx/Rx in MG/SMTCs with restrictions
· FFS: details
· Alt. 4: Semi-static solution to enable Tx/Rx during MG/SMTCs with scheduling restrictions together with dynamic indication (Alt.1) to enable Tx/Rx during MG/SMTC with scheduling restrictions.
· FFS: Details
· Alt. 5: Semi-static solution to enable Tx/Rx during MG/SMTCs with scheduling restrictions together with dynamic solution (Alt.2) to activate and deactivate MG/SMTC with scheduling restrictions.
· FFS: Details
· Alt. 6: Dynamic solution to change MG configuration (MG length and/or periodicity). 
· FFS: Details





	Company
	Comments

	Qualcomm
	2.5-1: OK
2.5-2: For alt.2, we would like to clarify “dynamic / semi-persistent solution”, since in our view the MAC-CE can indicate a set of future MGs that are skipped.

	ZTE, Sanechips, 
	Q1: We Support Proposal 2.5-1:
Q2: It would be good start point to discuss the fundermental signaling with Proposal 2.5-2 agreed. (Maybe with more clarification of exact wordings from offline discussion)

	New H3C
	Q1: support Proposal 2.5-1

	Fraunhofer
	Q1: Support.
Q2: We don’t have strong preference between the proposed network controlled alternatives.

	Lenovo
	Q1: OK
Q2: OK

	LG
	Q1: We are not sure that each schemes can be distinguished by current classification. For example, if gNB configure a flag to configured grant configuration for enabling CG-PUSCH TX during MG/SMTC, it is ambiguous whether it is network controlled solution or autonomous solution. Similarly, for solution based on prioritization between transmission/reception and MG/RRM measurement, gNB configure a flag for MG configuration to enable specific RX/TX during MG/SMTC, it is also ambiguous whether it is network controlled solution or autonomous solution.

	Nokia1
	Q1: OK with the proposal
Q2: OK with the proposal accounting changes from Qualcomm.

	Panasonic
	Q1: We support the proposal. The network controlled solutions could work well for DL, other solutions might be required for UL.
Q2: Our prefences are Alt.1, 2, and 3.


	DOCOMO
	Q1: OK with the proposal
Q2: Fine with the changes from Qualcomm.

	OPPO
	Q1: We want to first clarify why rule-based solution is classified into “other type of solution”? Generally, we suppose the rule-based solutions summarized in section 3. depend on network configuration and can be also regarded as “network controlled solution”. 

	InterDigital
	Q1: Support Proposal 2.5-1
Q2: Agree with ZTE that Proposal 2.5-2 is a great starting point. In our view, many aspects of the alternatives are not mutually exclusive and there is room for consolidation. For example, Alt-1, Alt-2 and Alt-6 can be consolidated under one alternative for initial discussion before considering the sub-alternatives.     

	TCL
	Q1: Ok
Q2: Ok

	Apple
	This is related to Proposal 2.2-1a and Proposal 2.2-1b, depending what fine granularities are considered, the enabling Tx/Rx mechansim vs disabling MG/SMTC mechansims can be considered. 

	vivo
	Q1 We think network indication should be based on UE assistent information, such as the required number/ratio of gaps and/or gap pattern within in a time window for RRM or the the maxmim number/ratio of gaps wihin a time window that can be skipped. Otherwise, it may cause unacceptable RRM measurement performance impact. In addition, similar question as OPPO, for rule based solutions, the rules and related parameters can be configured by the network. Therefore, they can also be regared as network controlled solutions.
Q2: It is very helpfut to identify potential alternatives at the fisrst stage for further down-selection. We are open to discusse

	Xiaomi
	Q1: Fine 
Q2: Fine 

	Meta
	Q1: Ok.
Q2: Fine with the changes from Qualcomm.

	Google
	Q1: OK with the proposal
Q2: OK with the proposal



Discussion: Round #2
Moderator’s comment:
According to companies input, majority prefers to consider network controlled solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. Overall, it is good to have a list with high-level solutions to help companies to further discuss and compare different options in up-coming meetings. Thus, the following proposals are provided. 

Please, share your view regarding the following Proposal 2.6-1-v2:
	Proposal 2.6-1-v2:
· Consider at least network controlled solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements.
· FFS: Other types of solutions (e.g., autonomous, rule-based solutions, UE initiated solutions)




The next proposal may require more time to fine tune the high-level descriptions of solutions to help companies to compare the schemes. It is recommended the proponent of each Alt further checks if the description is sufficient. 
	Q1: Please, check the following Proposal 2.6-2-v2and provide your edits that help to establish a common framework. 

Proposal 2.6-2-v2:
For network controlled solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements consider the following alternatives for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements via:
· Alt. 1.1: L1 signalling: 
· FFS details (e.g., DCI format, etc)
· Alt. 1.2: MAC-CE signalling: 
· FFS details.
· Alt. 2: Dynamic solution/ semi-persistent to activate/deactivate one or more of gaps/restrictions that are caused by RRM measurements and enable Tx/Rx during the deactivated gaps/restrictions that are caused by RRM measurements.
· Alt. 2.1: L1 signalling: 
· FFS details (e.g., DCI format, etc)
· Alt. 2.2: MAC-CE signalling: 
· FFS details.
· Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements:
· Alt. 3.1: Pattern configured with RRC to indicate when Tx/Rx are in gaps/restrictions that are caused by RRM measurements.
· FFS: how to define pattern (e.g., time domain mask, periodicity/offset, etc)
· Alt. 3.2: An enable flag configured via RRC to indicate UE to continue Tx/ in gaps/restrictions that are caused by RRM measurements
· FFS: details
· Alt. 4: Semi-static solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements together with dynamic indication (Alt.1) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements.
· FFS: Details
· Alt. 5: Semi-static solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements together with dynamic solution (Alt.2) to activate and deactivate gaps/restrictions that are caused by RRM measurements.
· FFS: Details
· Alt. 6: Dynamic solution to change MG configuration (MG length and/or periodicity). 
· FFS: Details





	Company
	Comments

	Samsung
	Proposal 2.6-1-v2: Agree
Proposal 2.6-2-v2: Although we think most of the alternatives are not needed (e.g. there is no conceivable way to provide any benefit over Alt. 1), OK with the proposal as it provides a needed list of alternatives for down-selection.

	CMCC
	Fine with two proposals

	Sony
	OK with the proposals. 

	DOCOMO
	We are fine with the principle to list possible options in this meeting, but now a bit confused by the relationship among the currently listed alternatives. It seems that the listed altenatives are not orthoganl. For example, what’s the boundary between Alt 1 and Alt 2 (if dynamic solution to deactivate gap/restriction to enable TX/RX is adopted)? 
Furthermore, for Alt 4 and Alt 5, they seem to be Alt 3+Alt 1, and Alt 3+Alt 2 respectively. Can proponents clarify the moreviation to combine?

	MediaTek
	Support Proposal 2.6-1-v2.
Regarding Proposal 2.6-2-v2, I think we shouldn’t exclude defining two (or more) solutions independently. The intention with Alt-5 and Alt-6 seems to be supporting both semi-static and dynamic type solutions together as complementary to each other. However, in practice, we may need to define one semi-static solution and one dynamic solution (especially given the fact that dynamic solution will likely need a UE capability with tight timeline requirements). In that case, network can configure UE with either one of those solutions. 
We would like to not exclude the case that both Alt-1 and Alt-3 are supported (or Alt-2 and Alt-3). I am not sure if that’s the intention with Alt-5 and Alt-6.
Maybe, the easiest modification is to remove Alt-5 and Alt-6. Then, we can change the main sentence of the proposal as follows:
“…. Consider at least one of the following alternatives for further down-selection”

	Apple
	Can we add a note “
Note: enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements” does necssarily mean the only way to achieve the enabling is through de-activating MG/SMTC occasion(s) directly by referring to one or more MG/SMTC configuration.”
The main consideration is we can also enable the behavior through signaling a mask within which all MG/SMTC occassions are skipped/cancelled without referring to them explicitly.

	vivo
	For Proposal 2.6-1-v2, we want to add one sublet as
· FFS UE assistance information for network to make indication/configuration

RRM is highly related with UE implementation, and to meet exiting/relaxed RRM requirement if specified, UE needs some MG occasions to perform measurement. The number and/or locations of MG occasions within a time period may be different for different UEs/UE in different states, such as good channel quality, or bad bad channel quality, low moving speed,or high moving speed, etc. Network cann’t randomly indicate to skip gaps/restrictions.
For Proposal 2.6-2-v2, further clarification is needed to differentiate Alt. 2 from Alt. 1.

	LG
	Same as before. 
We are not sure that each schemes can be distinguished by current classification. For example, if gNB configure a flag to configured grant configuration for enabling CG-PUSCH TX during MG/SMTC, it is ambiguous whether it is network controlled solution or autonomous solution. Similarly, for solution based on prioritization between transmission/reception and MG/RRM measurement, gNB configure a flag for MG configuration to enable specific RX/TX during MG/SMTC, it is also ambiguous whether it is network controlled solution or autonomous solution.

	OPPO
	For Proposal 2.6-1-v2, as we commented earlier, We are confused why rule-based solution is classified into “other type of solution”? Generally, we suppose the rule-based solutions depend on network configuration (the related parameters) and can be also regarded as “network controlled solution”.

	Lenovo
	OK

	Nokia2
	Proposal 2.6-1-v2: We would support.
Proposal 2.6-2-v2: In principle fine. Would propose a minor change to Alt 3 as follows:
· Alt. 3.1: Pattern configured with RRC to indicate when Tx/Rx is enabled are in gaps/restrictions that are caused by RRM measurements.
For Alt 4 and Alt5 some examples of the considered semi-static solution could be added.


	Meta
	OK with both proposals.




Autonomous, rule-based solutions

Companies proposals and observations
	Company
	Proposals/Observations

	Google
	Proposal 2: For a configured grant transmission, skip a measurement gap depending on the remaining delay budget for the transmission.
Proposal 3: Skip a measurement gap if the PSI priority of the overlapping transmission is above a configured PSI threshold.

	Nokia, NSB
	Observation 2: A UE rule-based behaviour, so if the UE receives at least N scheduling DCIs up to the time T before the start of “scheduling restriction window”, can be used to trigger skipping the scheduling restriction window based on DL activity. Parameters N and T are configured by gNB to the UE. 
Observation 3: Recent scheduling activity (e.g, number of scheduled DCIs, HARQ-NACK feedback, SR, etc.) before the start of the window with scheduling restrictions to automously can be used to decide if UE should skip scheduling restrictions or not.
Observation 4: A UE rule-based behaviour, so that if the UE transmit certain feedback within T time units before the start of “scheduling restriction window”, can be used to determine that the UE shall prioritize decoding of PDCCH/PDSCH, or PUSCH/PUCCH transmission, i.e. the UE will effectively skip the scheduling restriction window.
Proposal 6: Evaluate gNB configured UE rule-based behaviours to skip scheduling restrictions based on DL or UL activity for example:
· if the UE receives at least N scheduling DCIs within T time units before the start of “scheduling restriction window” then it shall skip the scheduling restriction window, where parameters N and T are configured by gNB to the UE, 
· if the UE transmit certain feedback within T time units before the start of “scheduling restriction window” then the UE shall prioritize decoding PDCCH/PDSCH, or PUSCH/PUCCH transmission, i.e. the UE will effectively skip the scheduling restriction window.


	OPPO
	Proposal 2: Semi-static deactivation of MG occasions due to overlapping with CG/SPS can be configured per CG/SPS configuration. 
· If a valid CG-PUSCH/SPS-PDSCH occasion corresponding to a CG/SPS configuration overlaps in time  with a MG occasion that is configured in the CG/SPS configuration to allow deactivation, the MG occasion is deactivated;
· Each MG deactivation configured in a CG/SPS configuration can be configured to apply to either all MG configurations or some specific MG configurations.

	NTT DOCOMO
	Proposal 1: Following methods to enable transmission/reception in gaps/restrictions caused by RRM measurement can be further considered/studied:
· Method #1: Support prioritization between UE transmission/reception of channels/signals and RRM measurement.
· Method #1-1: based on specification defined rules
· Method #1-2: based on indication from gNB
· Method #1-2-1: based on prioritization indicator by gNB for channel/signal
· Method #1-2-2: based on configured/indicated priority values for channel/signal and/or measurement gap/RRM measurement 
· Method #2: Support gNB indication of disabling/skipping measurement gap or RRM measurement.
· Method #2-1: RRC configured skipping pattern
· Method #2-2: gNB dynamically indicated skipping pattern
· Method #3: Support UE reporting request/indication of disabling/skipping measurement gap or RRM measurement.
· Method #3-1: UE reports a request of disabling/skipping measurement gap or RRM measurement. Whether to skip measurement gap or RRM measurement is based on gNB feedback/indication.
· Method #3-2: UE reports indication of skipping measurement gap or RRM measurement occasions including skipping pattern information. UE skips measurement gap or RRM measurement occasion according to the reported skipping pattern.

	Panasonic
	Proposal 1: At least one of the following enhancements should be considered for MG enhancements:
· Using non-integer periodicities for MG configuration
· Dynamic indication of CG skipping
· Rule-based MG skipping
· UE autonomous MG skipping

	Spreadtrum Communications
	Proposal 1: To enable transmission/reception for XR during RRM measurements, the following methods can be considered:
· Method 1: Dynamic measurement gap disable or enable.
· Method 2: Indication of UL/DL in MG
· Method 3: Introduce new rules to prioritize UL/DL over MG

	vivo
	Proposal 7: The following mechanisms can be considered to enable transmissions/receptions in gaps/restrictions:
· Option 1: based on gNB indication;
· Option 2: based on predefined rules.


	Huawei
	Proposal 1: In order to relax the scheduling restrictions caused by RRM measurements for XR traffic, the following mechanisms can be considered:
· Dynamic signalling based mechanism, e.g., explicit signalling, implicit signalling, etc.
· Semi-persistent signalling based mechanism, e.g., priority based, overlapping ratio based, etc.

	Qualcomm
	Proposal 1c. 	A configurable priority for different semi-static channels/signals can be introduced which prioritizes certain channels/signals when colliding with measurement gaps. 




Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	The following options for Autonomous, rule-based solutions were proposed in companies Tdocs:
Autonomous, rule-based solution: Panasonic, vivo, Spreadtrum
· Skip MG if PDB is less then threshold: Google (for CG), Huawei
· Skip MG if PDU Set Importance (PSI) priority of the overlapping UL transmission is above a configured PSI threshold: Google
· Skip MG/SMTC based on recent scheduling activity (e.g, number of scheduled DCIs, HARQ-NACK feedback, SR, etc.): Nokia
· Based on prioritization between transmission/reception and MG/RRM measurement: NTT DOCOMO, Huawei, Qualcomm
· Based on the overlap between XR frame available delivery time and the duration of RRM measurements: Huawei
· If CG/SPS overlaps with MG/SMTCs skip measurements: OPPO


	Round 1
	

	
	

	
	

	
	

	
	

	
	



Discussion: Round #1
In companies Tdocs several solutions that do not require additional signalling were discussed. To facilitate the discussion, please, provide your view (in the table below) regarding the following questions:
	Q1: Please, choose one of the following options below and elaborate your choice:
· Option 1: Consider autonomous, rule-based solutions to enable Tx/Rx during MG/SMTC with scheduling restrictions.
· Option 2: Consider autonomous, rule-based solutions in addition to other type of solutions (e.g., network or UE initiated signalling solutions) to enable Tx/Rx during MG/SMTC with scheduling restrictions.  
· Option 3: De-prioritize the discussion on autonomous, rule-based solutions to enable Tx/Rx during MG/SMTC with scheduling restrictions.

Q2: If autonomous, rule-based solutions to enable Tx/Rx during MG/SMTC with scheduling restrictions are considered (e.g., Option 1 or 2 above), what are possible high-level solutions shall be considered for further down-selection? For example:
· If PDB is less then threshold, enable Tx/Rx during MG/SMTCs with scheduling restrictions;
· If PDU Set Importance (PSI) priority of the overlapping UL transmission is above a configured PSI threshold, enable Tx/Rx during MG/SMTCs with scheduling restrictions;
· If UE receives at least N scheduling DCIs up to the time T before the start of MG/SMTCs with scheduling restrictions, enable Tx/Rx during MG/SMTCs with scheduling restrictions;
· If UE transmits certain feedback (e.g., HARQ NACK and/or SR) within T time units before the start of MG/SMTCs with scheduling restrictions enable Tx/Rx during MG/SMTCs with scheduling restrictions;
· Based on prioritization between transmission/reception and MG/RRM measurement; 
· Based on the overlap between XR frame available delivery time and the duration of RRM measurements;
· If CG/SPS overlaps with MG/SMTCs, enable Tx/Rx during MG/SMTCs with scheduling restrictions.






	Company
	Comments

	Qualcomm
	For Q1, it is unclear what is the difference between Option 1 and 2. In our view, both UE autonomous and network initiated solutions should be specied. We note that the prioritization rule is not autonomous based solutions, it is a configurable priority to indicated whether to prioritize either data Tx/Rx or RRM. 
Q2: We would like to add “Based on UE mobility state”, “Based on serving cell quality” and “based on buffer status”. RAN2 will also have to consider and make decisions on these aspects. 

	LG
	Q1: As commented in 3.6, we think it is unclear how to differentiate between 3.6 and 3.7. We support the rule based solution in principle. 
Q2: on 3rd bullet, we think the schedulings should be in MG/SMTCs. 

	Nokia1 
	Q1: We think the UE autonomous solutions can be considered to compliment the other solutions e.g. NW controlled solutions, hence option 2.
Q2: We think that RAN1 should focus on rules/behaviour based on L1 procedures e.g. if UE transmit certain feedback. Of course, the timeline needs to be considered first to understand the feasibility of these.

	Panasonic
	Q1: We support the proposal. The network controlled solutions could work well for DL, other solutions might be required for UL.
Q2: Our prefences are Alt.1, 2, and 3.


	OPPO
	Q1: See our comment in section 3.6.3.
Q2: we would like to add “based on the overlapping between valid CG/SPS occasion corresponding to some specific CG/SPS configurations and MG occasion corresponding to some specific MG configuration” to the rule based solutions.

	InterDigital
	Q1: Open to consider Options 1 and 2
Q2: Prefer to revisit this after progress on Q1

	Apple
	Depending on the time unit for enabling Tx/Rx or disabling MG/STMC, Q1 can be supported by other mechansims already.
Q2: how to ensure UE and NW share the same understanding on enabling/disabling needs to be considered. 

	vivo
	Q1: We think rule-based solutions can be considerred, and open to discuss Option 1 and Option 2.
Q2: In our understanding, more possible solutions can be added, including “based on serving cell quality in terms of L3 reporting or CSI reporting”, “based on buffer status or BSR reporting”, etc., which can be discussed further.

	Google
	Q1: We support Option 2. We can define some rule-based solutions with some additional network signalling to signal parameters to be used in the rules and/or to enable/disable the use of the rules.
Q2: We propose to short-list to at least the solutions below:
· If PDB is less then threshold, enable Tx/Rx during MG/SMTCs with scheduling restrictions;
· If PDU Set Importance (PSI) priority of the overlapping UL transmission is above a configured PSI
· Based on prioritization between transmission/reception and MG/RRM measurement; 
· Based on the overlap between XR frame available delivery time and the duration of RRM measurements;


	Sony
	Q1: We support Option 1 and Option 2 at this stage.
Q2: We can come back to discuss this in the next meeting.



UE initiated signalling solutions

Companies proposals and observations
	Company
	Proposals/Observations

	Qualcomm
	Proposal 4. 	The UE can indicate to the gNB with uplink signalling such as UL MAC-CE of when it will take measurement gaps, or it can be used to activate a certain measurement gap configuration.

	CMCC
	Proposal 7. Whether to conduct UL transmission or RRM measurement in the MGs/SMTC windows overlapping with CG PUSCH TO(s) can be indicated by UTO-UCI. 
· For the MGs/SMTC windows that overlap with the CG PUSCH TOs indicated as “NOT unused” by UTO-UCI, UE is expected to conduct UL transmission in these MGs/SMTC windows.
· For the MGs/SMTC windows that overlap with the CG PUSCH TOs indicated as “unused” by UTO-UCI, UE is expected to conduct RRM measurement in these MGs/SMTC windows.


	Samsung
	Proposal 2: Do not consider UE-initiated indication for MG skipping.

	NTT DOCOMO
	Proposal 1: Following methods to enable transmission/reception in gaps/restrictions caused by RRM measurement can be further considered/studied:
· Method #1: Support prioritization between UE transmission/reception of channels/signals and RRM measurement.
· Method #1-1: based on specification defined rules
· Method #1-2: based on indication from gNB
· Method #1-2-1: based on prioritization indicator by gNB for channel/signal
· Method #1-2-2: based on configured/indicated priority values for channel/signal and/or measurement gap/RRM measurement 
· Method #2: Support gNB indication of disabling/skipping measurement gap or RRM measurement.
· Method #2-1: RRC configured skipping pattern
· Method #2-2: gNB dynamically indicated skipping pattern
· Method #3: Support UE reporting request/indication of disabling/skipping measurement gap or RRM measurement.
· Method #3-1: UE reports a request of disabling/skipping measurement gap or RRM measurement. Whether to skip measurement gap or RRM measurement is based on gNB feedback/indication.
· Method #3-2: UE reports indication of skipping measurement gap or RRM measurement occasions including skipping pattern information. UE skips measurement gap or RRM measurement occasion according to the reported skipping pattern.

	LG Electronics
	Proposal 2: Prior to discussing on details, it is essential to discuss a framework to overcome scheduling restrictions due to RRM measurement, based on following categorization. 
· Option 1: UE-based scheduling restriction avoidance 
· Option 2: Network-based scheduling-perspective scheduling restriction avoidance 
· Option 3: Network-based gap-perspective scheduling restriction avoidance

	
	

	
	



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	The following UE initiated signalling solutions were discussed in companies Tdocs:
-UE-to-gNb indication that UE will skip measurements: NTT DOCOMO
· MAC CE: Qualcomm
· UTO-UCI: CMCC

-UE-to-gNB requesting to disable/skip MG/SMTCs with scheduling restrictions: NTT DOCOMO
-Do not consider UE-initiated indication for MG skipping: Samsung

	Round 1
	

	
	

	
	

	
	

	
	

	
	



Discussion: Round #1
In some contributions, UE initiated signalling solutions were discussed. To facilitate the discussion, please, provide your view (in the table below) regarding the following questions:
	Q1: Please, choose one of the following options below and elaborate your choice:
· Option 1: Consider UE initiated signalling solutions to enable Tx/Rx during MG/SMTC with scheduling restrictions.
· Option 2: Consider UE initiated signalling in addition to other type of solutions (e.g., network) to enable Tx/Rx during MG/SMTC with scheduling restrictions.  
· Option 3: De-prioritize the discussion on UE initiated signalling solutions to enable Tx/Rx during MG/SMTC with scheduling restrictions.

Q2: If UE initiated signalling solutions to enable Tx/Rx during MG/SMTC with scheduling restrictions are considered (e.g., Option 1 or 2 above), what are the possible high-level solutions shall be considered for further down-selection? For example,
· Alt. 1: UE-to-gNb indication that UE will skip MG/SMTCs with scheduling restrictions via:
· Alt. 1.1: UTO-UCI
· Alt. 1.2: MAC CE 
· Alt. 2: UE-to-gNB requesting to disable/skip MG/SMTCs with scheduling restrictions via:
· Alt. 1.1: UTO-UCI
· Alt. 1.2: MAC CE 






	Company
	Comments

	Qualcomm
	Q1: Similar to the answer in 3.7.3, Option 1 or Option 2 (we also think that network-based solutions need to be specified).
Q2: MAC CE based solution is preferred. The discussion should be decoupled from UTO-UCI which has its own restrictions (applicable to single CG config, etc.)

	LG
	Q1: Option 3. We are fine to deprioritize UE-initiate solution. we don’t think it is always possible to inform of gNB before gNB’s scheduling. It could be treated as UE assist information. 

	Panasonic
	Q1: At this point, our preference is Option 3. We assume the network initiated solutions should be sufficient with network traffic awareness.

	vivo
	Q1: We are open to discuss UE initiated signalling solutions.
Q2: More clarification is needed to differentiate Alt.1 from Alt.2. Besides, UCI can be a candidate for UE-to-gNB signaling, which is not limited to UTO-UCI.

	Xiaomi
	Q1: Option 1 or Option 2
Q2: Both options can be considered as a start point.

	Google
	Q1: UE can evaluate some pre-defined rules and indicate to the network if it will skip or not an MG/SMTC with scheduling restrictions, depending on the rules outcome.

Q2: UCI, including UTO-UCI, can be used to request the the gNB to enable/disable the skipping of MG/SMTCs with scheduling restrictions.

	CMCC
	Q1: option 2 or 3
Q2: fine with both alternatives.




UE assistance information

Companies proposals and observations
	Company
	Proposals/Observations

	Apple
	Proposal 7: a UE may provide assistance information to NW to facilitate enabling Tx/Rx for XR.

	CMCC
	Proposal 2. Support to specify a UE-to-gNB signaling, e.g., MAC CE or RRC signaling to make gNB be aware of which MGs/SMTC windows will not be used for RRM measurement.
Proposal 3. Consider the following measurement information to be reported by the UE-to-gNB signaling:
· In case of RRM measurement with measurement gap:
· The number of required measurement gaps in a time period
· In case of RRM measurement without measurement gap:
· The number of required SMTC windows in a time period
· The number of required SSBs in a time period

Proposal 4. Regarding how to trigger the UE reporting of measurement information, consider the following two options:
· Option 1: The UE reporting is triggered by the network request.
· Option 2: The time occasions of reporting are up to UE.


	Nokia, NSB
	Proposal 3: For UEs configured with search threshold (s-MeasureConfig), the UE shall inform the network when the condition is met (i.e. defined RSRP threshold is exceeded). Similarly, when condition is no longer met, the network also needs to be informed.
Proposal 4: The UE to network signalling related to search threshold (s-MeasureConfig) conditions could be realized by RRC signalling (subject to consultation with RAN WG2).


	Sony
	Proposal 3: Support an indication in the RRM measurement report indicating one or more measurement with temporary measurement gap modification has been performed (and may affect the reported RRM measurement).

	
	

	
	

	
	



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	The following UE to gNb assistance information was discussed in companies Tdocs:
UE to gNb assistance information: Apple
· which MGs/SMTC windows will not be used for RRM measurement: CMCC
· The number of required MG/SMTC in time period: CMCC
· The number of required SSBs in time period: CMCC
· Inform gNB when defined RSRP threshold in s-MeasureConfig is exceeded: Nokia 
· Indication in the RRM measurement report indicating one or more measurement with temporary measurement gap modification has been performed: Sony 

	Round 1
	

	
	

	
	

	
	

	
	

	
	



Discussion: Round #1
A number of assistance information from UE to gNb were discussed in companies Tdocs. To facilitate the discussion, please, share your view (in the table below) related to the following questions:
	Q1: Please, choose one of the following options below and elaborate your choice:
· Option 1: Consider additional UE assistance information related to solution enabling Tx/Rx during MG/SMTCs with restrictions.
· Option 2: De-prioritize the discussion in RAN1 on additional UE assistance information related to solution enabling Tx/Rx during MG/SMTCs with restrictions.
· Option 3: It is up to RAN2 and RAN4 to further discuss additional UE assistance information related to solution enabling Tx/Rx during MG/SMTCs with restrictions.

Q2: If additional UE assistance information related to solution enabling Tx/Rx during MG/SMTCs with restrictions is considered (e.g., Option 1 above), what are possible additonal information that shall be considered for further down-selection? For example,
· MGs/SMTC windows that will not be used for RRM measurement; 
· The number of required MG/SMTC in time period; 
· The number of required SSBs in time period; 
· Informing gNB when defined RSRP threshold in s-MeasureConfig is exceeded;
· Indication in the RRM measurement report indicating one or more measurement with temporary measurement gap modification has been performed. 





	Company
	Comments

	Qualcomm
	RAN1 can provide initial study and RAN2 can decide. 

	Nokia1
	Q1/Q2: as discussed in our paper, UE informing network when it has exceeded s-MeasureConfig threshold and defining a rule which results implicit cancellation of the scheduling restrictions e.g. MGs from UE perspective (i.e. UE does not apply MGs), could allow network to benefit from occasions when UE does not need to perform measurements. 

	Panasonic
	Q1: Our preference is Option 3. We think this should be discussed in RAN2 and RAN4.

	OPPO
	Q1: option 3

	Apple
	RAN1 can provide initial study and RAN2/RAN4 can decide.

	vivo
	Q1: option 1. We think UE assistance information is is beneficial for more proper gNB decision and it is important to gurantee RRM performance. 
Q2: besides the listed examples, we think the required MG/SMTC pattern in time period can also be considered.

	Google
	Q1: yes for Option 1.
Q2: the UE can indicate to the network the arrival in the buffer of XR traffic for UL transmission. 

	CMCC
	Q1: option 1, it is a important information for gNB to decide how many MGs/SMTC s can be skipped.




Interaction with DRX

Companies proposals and observations
	Company
	Proposals/Observations

	InterDigital
	Proposal 6: Discuss whether dynamic adaptation of MG/restrictions is supported in CDRX non-active periods

	Apple
	Proposal 6: the application of a time-window does not change UE-DRX, cell-DRX/cell-DTX state. 

	Nokia, NSB
	Observation 5: Interaction of scheduling restrictions due to RRM measurements and DRX can be considered to trigger skipping scheduling restrictions, e.g., if the beginning of a window of scheduling restrictions starts within the (beginning of) the OnDuration defined by the DRX Cycle, then the UE shall prioritize decoding PDCCH/PDSCH, or PUSCH/PUCCH transmission, i.e. the UE will effectively skip the scheduling restriction window. 
Observation 6: Interaction of scheduling restrictions due to RRM measurements and DRX can be considered to trigger skipping of scheduling restrictions, e.g., if the scheduling restrictions overlaps even partially with the ongoing OnDuration or next OnDuration, UE extends the ongoing active time in a DRX cycle.
Proposal 7: Evaluate rule for interaction of scheduling restriction due to RRM measurements and DRX to trigger skipping of scheduling restrictions for example:
· if the beginning of a window of scheduling restrictions starts within the (beginning of) the OnDuration defined by the DRX Cycle, then the UE shall prioritize decoding PDCCH/PDSCH, or PUSCH/PUCCH transmission, i.e. the UE will effectively skip the scheduling restriction window.

Proposal 8: Evaluate rules for scheduling restriction due to RRM measurements and DRX to adjust the DRX active time can for example:
· if the scheduling restrictions overlaps even partially with the ongoing OnDuration or next OnDuration, UE extends the ongoing active time in a DRX cycle.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 4: 	The impact of the DRX mechanism on the XR traffic and the RRM measurement needs to be considered in Rel-19.

	Panasonic
	Q1: Our preference is Option 2. WE think the RRM relaxation solution could be used for DRX as well.

	
	

	
	

	
	



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	Several companies discussed the interaction between DRX and Tx/Rx during MG/SMTCs with scheduling restrictions in their Tdocs:
· Discuss whether dynamic adaptation of MG/restrictions is supported in CDRX non-active periods: InterDigital
· Application of a time-window does not change UE-DRX, cell-DRX/cell-DTX state: Apple
· Discuss whether to skip the scheduling restriction window if the beginning of a window of scheduling restrictions starts within the (beginning of) the OnDuration: Nokia
· Discuss whether to extend the ongoing active time in a DRX cycle if the scheduling restrictions overlaps even partially with the ongoing OnDuration or next OnDuration: Nokia
· Consider the impact of the DRX mechanism on the XR traffic and the RRM measurement: Fraunhofer 


	Round 1
	

	
	

	
	

	
	

	
	

	
	



Discussion: Round #1
Several companies expressed their views related to interaction between DRX and solutions to enable Tx/Rx during MG/SMTCs with restrictions. To facilitate the discussion, please share your view (in the table below) on the following questions.

	Q1: Please, choose one of the following options below and elaborate your choice:
· Option 1: Discuss interation between DRX and solutions to enable Tx/Rx during MG/SMTCs with restrictions.
· Option 2: De-prioritize the discussion in RAN1 on interation between DRX and solutions to enable Tx/Rx during MG/SMTCs with restrictions.

Q2: If discussion on interation between DRX and solutions to enable Tx/Rx during MG/SMTCs with restrictions is considered (e.g., Option 1 above), what are possible issues that shall be considered for discussion? 




	Company
	Comments

	Qualcomm
	In our view, we can de-prioritize the interaction with DRX, at least until more details of the techniques are developed by RAN1.

	Fraunhofer
	Q1: Support Option 1. Interaction between DRX and MGs/SMTCs can have significant impact on the latency of data transmission in a single flow and must therefore be discussed. Performance may even be worse when multiple flows can have their own DRX.

	LG
	We think this issue can be deprioritize at least for now. 

	InterDigital
	We think it is useful to discuss the interaction between DRX and solutions at some stage, perhaps after more progress is made on the solutions (e.g. those identified in Section 3.6). Ok with Option 1.

	TCL
	Option 1 is ok for us. 

	Apple
	Option 1, at least we need to draw a conclusion one way or another.

	vivo
	The interaction between DRX and solutions can be discussed later, after a high-level framework for solutions is established.

	Google
	We think this can be deprioritzed at this stage.



Criteria allowing relaxation/deactivation/skipping of MG/SMTCs with restrictions

Companies proposals and observations
	Company
	Proposals/Observations

	Qualcomm
	Proposal 3. 	The UE state needs to be considered before activation/deactivation/relaxation. The UE state can include at least: UE mobility state, serving cell quality, buffer status and delay status. RAN2/RAN4 can study conditional measurement gap relaxation/activation/deactivation for XR traffic.  

Proposal 4. 	The UE can indicate to the gNB with uplink signalling such as UL MAC-CE of when it will take measurement gaps, or it can be used to activate a certain measurement gap configuration.

	Ericsson
	Proposal 5. Consider investigating both approaches below and potential transition between them for efficient operation.
•Approach 1 (baseline): Configured MGs are assumed enabled by default. DCI indication can cancel a MG occasion(s).
•Approach 2: Configured are assumed canceled by default or MAC CE command. DCI indication can activate a MG occasion(s).

	MediaTek
	Proposal 1: Enhancements to relax scheduling restrictions shall be used/activated only when the scheduling restriction is imposed on the XR high-priority packet transmission/reception.
Proposal 5: Consider mechanisms to minimize the impact on mobility performance caused by reduced RRM measurements without negating the XR performance.

	Nokia
	Proposal 5: When the UE is configured to indicate to the network that s-MeasureConfig is met, UE shall stop all measurements that cause scheduling restrictions (subject to consultation with RAN WG4).

	vivo
	Proposal 6: Characteristic(s) of service data can be considered to trigger enabling transmissions/receptions in gaps/restrictions.

	OPPO
	Proposal 5: It is up to RAN2 to decide whether to include RRM relaxation condition in Rel-19 XR WI, including whether/how UE should inform gNB that a MG occasion satisfies RRM relaxation condition on UE side.

	Samsung
	Observation 1: Unless RAN1 is requested by RAN2/RAN4 to provide support for enhancements to measurement-related features introduced by RAN2/RAN4, RAN1 need not discuss such enhancements.

	Fraunhofer IIS, Fraunhofer HHI
	Proposal 2: 	Dynamic (de)activation of the measurement gaps can be considered as a solution to mitigate the impact of RRM measurement gaps. FFS: criteria and conditions for good balance between the measurement accuracy and the timely transmission of the XR data.
Proposal 3: 	Temporarily prioritizing XR traffic over measurements can be considered as a solution to relax scheduling restrictions. FFS: criteria and conditions for good balance between the measurement accuracy and the timely transmission of the XR data.

	NEC
	Proposal 2: Study the conditions that a MG can/cannot be configured as a skipped MG, e.g., the condition can be determined based on the MG repetition period, the recent RRM measurement, or the number of consecutively skipped MGs of a MG configuration.

	ZTE
	Proposal 5: Solutions, such as priority between measurement and transmission/reception, measurement result based criteria, should be considered in order to minimize the negative impact on measurement.



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	Several companies discussed conditions and criteria to allow skipping/deactivation/relaxation of MG/SMTC with scheduling restrictions:
· Criteria and conditions for good balance between the measurement accuracy and the timely transmission of the XR data: Fraunhofer
· Consider UE mobility state, serving cell quality, buffer status and delay status to allow skipping/deactivation/relaxation of MG/SMTCs with restrictions: Qualcomm
· Consider switching between areas with different conditions: Ericsson
· Consider XR high-priority packet transmission/reception to allow skipping/deactivation/relaxation of MG/SMTCs with restrictions: MediaTek
· Consider s-MeasureConfig to skip/deactivate/relax MG/SMTCs with restrictions: Nokia
· Consider characteristic(s) of service data: vivo
· Consider the MG repetition period, the recent RRM measurement, or the number of consecutively skipped MGs of a MG configuration: NEC
· It is up to RAN2/RAN4 to decide whether to include RRM relaxation condition: OPPO, Samsung
· Solutions, such as priority between measurement and transmission/reception, measurement result based criteria, should be considered in order to minimize the negative impact on measurement: ZTE

	Round 1
	

	
	

	
	

	
	

	
	

	
	



Discussion: Round #1
Several companies raised an issue of additional criteria and conditions to allow skipping/deactivation/relaxation of MG/SMTCs with restrictions. Based on the discussion in the Tdocs, this issue is more related to RAN2 and RAN4. Thus moderator’s recommendation is to leave it up to RAN2/RAN4. Please, share your view (in the table below) regarding the question below:

	Q1. What do you think about moderator’s recommendation to leave the discussion on criteria and conditions to allow skipping/deactivation/relaxation of MG/SMTCs with restrictions to RAN2/RAN4?




	Company
	Comments

	Qualcomm
	It is unclear what is the interaction of this question with the one in 3.8. UE-autonomous skipping may be discussed in RAN1, which includes discussing on criteria / conditions to do so, although the final specification may be in RAN2/RAN4.

	Fraunhofer
	Q1: OK. We can assume that there are some criteria for tha purpose and don’t need to define them in RAN1. RAN2/RAN4 can take care of it.

	LG
	It seems releated to solutions in 3.7 and 3.8. Based on moderator’s plan, it should be discussed in RAN1 first. 
Even if the “criteria and conditions to allow skipping/deactivation/relaxation of MG/SMTCs” means certain high-level design in terms of applicability of the enhancement scheme, the discussion should be after the decision on the framework.

	Nokia1 
	Traffic charasteristics would belong more to RAN2 expertice, thus those would be better handled by RAN2. Radio condition based could be considered by RAN1 but may require RAN4 expertise, e.g. evaluation delay and necessary hysteris for stability of the condition to avoid possible miss-aligment between UE and network. 

	OPPO
	OK

	Apple
	Agree wht moderator’s recommendation. 

	vivo
	Share the similar view with LG.

	Google
	This can be discussed in RAN1 as well and we can communicate our conclusion to RAN2 to design the final solution.



Other issues

Companies proposals and observations
	Company
	Proposals/Observations

	TCL
	Proposal 2: Additional TOs after the end of the configured TO within a CG period can be considered. 
Proposal 3: When more than one CG configurations activation simultaneously, a UTO-UCI use to indicate un-used TOs within more than one CG configurations can be considered.
Proposal 4: Repetition for multi-PUSCHs transmissions within a CG configuration can be supported.

	Meta
	Proposal 2: Introduce new MG pattens to improve XR capacity performance.

	
	



Moderator’s summary

	Round
	Moderator’s summary

	Round 0
	Few companies discussed the following issues:
· Additional TOs after the end of the configured TO within a CG period can be considered: TCL
· UTO-UCI to indicate un-used TOs within more than one CG configurations: TCL
· Introduce new MG patterns: Meta

	Round 1
	

	
	

	
	

	
	

	
	

	
	



Discussion: Round #1
The following issues were additionally discussed in Tdocs:
· Issue 1: Additional TOs after the end of the configured TO within a CG period can be considered; 
· Issue 2: UTO-UCI to indicate un-used TOs within more than one CG configurations; 
· Issue 3: Introduce new MG patterns. 

Based on moderator’s view, issue 1 and 2 is related to UTO-UCI that were part of Rel18 but it is not part of Rel19. Issue 3, introducing new MG patterns is more related to RAN4 discussion. Thus it is recommended de-prioritize these issues. Please, share your view (in the table below) related to the following question:
	Q1: Do you agree to de-prioritize the issues below?
· Issue 1: Additional TOs after the end of the configured TO within a CG period can be considered; 
· Issue 2: UTO-UCI to indicate un-used TOs within more than one CG configurations; 
· Issue 3: Introduce new MG patterns. 

Q2: Do you any other topics/issue that shall be discussed in RAN1?





	Company
	Comments

	Qualcomm
	Q1: OK to deprioritize for now.

	LG
	Support to deprioritize. 

	Nokia1
	Q1: OK.

	Panasonic
	Q1: We think it would be beneficial to discuss Issue 2, as it could be useful along with multi-modal enhancements.

	Apple
	Issue 3 belongs to RAN4

	Google
	We can deprioritize at this stage.

	
	











Proposals for online sessions

Online session on Wednesday
Based on the discussion during offline and input in FL summary, moderator recommends the following proposals for endorsement/decision during online:

Proposal 2.6-1:
Consider at least network controlled solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements.
· FFS: Other types of solutions (e.g., autonomous, rule-based solutions, UE initiated solutions).
· FFS: Whether/how to account for the UE assistance information for network to make indication/configuration.

Proposal 2.3-1:
From RAN1 perspective, when an occasion(s) of gaps/restrictions that are caused by RRM measurements are cancelled/skipped fully, UE is assumed to receive/transmit in the gaps/restrictions that are caused by RRM measurements as it would without any (measurement etc. related) gaps/restrictions that are caused by RRM measurements.

Proposal 2.2-1:
RAN1 aims to develop/identify unified solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 normative work to types of gaps/restrictions that are caused by RRM measurements.

Proposal 2.4-1:
From RAN1 perspective, enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means the following:
Option 1 is prioritized - Enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means entirely skipping an occasion(s) of gaps/restrictions that are caused by RRM measurements.
· FFS: Option 2 - Enabling Tx/Rx in gaps/restrictions that are caused by RRM measurements means gaps/restrictions that are caused by RRM measurements are available for transmission/reception of signals other than signals used for measurement purposes.



Agreements during RAN1#116
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