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Introduction
This document is the email discussion summary for [101-e][221] NR_MG_enh_1 with the following topics covered
· Topic 1:	General (AI 8.11.1)
· Topic 2: Multiple concurrent and independent MG patterns (AI 8.11.2.2)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. Conclude issues with strict consensus, if any.
· 2nd round: 
· Conclude the issues identified in the 1st round. 
· Conclude the CR work partition
Topic #1: General (AI 8.11.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117602
	MediaTek inc., Intel Cooperation, Apple
	Observation 1: There is no agreement on whether RAN4 shall start the discussion of joint requirements.
Observation 2: According to Plenary guidance, individual requirements needs to be stable before starting the discussions of joint requirements.
Proposal 1: RAN4 to focus on individual requirements in this meeting and leave the joint requirement to later meetings or releases.
Proposal 2: For MG enh WI, each Email moderator for the separated objective to take above the spec impact analysis in RP-2117602 as a starting point to agree on the CR work split for TS38.133 in the 2nd round. 
Proposal 3: Only the measurement delay impacts on TS 38.133 need to be extended to sections 8.17 and 8.19 of TS36.133.

	R4-2117352
	CATT
	Proposal 15: Postpone the joint discussion of pre-MG, concurrent MG and/or NCSG to next release.

	R4-2118400
	Ericsson
	Proposal 21: RAN4 will start the discussion on the joint features after having agreements on each MG enh. topic, such as from Rel-18.

	R4-2118775
	Nokia, Nokia Shanghai Bell
	Proposal 16: Initiate the discussion of how concurrent MGP and pre-configured MGP shall operate combined.

	R4-2119350
	Huawei, Hisilicon
	Proposal 11: Start the 2nd phase of the WI from RAN4 Jan. meeting (if feasible and pending on the outcome of RAN4#101-e), and the scope of the 2nd phase includes
· Joint working of concurrent MGs and NCSG
· Joint working of concurrent MGs and pre-MG

	R4-2117460
	Apple
	Proposal 7: RAN4 shall conclude whether hybrid operation among pre-MG, concurrent gaps and NCSG is supported in R17 in this meeting.
Proposal 8: ask RAN2 to take hybrid operations into account in RRC signalling design for forward compatibility.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: General isues
Issue 1-1-1: Whether and when to start the discussion of joint requirements among different objectives in this WI 
· Background:
· Note in WID: The joint requirements for objectives (1), (2) and (3) can be discussed in the WI stage after stabilizing individual requirements.
· Proposals
· Option 1: Nokia, OPPO
· Initiate the discussion [in Rel-17], e.g., 
· (Nokia) Concurrent pre-MG and legacy MG. 
· (OPPO) Multiple concurrent pre-MGs
· Option 2: Huawei
· Start the 2nd phase of the WI from RAN4 Jan. meeting (if feasible and pending on the outcome of RAN4#101-e), and the scope of the 2nd phase includes
· Joint working of concurrent MGs and NCSG
· Joint working of concurrent MGs and pre-MG 
· Option 3: MTK, Intel, Apple
· Focus on individual requirements in this meeting
· Option 4: CATT, Ericsson
· Postpone to next release
· Option 5: Apple
· Make decision in this meeting
· Recommended WF
· Company inputs are welcomed. 

Issue 1-1-2: Whether to ask RAN2 to allow simultaneous configurations of pre-configured gap, concurrent gap and NCSG in RRC signalling design for forward compatibility
· Proposals
· Option 1: Apple
· RAN4 shall ask RAN2 to take hybrid operations (among Pre-MG, NCSG and concurrent gaps) into account in RRC signalling design for forward compatibility. 
· Recommended WF
· Company inputs are welcomed. 

Issue 1-1-3: Spec impact 
· Proposals
· Option 1: MTK, Intel, Apple
· TS38.133: Take the spec impact analysis in RP-2117602 as a starting point to agree on the CR work split for TS38.133 in the 2nd round
· TS36.133: Only the measurement delay impacts on TS 38.133 need to be extended to sections 8.17 and 8.19 of TS36.133.
· Recommended WF
· Company inputs are welcomed. 
· Try to agree the principle and start the CR work split discussion in the 2nd round

Companies views’ collection for 1st round 
Open issues 

Example 2
Issue 1-1-1: Whether and when to start the discussion of joint requirements among different objectives in this WI
	Company
	Comments

	vivo
	Ok with option 3 or 4

	Huawei
	First we support option 3, i.e. focus on individual requirements in this meeting.
For the joint working of individual objectives, we support option 2, i.e. to define some combinations of high interests among companies in Rel-17, e.g. joint working of concurrent MGs and NCSG. 
Of course, this is subject to the status of the discussion on each individual objective, and if they are not stable enough at the end of this meeting, we are also fine to postpone the joint working to next release as in option 4.

	Ericsson
	Option 4 and 3.
We suggest to focus on individual requirements firstly. RAN4 can further consider the joint requirements in the later release.
If the progress for each individual requirements is very good(for example, finishing the main issues of individual requirements in this meeting), RAN4 can discuss whether to further consider limited combination of requirements and identify the most important feature combinations in Rel-17.

	MTK
	Support Option 3 (or 4)
The most important issue in this meeting is to finish the individual requirements which can be used as the foundation for more complicated joint requirements. Leave the joint requirements to Rel-18 is also fine to us.

	Xiaomi
	Option 3, prefer to start the joint discussion after the requirements for concurrent MGs are stable, and RAN4 should focus on individual requirements in this meeting.

	ZTE
	Support Option 4 and 3. 
After individual requirements determined, then RAN4 can consider the joint requirements in WI.

	OPPO
	Option 3 is fine. We can focus on individual requirements in this meeting. Whether to shift to Rel-18 should be FFS.

	LG Electronics
	Support Option 3 & Option 4.

	Intel
	Support Option 3. And how we proceed the next step on the joint works among these objects can be decided in 2nd round at least. 

	CATT
	Support option 4 and option 3. Suggest to focus on individual requirements firstly. 

	Nokia
	Due to WI timeline, it seems that RAN4 either need to make some agreements or there is a need to down scope the WI in general. Not only regarding joint operations. If RAN4 agree to down scope the work for this WI this should be discussed as an overall down scoping discussion including down selecting other options listed open in RAN4#101.
We are fine to take an overall discussion on down scoping the WI. We do not see a problem discussing joint requirements in this meeting.
Hence, we support option 1 and option 2 to work on joint requirements for MG enhancements in Rel-17.  In our view, the discussion on individual objectives has considerably progressed and we have achieved to stabilize them including sending LSs to RAN2 on Pre-MG and Concurrent MGs. This work clearly needs to be continued by starting the phase of normative work at the present meeting with CR work split. However, this does not preclude to start the investigation on joint requirements in the 2nd WI phase. We agree with Huawei that the scenarios 
1. joint operation of Concurrent MGs with Pre-MG
2. joint operation of Concurrent MGs with NCSG 
are the major important use cases to work on in the 2nd WI phase. In our view, this work can be done over remaining meetings by addressing the specification impact of the joint operation for a subset of collision scenarios (for instance FNO and selected partial overlap scenarios).


 
Issue 1-1-2: Whether to ask RAN2 to allow simultaneous configurations of pre-configured gap, concurrent gap and NCSG in RRC signalling design for forward compatibility
	Company
	Comments

	vivo
	Ok with option 1

	Huawei
	Option 1 is fine.

	Ericsson
	Option 1 is fine.

	MTK
	Option 1 is fine.

	Xiaomi
	Option 1 is fine

	ZTE
	Fine with Option 1.

	OPPO
	Option 1 is fine.

	LG Electronics
	Fine with Option 1.

	Intel
	Option1 is fine. But if the signaling is based on MAC-CE based for RAN2, the backward compatibility could be difficult  

	CATT
	Fine with option 1. 

	Nokia
	Firstly, we support this, but we need to understand what ‘hybrid’ operation means such it can be clearly explained to RAN2. Secondly, it depends on Issue 1-1-1. But in essence RAN4 can work on the gap enhancements and inform RAN2 about the progress once agreements are reached. This should be independent of related MG enhancements agreed for Rel-18.



Issue 1-1-3: Spec impact
	Company
	Comments

	vivo
	Ok with option 1

	Huawei 
	We are fine with the spec impact analysis for 38.133.
For 36.133 impact, we suggest FFS as it may depend on the outcome of the discussions on the support of EN-DC and NE-DC of individual objectives.

	Ericsson
	Option 1 is fine.
We also support Huawei’s observation to FFS 36.133.

	MTK
	We are fine with Huawei’s suggestion.

	ZTE
	Support Option 1, and agree with Huawei’s suggestion.

	OPPO
	Option 1 is ok.

	LG Electronics
	RP-2117602 seems typo of R4-2117602.
For 38.133, OK with option 1.
For 36.133, we have same view with Huawei.

	Intel
	Option 1.

	CATT
	Fine with option 1. 

	Nokia
	The specification impact and CR split will depend on the further agreements and possible down scoping discussing in Issue 1-1-1. We support agreeing of CR work split in this meeting to ensure we have final CRs ready in time.
Further we have specific comments to the spec impact analysis in R4-2117602: 
We do not agree to put MAC CE indication / activation as FFS, since there was recent RAN1 agreement that MAC CE will be used for MG request and MG activation for positioning in Rel-17. We support using MAC CE based MG activation / deactivation also for RRM measurements such as SSB and CSI-RS L3 inter-RAT measurements, since it is network controlled and faster than RRC based activation/deactivation. Thus, it should be considered for Rel-17.
Measurement delay requirements will also be needed for Pre-MG. Given that MG activation/deactivation signalling may be based on RRC or MAC CE, we observe an impact to the measurement delay, which needs further consideration.
Regarding the measurement delay impact, we agree, impacts need to be extended to TS 36.133 for EN-DC and NE-DC cases, in that measurement delay requirements in terms of RRC processing delay and measurement reporting delay need to be captured. In case of NE-DC the requirements apply due to enhanced MG operation in NR PCell, for EN-DC the requirements apply due to enhanced MG operation in NR PSCell.


 
CRs/TPs comments collection
No CR/TP submitted in this agenda
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1-1
	Whether and when to start the discussion of joint requirements among different objectives in this WI
Status: 
· Option 1, Nokia
· Option 2: HW, Nokia
· Option 3: vivo, HW, E///, MTK, Xiaomi, ZTE, OPPO, LGE, Intel, CATT, Apple
· Option 4: vivo, HW, E///, MTK, ZTE, LGE, CATT
· Option 5, Apple
Recommendations for 2nd round: 
· Moderator suggests to go with the majority view: 
· Focus on the individual requirements in this meeting. 

	Issue 1-1-2
	Whether to ask RAN2 to allow simultaneous configurations of pre-configured gap, concurrent gap and NCSG in RRC signalling design for forward compatibility 
Status: 
· Option 1 is supported by all companies
· Intel pointed out the potential issue for MAC-CE based pre-MG
· Nokia suggested to clearly explain to RAN2 about the definition of ‘hybrid’.
Recommendations for 2nd round: 
·  Moderator suggests to agree on Option 1. The followings are to be captured in the draft WF. 
· Ask RAN2 to take hybrid operations (among Pre-MG, NCSG and concurrent gaps) into account in RRC signalling design for forward compatibility.
· Detail wording to be discussed in the LS draft.

	Issue 1-1-3
	Spec impact 
Status: 
· 9 companies are fine with the suggestion for TS38.133 in Option 1 (R4-2117602)
· 5 companies suggests to FFS the impact on TS 36.133
· Nokia suggested to consider MAC-CE based indication/activation also for other non-positioning measurements as well as the impact on measurement delay due to pre-MG, 
Recommendations for 2nd round: 
· Moderator suggests to take the analysis of spec impact on TS38.133 in R4-2117602 as a starting point and FFS for TS36.133. Details and any further adjustments are subjected to the technical discussions and will be left to the individual email thread discussion. 



CRs/TPs
No CR/TP submitted in this agenda

Discussion on 2nd round (if applicable)


Topic #2: Multiple concurrent and independent MG patterns (AI 8.11.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117352
	CATT
	Proposal 1: Concurrent gaps are allowed in the case when only non-NR RAT measurement objectives are configured. 
Proposal 2: It is feasible that PRS measurement for positioning is associated with only one of the instance of multiple gaps. 
Proposal 3: When UE supports per-FR gap, allow simultaneous configuring per-UE gap and per-FR gap. 
Proposal 4: The max number of supported concurrent gaps across all FRs for per-FR gap capable UE is 4. 
Proposal 5: The following combinations of gap configuration for per-FR gap capable UE should be supported: 
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	3
	1
	0
	1
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported


Proposal 6: For the gap collision handling, the priority rule and gap sharing factors can be defined jointly i.e. UE follow the defined priority rule of gap patterns to perform measurements and when the priority of two gap patterns are the same, UE will use the defined gap sharing factor to perform measurement in each gap occasion.
Proposal 7: For defining the priority rule, there can be the following approaches: 
· Option 1: Pre-define the priority rule. 
· Option 2: NW indicates the priority rule to UE based on UE capability. 
Proposal 8: For gap sharing factor, there can be the following approaches: 
· Option A: Define a fixed sharing factor between 2 gaps with same priority
· Option B: NW indicates sharing factor based on scenario
Proposal 9: Define the proximity conditions to differentiate overlapping and fully non-overlapping case i.e. when the minimum time distance between two gaps is smaller than [X]ms, the two gaps can be regarded as fully non-overlapping. In which the time distance between two gaps is defined from the end of the first gap to the start of the second gap. 
Proposal 10: The data can be scheduled on the non-overlapped part in the dropped gap occasion. 
Proposal 11: Not to define overhead cap for concurrent gap. 
Proposal 12: No need to additionally define that each reference signal can only be measured in one MG pattern. 
Proposal 13: CSSF should be calculated separately for each gap and only the frequency layers sharing this gap should be counted in. 
Proposal 14: Do not introduce a transition period for gap configuration/deconfiguration. 
Proposal 15: Postpone the joint discussion of pre-MG, concurrent MG and/or NCSG to next release. 

	R4-2117459
	Apple
	Proposal 1: not allow concurrent gap in the case when only non-NR RAT measurement objectives are configured.
Proposal 2: Simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement.
Proposal 3: without considering NTN and MUSIM, up to 3 concurrent gap patterns across all FRs for per-FR gap capable UEs is supported in this release.
Proposal 4: additional concurrent gap patterns can be considered in NTN or MUSIM operation.
Proposal 5: for gap collision handling on UE’s measurement behavior, define a sharing factor between 2 gaps, e.g., given X% gap sharing, the measurement w.r.t. one gap will share roughly X% of the time, while the other gap shares the remaining.
Proposal 6: the proximity conditions to apply gap collision handling, e.g., a time domain minimal distance [2]ms between the two gap instances.
Proposal 7: the same gap collision handling can be applied to all of the FO/FPO/PFO/PPO/FNO cases.
Proposal 8: more justification is needed if RAN4 decides to introduce gap cancelling due to NW scheduling. A simple solution is to avoid such concurrent MG configuration.
Proposal 9: it is necessary to introduce an overhead cap for concurrent gaps. RAN4 can introduce a UE capability indicating the supported maximum overhead.
Proposal 10: CSSF is separately calculated for each MG. If RAN4 decides to support overlapped scenario, then additional delay due to gap dropping can be reflected in the measurement latency requirements in section 9.
Proposal 11: Do not introduce a transition period if it’s agreed the RRC processing time is sufficient for gap configuration/deconfiguration.
Proposal 12: existing L1 measurement requirements need to be revisited. Take FR1 for example:
· For FO and FPO, existing P can apply.
· For FNO:
       =>      
· For PFO and PPO:
       =>      
Proposal 13: RAN4 to study if L1 measurement degradation due to multiple concurrent gaps needs to be addressed in this WI.

	R4-2117495
	Qualcomm Incorporated
	Proposal 1: For a UE capable of supporting multiple concurrent MG, the network can configure one of the MG exclusively for NR positioning measurements, i.e. the MG would not be shared with any other types of measurements.
Proposal 2: No need to support configuring multiple concurrent MG for scenarios where only non-NR RAT measurements are configured by the network.
Proposal 3: For UEs capable of per-FR gaps and multiple concurrent gaps, support simultaneous configuration of per-UE gap and per-FR gap when the per-UE gap is used for positioning measurements.
Proposal 4: Support a maximum of 3 concurrent MG. Specifically, support concurrent MG combinations in rows 0-4 in the table below. 
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	FFS

	4
	0
	1
	1
	FFS

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported



Proposal 5: If it is agreed to support overlapping concurrent measurement gaps, any rules to resolve collisions between overlapping measurement gaps would only apply between
a. two per-FR1 gaps,
b. two per-FR2 gaps,
c. one per-UE gap and one per-FR (FR1 or FR2) gap.
Proposal 6: Do not support FO or FPO concurrent MG.
Proposal 7: Support the following rules for handling gap collisions for PFO and/or PPO configurations (if agreed):
· For each colliding instance, select the gap with the longest MGRP.
· Take into account the proximity condition between gap instances when declaring a collision.
· In each case the UE performs measurements only within the selected/prioritized gap and data traffic is expected outside the selected/prioritized gap.
Proposal 8: X = 5 ms in the MG proximity condition.
Proposal 9: The rules for handling gap collisions would apply to FO, FPO, PFO and PPO, if any of them are agreed to be supported. No need to discuss each case separately.
Observation 1: Calculating MG overhead would need to account for any rules for resolving gap collisions and per-FR vs. per-UE gaps.
Proposal 10: Do not introduce a hard limit on MG overhead. It would be up to the network to control MG overhead by choosing efficient MG configurations.
Proposal 11: No need to impose the limitation that each reference signal can only be measured in one MG pattern.
Proposal 12: At least for non-overlapping concurrent MGs, CSSF within gap is calculated separately for each MG. Only the frequency layers/MOs associated with each MG would be counted when calculating CSSF within gap.
Proposal 13: FFS how to calculate CSSF for overlapping concurrent MGs, if such MG are agreed to be supported.
Proposal 14: Do not introduce a transition period if it’s agreed that the RRC processing time is sufficient for gap configuration/deconfiguration.
Proposal 15: The network should configure concurrent MG so that RLM is not adversely impacted.

	R4-2117604
	MediaTek inc.
	Proposal 1: No limitation to concurrent gap in the case when only non-NR RAT measurement objectives are configured.
Proposal 2: Leave the support of 2G/3G in concurrent gap work as low priority in Rel-17. RAN4 to finalize 4G/5G measurement requirements first.
Proposal 3: It is left to network implementation on whether to associate PRS measurement exclusively to a measurement gap.
Proposal 4: For per-FR gap capable UE, simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement.
Proposal 5: Without considering MU-SIM, the max # of gap to be supported across all FRs for per-FR gap capable UEs is up to UE’s capability. The value can be reported between 3 and 4. FFS how to jointly consider MU-SIM.
Proposal 6: Two measurement gaps are considered as colliding only if they are physically collide in time, i.e., X<0ms.
Proposal 7: Adopt the priority rule when gaps collide. Network can signal the priority level together with the gap configuration.
Proposal 8: The baseline UE supports the overhead cap no larger than the max overhead that it can support in Rel-15/16. An advanced UE capability can be added for the UE which does not need this overhead cap.
Proposal 9: Do not introduce any limitation on the RS to be associated to a measurement gap.
Proposal 10: CSSF is separately calculated for each MG, e.g., for a particular gap, only the dedicated frequency layers /use cases share this gap should be counted in.
Proposal 11: For intra-frequency measurement delay, RAN4 to further study the following 3 cases for concurrent gaps:
•	All SMTC occasions are non-overlapped with any of the 2 MGs, 
•	All SMTC occasions are fully-overlapped with one of the 2 MGs (including both MGs), 
•	Some SMTC occasions are non-overlapped with MGs and some are not
Proposal 12: For inter-frequency measurement delay, add a clear indication in the requirement on which MGRP/CSSF value should be adopted. FFS on how to handle the gap colliding case.
Proposal 13: Do not introduce a transition period for gap configuration/de-configuration. Existing RRC processing time is sufficient.
Proposal 14: For impact to L1 measurements, RAN4 to follow the same high-level principle in Rel-15. Priority will be given to measurement gap, followed by L3 measurement and then L1 measurement. A sharing factor between L3 and L1 measurement can be introduced if there is no remaining occasions for pure L1 measurements.

	R4-2117696
	CMCC
	Proposal 1: it is not necessary to limit that only PRS is measured for one of the measurement gaps. The MG used for PRS measurement may or may not be used for other measurement, which is up to network implementation.
Proposal 2: For the per-FR gap capable UE, it is proposed to allow the simultaneous configuring per-UE gap and per-FR gap.
Proposal 3: for the possible combinations for per-FR gap capable UE, it is proposed as following:
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported



Proposal 4: the max number of concurrent gap across all FRs for per-FR gap capable UEs is proposed to be 4.
Proposal 5: it is proposed to consider partially and fully-overlapped concurrent gaps, which could reduce the impact on the data loss.
Proposal 6: it is not necessary to define an overhead cap for concurrent gaps, which can be left to network implementation.
Proposal 7: it is not necessary to define transition period for gaps configuration/ reconfiguration 

	R4-2117796
	vivo
	Proposal 1: Allow concurrent gap in the case when only non-NR RAT measurement objectives are configured for LTE. Do not consider 2G/3G in concurrent MG work. 
Proposal 2: Use option 2 or 2a for whether allow simultaneous configuring per-UE gap and per-FR gap for per-FR gap capable UEs issue. 
Proposal 3: For the scenario where only per-FR is configured, the max number of gaps across all FRs could be 4, assuming the maximum number of gaps per FR is 2. 
The maximum number of gaps when per-UE gap and per-FR gap are configured simultaneous could be 4 whereas the maximum number of gaps is 2 for per FR and per UE configuration, respectively.
Proposal 4: For all identified overlapping scenarios, in order to define performance requirement, rules based on either priority or sharing principles should be investigated, i.e., fine with option 1/2/3.
Proposal 5:  For the FO case, support option 1, i.e., defining requirements, at least for the right hand side scenario in the figure. 
Proposal 6: Prefer not to define gap cancelling rule for FNO
Proposal 7: Investigate how to define a suitable MGRP when multiple measurement gaps are configured for related measurement performance requirements such as RLM.
Proposal 8: suggest to define an overhead cap for concurrent gap. Principles on how to define the overhead cap can be FFS

	R4-2117824
	Xiaomi
	Proposal 1: UE is allowed to be configured with concurrent MG to perform only non-NR RAT measurements.
Proposal 2: RAN4 clarifies that the gap pattern #24 and #25 can be configured as per-UE gap or –FR gap for per-UE capable UE or per-FR capable UE respectively.
Proposal 3: For per-FR gap capable UE, it is not allowed to be configured simultaneously per-UE gap and per-FR gap.
Proposal 4: For per-FR capable UE, the maximum number of the concurrent measurement gap across all FRs is 3.
Proposal 5: The combinations of simultaneous gaps for per-UE capable UE and per-FR gap capable UE are supported in Table 1.
Table 1: The supported combinations of simultaneous gaps
	Index
	# of simultaneous MG

	
	Per-FR1
	Per-FR2
	Per-UE

	0
	0
	0
	1

	1
	1
	0
	0

	2
	0
	1
	0

	3
	1
	1
	0

	4
	0
	0
	2

	5
	2
	1
	0

	6
	1
	2
	0



Proposal 6: RAN4 is deprioritized to define requirements for fully-overlapped (FO) and fully-partial overlapped (FPO) concurrent gaps.
Proposal 7: RAN4 is to define the requirements for partial fully-overlapped (PFO) or partial partial-overlapped (PPO) concurrent gaps.
Proposal 8: Either the priority rules or gap sharing rules is adopted for partial fully-overlapped (PFO) or partial partial-overlapped (PPO) concurrent gaps.
Proposal 9: The CSSF with gap should be defined based on the carriers to be measured with the same measurement gap pattern.
Proposal 10: One reference signal can only be measured in one MG pattern.

	R4-2117835
	LG Electronics
	Proposal 1: Do not define simultaneous configurations of per-UE gap and per-FR gap for UE supporting per-FR gap in Rel-17.
Proposal 2: Decide whether to allow both 2 MGs for FR1 and 2 MGs for FR2 simultaneously after investigating both benefits and UE complexity.
Proposal 3: Consider priority when measuring only in one MG on occasions where the two MGs are overlapped. 
Proposal 3-1: Consider gap sharing if each priority for two MGs is same. 
Proposal 4: Configure priority considering that any overlapped MG is not precluded during all overlapped duration.
Proposal 5: UE is not required to conduct reception/transmission of data during MGL of MG with high priority if priority between MGs is different in case of overlapped MGs. 
Proposal 6: UE is not required to conduct reception/transmission of data during entire MGLs of multiple MGs if priority between MGs is same in case of overlapped MGs. 
Proposal 7: UE is required to conduct reception/transmission of data outside of MGL of MG with higher priority in case of overlapped MGs. 
Proposal 8: Consider overhead cap with   when configuring multiple MG patterns.
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS 

	R4-2118014
	Intel Corporation
	Observation 1: The concurrent MGs can be any of
· all per-UE, 
· all per-FR (for the same FR), or
· a combination of per-UE and per-FR MG patterns, with at least one per-UE and at least one per-FR
Proposal 1: The maximum number of supported concurrent gaps across all FRs can be 3. 
Proposal 2: An overhead cap for the concurrent MG shall be defined.
Observation 2: How to define the limitation of the total concurrent gap patterns activated can be FFS, e.g.
· The static number (e.g., a cap as the applicability condition)
· The adaptive limitation based on the gap instances within the concurrent gap pattern  
Proposal 3: The concurrent MGs shall be NOT allowed in the case when only non-NR RAT measurement objectives are configured.
Proposal 4: PRS measurement for positioning is exclusively associated with only one of instances of multiple gaps at least for Rel17
Observation 3: As the network can know the priority of the concurrent gaps which may be overlapping before granting them, the serving gNB can enable/disable either of them.
Proposal 5: Defining the requirements on the minimum proximity among the multiple concurrent gap instances is the more feasible way to avoid the overlapping issue for the multiple concurrent gaps.
Observation 4: UE processing capability shall be taken count into the proximity of two adjacent gap instances in a concurrent measurement gap configuration.
Observation 5: There are several alternatives to resolve such problem:
· To define the new candidates of k1, k2 when concurrent MG applied
· Or limited to the concurrent MGs for some use cases with higher tolerance of latency.
Proposal 6: The measurement delay requirement in case of multiple gaps shall be revisited. The non-overlapping scenarios can be studied as a start point.
Observation 6: When non-overlapping concurrent measurement gap patterns, the measurement requirements for SSB/CSI-RS/PRS in Rel15/Rel16 without the gap sharing can be applicable for them independently.

	R4-2118365
	OPPO
	Proposal 1: Concurrent MGs are not allowed when the UE is configured to perform only non-NR RAT measurement.
Proposal 2: When the association is not provided, RAN4 can consider to define default UE behavior of measurement, e.g., fallback to legacy gaps.
Proposal 3: For Per-FR gap capable UE, it is allowed to be configured with only per-FR or per-UE concurrent gaps, but not allowed for per-UE gap and per-FR gap to be configured simultaneously.
Proposal 4: Define max number of concurrent gaps across all FRs for per-FR gap capable UEs as 4.
Proposal 5: Consider priority when measuring only in one MG in occasions where the two MGs are overlapped. Consider gap sharing if each priority for two MGs is same.
Proposal 6: open to discuss overhead issues after conclusion of overlapping issues.

	R4-2118400
	Ericsson
	Observation 1: When introducing concurrent gaps, UE may not to receive the DL or/and transmit the UL during a long period which may be intolerable by some low latency service, such as URLLC.
Observation 2: UE may not transmit the HARQ feedback due to the length of aggregated gaps larger than K1.
Observation 3: Compared with priority rule and sharing rule, the advantages of gap cancel rule are as follows.
•	Both NW and UE will have the clear understanding in each gap collision occasion if gap cancel rule will be applied.
•	Gap cancel rule is a general type of sharing rule and priority rule and can transform to sharing rule and priority rule easily.
•	Compared with sharing rule which have uncertain UE behaviours on gaps, gap cancel rule can maximize on resource utilization and efficient data scheduling.
•	Compared with priority rule which always prioritize one gap, gap cancel rule can bring more measurement flexibility and maximize gap utilization.
Proposal 1: It’s up to NW to decide whether to configure only non-NR RAT measurement objectives.
Proposal 2: It’s up to NW to decide whether to configure an exclusive gap for positioning.
Proposal 3: UE can be configured with per-UE gap and per-FR gap when UE is capable of per-FR gap and concurrent gaps.
Proposal 4: When UE supports both per-FR gap and concurrent gaps, except the legacy gap combination, the combination of the per-UE gap and/or per-FR gap to be configured can be as follow.
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported


Proposal 5: The max number of supported concurrent gap can be 4 when UE supports both per-FR gap and concurrent gaps.
Proposal 6: The pre-condition to apply the overlapping rule is to compare the time difference between ending point of one gap and the starting point of the other gap with a threshold equaling 4ms in FR1 and 1ms in FR2. 
Proposal 7: The example of signalling table for three collision rules is shown as follow.
	Signalling indication
	Signalling Transformation among Three Rules

	
	Cancel rule
	Sharing rule(Y%)
	Priority rule

	#0
	0000
	0%
	Gap #1

	#1
	0001
	25%
	NA

	#2
	0010
	25%
	NA

	#3
	0011
	50%
	NA

	#4
	0100
	25%
	NA

	#5
	0101
	50%
	NA

	#6
	0110
	50%
	NA

	#7
	0111
	75%
	NA

	#8
	1000
	25%
	NA

	#9
	1001
	50%
	NA

	#10
	1010
	50%
	NA

	#11
	1011
	75%
	NA

	#12
	1100
	50%
	NA

	#13
	1101
	75%
	NA

	#14
	1110
	75%
	NA

	#15
	1111
	100%
	Gap #0


Proposal 8: Introduce the gap cancel rule to indicate which gap will be disabled when overlapping happens. The detail signalling is up to RAN2.
Proposal 9: The gap cancel rule can be extended to further support new type of gaps by indicating the gaps based on the usage, such as MU-SIM gaps.
Proposal 10: RAN4 can further study the new gaps, such as MU-SIM gaps after agreeing current concurrent gaps overlapping rule.
Proposal 11: Data scheduling is expected on the dropping gap occasions after introducing the gap cancel rule.
Proposal 12: RAN4 to skip the FO/FPO/PFO/PPO/FNO discussion and applies the gap cancel rule to all of these scenarios.
Proposal 13: RAN4 not to define an overhead cap.
Proposal 14: Only the dedicated frequency layers or the frequency layers related to the configured use cases will be counted in the CSSF calculation for each gap.
Proposal 15: Additional scaling factor Kgap shall be introduced on top of CSSF when gap collision happens.
Proposal 16: Do not introduce a transition period due to current RRC processing time is sufficient for concurrent gaps reconfiguration.
Proposal 17: The UE will continue and complete the ongoing measurement on MO1 using MGP1 and meet the corresponding measurement requirement based on MGP1 during this measurement period even if the MO1 is reconfigured to be measured using MGP2.
Proposal 18: UE will perform the measurement on MO2 using MGP2 immediately after the concurrent gaps reconfiguration, if MO2 can’t be measured by MGP1 due to gap offset or  if gap length is not enough.
Proposal 19: After one of concurrent gaps deconfiguration, data scheduling is expected on this disabled MG’s time occasions.
Proposal 20: When overlapping rule won’t applied, extend the P scaling factor by replacing T_SSB/MGRP with ∑_(i=1)^N▒T_SSB/MGRP_i  for L1-RSRP measurements. Where, N is the number of MGPs which are non-overlapped with serving cell’s SMTC.
Proposal 21: RAN4 will start the discussion on the joint features after having agreements on each MG enh. topic, such as from Rel-18.

	R4-2118413
	Ericsson
	Draft CR on skeleton change

	R4-2118775
	Nokia, Nokia Shanghai Bell
	Proposal 1: Allow concurrent gap also when only non-NR RAT measurement objectives are configured.
Proposal 2: No need to keep ‘exclusively’ in ‘PRS measurement for positioning is [exclusively] associated with only one of the instances of multiple gaps at least for R17’
Proposal 3: Support Index 6, 2 MGs per FR when UE support per-FR and concurrent MGs and in total of 4 MGPs.
Proposal 4: Support simultaneous configuring of per-UE gap and per-FR gap (for per-FR gap capable UE).
Proposal 5: Simultaneous MG combinations Index 3 – 5 are supported.
Proposal 6: Support the 2 additional combinations (Index 11 and Index 12).
Proposal 7: There are no limitations on which MGPs that can be configured as concurrent MGPs, provided that the MGPs are MGPs supported by the UE.
Proposal 8: Define requirements for fully overlapped (FO)
Proposal 9: Define requirements for fully partial overlapped (FPO)
Proposal 10: No need to define gap collision handling rules for FNO scenario.
Proposal 11: Measurements performed based on a concurrent MG configuration shall have highest priority.
Proposal 12: measurement performed based on a concurrent MG configuration use all available MG of the concurrent MGP to perform the measurements according to the concurrent MG configuration.
Proposal 13: Option 2. There is no need for RAN4 to define a measurement gap overhead.
Proposal 14: Any measurement gap overhead limitations need to be justified.
Proposal 15: There is no need to introduce a transition period for gap configuration and deconfiguration
Proposal 16: Initiate the discussion of how concurrent MGP and pre-configured MGP shall operate combined.

	R4-2119114
	ZTE Corporation
	Proposal 1: Once the association of one concurrent MG is not provided through configuration signaling by network, which means the concurrent MG is applicable for all MOs, i.e. Option 1 is preferred.
Proposal 2: For the case that only non-RA RAT MO are configured, no need to further discuss.
Proposal 3: We prefer Option 2a, Simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement.
Proposal 4: The motivation of introducing priority rule is that specific use case exists. 
Proposal 5: Sharing rule should be supported as baseline.
Proposal 6: It is no need to define an overhead cap for concurrent gaps. NW can fully control the concurrent gaps overhead when configuring.
Proposal 7: The achieved agreements for Issue 2-4 and Issue 7-1 can support Option 1 and Option 2 here. No need to further discuss.
Proposal 8: Based on the latest revised WID, concurrent gap introduced by MU-SIM may be out of the WID scope.

	R4-2119350
	Huawei, Hisilicon
	Proposal 1: Remove “exclusively” in the following agreement:
· PRS measurement for positioning is [exclusively] associated with only one of the instance of multiple gaps at least for R17
Proposal 2a: Support simultaneous per-UE MG and per-FR MG for per-FR MG capable UEs.
Proposal 2b: Max number of concurrent MGs across all FRs for per-FR MG capable UE is 3.
Proposal 2c: Combination Index 3 and 4 in the Table for Issue 3-3 in [1] are supported, and Index 5 and 6 are not supported.
Proposal 3: The proximity condition for two concurrent MGs is defined as:
If the distance between two MGs (Dmin) is smaller than a threshold (X) then the condition is met, otherwise the condition is not met, where X is up to UE capability and Dmin is the minimum between 
· D1: the end of an occasion of MG#1 to the beginning of next closest occasion of MG#2, and 
· D2: the end of an occasion of MG#2 to the beginning of next closest occasion of MG#1 
The two occasions from the two MGs that give Dmin are considered as colliding.
Proposal 4: Apply the same collision handling for all FO/FPO/PFO/PPO cases and FNO case when the proximity condition is met:
· UE will only do the measurement w.r.t. the MG with higher priority on all colliding occasions, and which MG has higher priority is indicated by the NW.
· The data scheduling is expected during the dropped MG occasions.
Proposal 5: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms.
Proposal 6a: Do not support 2G/3G measurement with concurrent MGs.
Proposal 6b: Support LTE measurement with concurrent MGs as a separate UE capability.
Proposal 6c: LTE measurement with concurrent MGs can be supported no matter if there is no NR measurement configured.
Proposal 7: The limitation that each reference signal can only be measured in one MG is not needed.
Proposal 8: For defining measurement requirements with concurrent MGs, CSSF is separately calculated for each MG accounting for the frequency layers associated with the concerned MG. 
Proposal 9: Do not introduce transition period for configuration, reconfiguration or de-configuration of concurrent MGs.
Proposal 10: Do not define effective MGRP for the L1 measurement requirements in case of concurrent MGs, but define P factor by counting the number of L1 measurement occasions not overlapped with any occasion of the concurrent MGs. 
Proposal 11: Start the 2nd phase of the WI from RAN4 Jan. meeting (if feasible and pending on the outcome of RAN4#101-e), and the scope of the 2nd phase includes
· Joint working of concurrent MGs and NCSG
· Joint working of concurrent MGs and pre-MG



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Applicability and configurations
Note: Regarding the case when association is not provided, OPPO and ZTE have proposals. But according to the agreemetn in last meeting, it is pending on RAN2’s feedback on the feasibility. Therefore, this issue is not add here by Moderator.
Issue 2-1-1: Whether concurrent gaps are allowed in  the case when only E-UTRAN measurement objectives are configured.
· Note: 2G/3G will be separately discussed.
· Proposals
· Option 1: CATT, MTK, vivo, Xiaomi, Ericsson, Nokia
· Yes
· Option 2: Apple, QC, Intel, OPPO
· No
· Option 3: ZTE
· No need to further discuss
· Option 4: Huawei
· Yes, provided that UE supports LTE measurement with concurrent MGs, which is Up to UE capability
· Recommended WF
· Company inputs are welcomed.

Issue 2-1-2: Whether PRS measurement for positioning can only be exclusively associated with only one of the instance of multiple gaps at least for R17
· Proposals
· Option 1: [CATT], [QC], MTK, CMCC, Ericsson, Nokia, Huawei
· No
· Option 2: Intel
· Yes
· Recommended WF
· Agree on Option 1, i.e., left it to network implementation

Issue 2-1-3: Whether to support 2G/3G measurement with concurrent gap
· Proposals
· Option 1: vivo, Huawei
· No
· Option 2: MTK
· Leave it low priority
· Recommended WF
· Company inputs are welcomed.


Sub-topic 2-2: UE capability related issues
Note: 
1. On MU-SIM, let’s wait for the LS reply and also RAN Plenary guidance in Dec. Moderator will postpone the discussion to next meeting. 
2. On NTN, RAN2 is still discussion how to modify the measurement gap. Moderator will postpone the discussion to next meeting. 
3. Nokia’s proposal 7 was already discussed in May meeting and addressed in the page 5 of WF R4-2108346. Moderator will skip the discussion in this meeting.
	· Agreement:
· No separate UE capability is needed for the gap patterns supported for concurrent gap
i. Revisit it in the future based on the conclusion in overhead cap discussion, if needed


4. Current status on supported cases for information
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	FFS

	4
	0
	1
	1
	FFS

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported

	11
	2
	0
	0
	FFS

	12
	0
	2
	0
	FFS



Issue 2-2-1: Whether to allow simultaneous configuration of per-UE gap and per-FR gap to FR gap capable UEs
· Proposals
· Option 1: Xiaomi, LGE, OPPO
· No
· Option 2: CATT, CMCC, vivo, Ericsson, Nokia, Huawei
· Yes 
· Option 2a: Apple, QC, MTK, vivo, ZTE 
· Simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement
· Recommended WF
· Can we take Option 2a as a middle ground for compromise?
· Note: Huawei has a proposal on not to support index 5, which is pending on this discussion.

Issue 2-2-2: Max number of concurrent gap across all FRs for per-FR gap capable Ues (without considering MU-SIM and NTN)
· Proposals
· Option 1: Apple, QC, Xiaomi, Intel, Huawei
· 3
· Option 2: CATT, CMCC, vivo, OPPO, Ericsson, Nokia
· 4
· Option 3: MTK 
· Up to UE capability
· Option 4: LGE
· Up to the study on both benefits and UE complexity
· Recommended WF
· Any idea on compromise is welcomed.

Issue 2-2-3: Support of indices 11 and 12
· Proposals
· Option 1: Nokia
· Support the 2 additional combinations (Index 11 and Index 12)
	Index
	# of simultaneous MG

	
	Per-FR1
	Per-FR2
	Per-UE

	11
	2
	0
	0

	12
	0
	2
	0


· Recommended WF
· Agree on Option 1. 
· As they are the fall-backs of index 0 and index 1 respectively, there should be no concern to support 11 and 12.

Issue 2-2-4: Clarification on gap pattern #24 and #25
· Proposals
· Option 1: Xiaomi
· RAN4 clarifies that the gap pattern #24 and #25 can be configured as per-UE gap or –FR gap for per-UE capable UE or per-FR capable UE respectively.
· Recommended WF
· Company inputs are welcomed.

Issue 2-2-5: Clarification on configuration limitations or restrictions regarding the GPs supported by the UE
· Proposals
· Option 1: Nokia
· Besides the potential outcome of UE capability and overhead cap discussions, no additional configuration limitations or restrictions regarding which of the GPs supported by the UE that can be configured as concurrent gap.
· Recommended WF
· Company inputs are welcomed.

Sub-topic 2-3: Overlapping
Moderator will focus on the general rules for defining the requirements in this meeting. Regarding FO, FPO, PFO, PPO scenarios, let’s just collect the preference from each company in the 1st round
Issue 2-3-1: Proximity condition for overlapping 
· FFS in last meeting: the proximity conditions to apply gap collision handling, e.g., a time domain minimal distance [X] ms between the two gap instances
· Proposals
· Option 1: MTK
· X < 0, i.e., physically collided
· Option 2: Apple
· X = 2
· Option 3: Ericson
· 4 in FR1 and in 1 FR2
· Option 4: QC
· X = 5 
· Option 5: Huawei
· Up to UE capability 
· Recommended WF
· Company inputs are welcomed.

Issue 2-3-2: UE behavior during colliding gap occasion 
· Proposals
· Option 1: QC, MTK, vivo, Xiaomi, OPPO, [Nokia], [ZTE], Huawei
· Priority rule 
· UE will only do the measurement w.r.t. the gap with higher priority on all colliding occasions
· The priority can be configurable or fixed
· FFS whether to resume data scheduling during dropped gap occasions
· Option 2: Apple, vivo, Xiaomi, ZTE
· Gap-sharing rule
· Given X% gap sharing, the measurement w.r.t. one gap will share roughly X% of the time, while the other gap shares the remaining 
· The sharing factor can be configurable or fixed
· [Data schedule is not expected during both gaps]
· Option 3: CATT, LGE
· A hybrid priority and gap-sharing rule
· Sharing is only considered between equal priority gaps
· Data scheduling is expected during the dropped gap occasions
· Option 4: Ericsson, 
· Gap cancellation rule
· A pattern telling UE how to drop gaps in each colliding occasion. 
· Data scheduling is expected during the dropped gap occasions
· Recommended WF
· Any idea to compromise is welcomed.

Issue 2-3-3: Company preference on introducing FO, FPO, PFO, PPO scenarios
· A table will be used to collect preference. If the general rule can be concluded in the 1st round, we can try to agree some scenarios which are less controversial. 
· Recommended WF
· Please provide your company preference 


Sub-topic 2-4: Overhead
Issue 2-4-1: Whether to define the overhead cap
· Proposals
· Option 1: Apple, vivo, LGE, Intel, HW
· Yes
· Option 2: CATT, QC, CMCC, Ericsson, Nokia, ZTE
· No 
· Option 3: MTK
· Introduce a UE capability for those UE who does not need cap 
· Option 4: OPPO
· Postpone after overlapping issues get concluded
· Recommended WF
· Any idea to compromise is welcomed

Issue 2-4-2: how to define overhead cap
· Proposals
· Option 1: MTK
· The max overhead that UE can support in Rel-15/16.
· Option 2: LGE
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP 
· Option 3: Huawei
· When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms
· Recommended WF
· Company inputs are welcomed.

Sub-topic 2-5: Measurement requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5-1: Whether to additionally consider the limitation that each reference signal can only be measured in one MG pattern
· Proposals
· Option 1: CATT, QC, MTK, Huawei
· No
· Option 2: Xiaomi
· Yes
· Recommended WF
· Can we agree on Option 1?

Issue 2-5-2: CSSF calculation
· Proposals
· Option 1: CATT, Apple, QC, MTK, [Xiaomi], Ericsson, Huawei
· CSSF should be calculated separately for each gap and only the frequency layers sharing this gap should be counted in 
· Note how to deal with overlapping concurrent MGs is up to Sub-topic 2-3. 
· Option 2: Nokia
· Measurement performed based on a concurrent MG configuration use all available MG of the concurrent MGP to perform the measurements according to the concurrent MG configuration.
· Recommended WF
· Can we agree on Option 1?

Issue 2-5-3: Measurement delay outside gap
· Note: This issue is pending on the conclusion of overlapping
· Proposals
· Option 1:  MTK
·  RAN4 to further study the following 3 cases for concurrent gaps
· All SMTC occasions are non-overlapped with any of the 2 MGs, 
· All SMTC occasions are fully-overlapped with one of the 2 MGs (including both MGs), 
· Some SMTC occasions are non-overlapped with MGs and some are not
· Recommended WF
·  Collect view in 1st round

Issue 2-5-4: Measurement delay within gap
· Proposals
· Option 1: MTK 
· Add a clear indication in the requirement on which MGRP/CSSF value should be adopted. FFS on how to handle the gap colliding case 
· Option 2: Ericsson
· Additional scaling factor Kgap shall be introduced on top of CSSF when gap collision happens.
· Recommended WF
·  Collect view in 1st round

Sub-topic 2-6: Impact to other L1 measurements
Issue 2-6-1: How to capture the impact on L1 measurements due to concurrent gap
· Note: Including RLM, BFD, CBD, L1-RSRP, L1-SINR
· Proposals
· Option 1: Apple
· For FO and FPO, existing P can apply.
· For FNO:                        =>      
· For PFO and PPO:         =>      
· Option 2: QC
· The network should configure concurrent MG so that RLM is not adversely impacted
· Option 3: MTK
· RAN4 to follow the same high-level principle in Rel-15. Priority will be given to measurement gap, followed by L3 measurement and then L1 measurement. A sharing factor between L3 and L1 measurement can be introduced if there is no remaining occasions for pure L1 measurements
· Option 4: Ericsson
· When overlapping rule won’t applied, extend the P scaling factor by replacing   with  for L1-RSRP measurements. Where, N is the number of MGPs which are non-overlapped with serving cell’s SMTC.
· Option 5: HW
· Do not define effective MGRP for the L1 measurement requirements in case of concurrent MGs, but define P factor by counting the number of L1 measurement occasions not overlapped with any occasion of the concurrent MGs.
· Recommended WF
· Moderator is thinking that for forward compatibility, maybe we should avoid creating more and more scenarios and using exactly equation(s) in each scenario because later we may need to work on even more complicated problem, e.g., MU-SIM and NCSG. With more and more gaps to be considered, the difficulty to identify all scenarios grows exponentially. Maybe a generic way to define the requirement is better, e.g., try to count the number of remaining available samples for L1 measurements
· Companies are welcomed to provide on how to consider forward compatibility

Sub-topic 2-7: Others
Issue 2-7-1: Whether to introduce a transition period for gap configuration/deconfiguration
· Proposals
· Option 1: CATT, Apple, QC, MTK, CMCC, Ericsson, Nokia, Huawei
· No
· Recommended WF
· Agree on Option 1

Issue 2-7-2: UE measurement behavior after transition
· Proposals
· Option 1: Ericsson
· The UE will continue and complete the ongoing measurement on MO1 using MGP1 and meet the corresponding measurement requirement based on MGP1 during this measurement period even if the MO1 is reconfigured to be measured using MGP2.
· UE will perform the measurement on MO2 using MGP2 immediately after the concurrent gaps reconfiguration, if MO2 can’t be measured by MGP1 due to gap offset or  if gap length is not enough.
· After one of concurrent gaps deconfiguration, data scheduling is expected on this disabled MG’s time occasions.
· Recommended WF
· Company views are welcomed.


Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1: Whether concurrent gaps are allowed in  the case when only E-UTRAN measurement objectives are configured
	Company
	Comments

	vivo
	Ok with option 1

	Huawei
	Option 4.
We think concurrent MGs for LTE measurement should be a separate capability from concurrent MGs for NR measurement. For UE supporting this capability, concurrent gaps can be allowed in the case when only E-UTRAN measurement objectives are configured.

	Ericsson
	Option 1
It’s up to NW to configure one gap for non-NR RAT measurements or two gaps. If UE supports concurrent gaps, there is no technical reason to NOT support two inter-RAT measurements.

	MTK
	Support Option 1.
At least from our side we do not see the problem to allow this configuration nor any UE implementation difficulty. But we are open to accommodate different UE implementations if clarified. 

	Xiaomi
	Option 1, it is benefit to configure concurrent gaps for LTE measurement when UE move from NR coverage to LTE coverage.

	ZTE
	We are open for this issue, we just want to emphasize it is not an important issue, no need to spend much time here.

	OPPO
	Option 2. Concurrent MGs are not expected when the UE is configured to perform only non-NR RAT measurements, because we cannot see the necessity of such measurement. It can follow current network configuration.

	LG Electronics
	Support Option 2. 
For Option 1, it is not clear why/when NR UE is configured to measure only LTE with LTE MOs. And, benefit is not clear because LTE measurement is based on CRS.

	Apple
	Support option 2. We don’t see many practical use cases of such configuration. In LTE there is PSS, SSS and CRS every 5ms, which is denser than SMTC in NR. Therefore, it is easier to use one gap to cover all the LTE layers. Besides, this is more like an enhancement on LTE. If there is real demand from the field, this should have been raised in LTE design. But no one ever claimed such need in LTE design. 
On the other hand, allowing such configuration would result in extra standardization work, which is something doable but definitely with low priority (much lower than joint discussion with pre-MG and NCSG).  

	Intel
	Option 2 since such aspect is for NR only. It doesn’t make sense enable the advanced NR UE to measurement non-NR RATs only.

	CATT
	Support option 1. The use case configuration for concurrent gap is NW implementation. There is not necessity to limit the configuration. And we don’t understand what is the issue for this configuration if UE support concurrent gaps. 

	Nokia
	Option 1.
We would like to understand the views on 2 aspects:
1) is it allowed to configure concurrent MGs if only E-UTRAN measurements are configured (using non concurrent MGs)?
2) is it allowed to configure E-UTRAN measurements only using concurrent measurement gaps?
It would be good to get clarification on both aspects. 
It is not clear to us what would be technical reason why there would not be allowed to configure only E-UTRAN measurements for either of 1) or 2). However, if there are reasons why this would not be possible it can be discussed.

	Qualcomm
	We prefer option 2. Is there a need to enhance non-NR RAT measurements by configuring concurrent MGs?
To address Nokia’s questions:
1) No, concurrent MG would not be allowed if only E-UTRAN measurements are configured.
2) If only E-UTRAN measurements are configured then only one MG should be configured.


 
Issue 2-1-2: Whether PRS measurement for positioning can only be exclusively associated with only one of the instance of multiple gaps at least for R17
	Company
	Comments

	XXX
	

	Huawei
	Support the Recommended WF

	Ericsson
	Support the Recommended WF

	MTK
	Support the Recommended WF

	ZTE
	Support the Recommended WF

	OPPO
	Support the Recommended WF

	LG Electronics
	Support the recommended WF

	Apple
	Fine with the recommended WF.

	CMCC
	Support the recommended WF.

	Intel
	Fine with the recommended WF.

	CATT
	Fine with the recommended WF. 

	Nokia
	We conditionally support the recommended WF.
However, it still needs to be agreed whether the agreement should include or exclude the word ‘exclusively’. Our view here is that it was not clear what ‘exclusively’ would mean, but if it refer to that ONLY ONE GP can be associated to PRS we support removing the word ‘exclusively’.

	Qualcomm
	Support the recommended WF. Not sure why we’re discussing this question. The important point was to agree that the network can configure one concurrent MG to be used for positioning measurements, not shared with RRM measurements. We understand this has been agreed already.


 
Issue 2-1-3: Whether to support 2G/3G measurement with concurrent gap
	Company
	Comments

	vivo
	Support option 1

	Huawei
	Option 1 

	Ericsson
	Option 2.

	MTK
	Either Option 1 or 2 is fine to us.

	Xiaomi
	Option 1

	ZTE
	Prefer Option 2.

	OPPO
	Support option 1

	LG Electronics
	Support Option 1 

	Apple
	Option 1.

	Intel
	Option 1

	CATT
	Support option 2. 

	Nokia
	Option 3: Support 2G/3G measurements with concurrent gap 
We are wondering why it would not be allowed to configure 2G/3G measurements using concurrent measurement gaps. It would technically be the same as configuring 2G/3G measurement only using existing (non-concurrent) measurement gaps. Additionally, this seems against the agreement in last meeting that there is no additional capability related to concurrent GPs? 
Hence, neither option1 nor option 2.

	Qualcomm
	Some clarification is needed. Does option 1 mean that if he network configures any 2G/3G measurements together with NR measurements then only one MG could be configured?
In our view, this issue can be addressed in the same way as issue 2-1-1.


 
Issue 2-2-1: Whether to allow simultaneous configuration of per-UE gap and per-FR gap to FR gap capable UEs
	Company
	Comments

	vivo
	Ok with option 2 and 2a

	Huawei
	Option 2.
On option 2a, if UE could support simultaneous per-UE gap and per-FR gap when the per-UE gap is associated to PRS measurement, we do not see clear reason why UE cannot support it when the per-UE gap is used for RRM measurement. 

	Ericsson
	Option 2.
We have the same view with Huawei. In addition, we don’t see any technique obstacle for UE to support per-UE gap and per-FR gap simultaneously when UE supports both per-FR gap and concurrent gaps.

	MTK
	We suggest to go for Option 2a as a compromise, given this issue has been discussed for several meetings. 
Option 2a seems the only use case that has been mentioned in previous meetings. If other important use cases are later identified, we are also fine to have more discussion.

	Xiaomi
	The clarification on gap pattern#24 and #25 is needed, if gap pattern #24 and #25 can be configured as per-UE gap or –FR gap for per-UE capable UE or per-FR capable UE respectively, then option 1 is supported, if gap pattern#24 and #25 are considered as per-UE gap, then option 2a is fine.

	ZTE
	Support Option 2a.

	OPPO
	Share the similar concern as Xiaomi’s. For option 2a, when the per-UE gap is associated to PRS measurement, is there any restriction on gap patterns to be configured for per-UE gap, e.g., only gap pattern#24 and #25 are allowed?

	LG Electronics
	Support Option 1. As compromise, Option 2a can be supported also.

	Apple
	Support option 2a. Some companies are asking why UE cannot support it when the per-UE gap is used for RRM measurement. Technically, we agree that this can be supported from UE perspective. However, we are looking into this issue from a different angle. We mentioned several meetings ago that there is no benefit of such configuration, compared with configuring per-FR gap separately in different FR, except for PRS measurement. For instance, configuring GP#0 as per-UE gap would result in 0.5ms loss in FR2 compared with configuring GP#0 in FR1 and GP#13 in FR2 as per-FR gaps.

	Intel
	Fine with option 2 and 2a.

	CATT
	Support option 2. 
Same view as Huawei. If it can be supported for PRS measurement, there is no reason to preclude the support for RRM measurement. 

	Nokia
	Option 2.
It is not clear to us the reasoning for the limitation why the Per-UE gap has to be limited PRS only? For example, if the network configures a Per-UE capable UE with GP#1 in FR1 and FR2 and additionally GP#0 in FR2 or FR1 it would essentially be the same as configuring 1 Per UE GP (GP#1) and one Per-FR GP (GP#0)? However, without limitation.

	Qualcomm
	We support option 2a because that is the use case that motivates supporting concurrent per-UE + per-FR gaps. To manage feature scope, we are asking for support of this essential use case.
To Xiaomi and OPPO: MGP #24 and #25 are per-UE only. 


 
Issue 2-2-2: Max number of concurrent gap across all FRs for per-FR gap capable Ues (without considering MU-SIM and NTN)
	Company
	Comments

	vivo
	Support option 2. Having the maximum number as 3 means only 1 gap can be allocated for a particular FR when 2 gaps are preferred. 

	Huawei
	Option 1. 
We are also fine with option 3 as a compromise.

	Ericsson
	Option 2.

	MTK
	Support Option 3
Again, this issue has been discussed for many meetings. To move forward, we suggest to add a UE capability.

	Xiaomi
	Option 1 or option 3, UE capability can be considered as a compromised option.

	ZTE
	We are fine with Option 2 or 3.

	OPPO
	Option 2, maximum as 4 with 2 perFR1 gaps + 2 perFR2 gaps. It also depends on issue 2-2-1.

	LG Electronics
	Support Option 1. If UE complexity is not issue, Option 2 can be fine.

	Apple
	Option 1or 3.

	CMCC
	Option 2. In previous meetings, it was agreed to assume max 2 MGs in an FR as a starting point. And in our view, each FR shall be treated equally for the per-FR gap capable UEs. Based on this understanding, the max number of concurrent gap across all FRs is 4 without considering the simultaneous configuration of per-UE gap and per-FR gap for per-FR gap capable UEs.

	Intel
	Option 1 & 3. 
We are also fine with option 3 as a compromise.

	CATT
	Support option 2. 
It has been agreed the maximum number in each FR is 2. If having the limit number in option 1, it means even for the UE supporting concurrent gap, NW cannot configure two gaps in a certain FR. It is conflicted with the previous agreement. For option 3, we would like to understand more what is the UE implementation issue for supporting the configuration that 2 gaps are configured for each FR? We think only if some implementation problems are identified, we would go for UE capability. 

	Nokia
	Option 2.
We do not support introducing a UE capability for this. Our preference is to support option 2 but we can discuss option 1. However, we would like to understand the reasoning why 2 GPs would not be possible as the UE would have 2 searchers in this case (FR1 and FR2).

	Qualcomm
	We support options 1 and 3.


 
Issue 2-2-3: Support of indices 11 and 12
	Company
	Comments

	vivo
	Ok with the recommended WF

	Huawei
	Support the Recommended WF

	Ericsson
	Ok with the recommended WF

	MTK
	Support the Recommended WF

	Xiaomi
	Option 1 is fine.

	ZTE
	Fine with the recommended WF

	OPPO
	Fine with the recommended WF

	LG Electronics
	Support the recommended WF.

	Apple
	Option 1.

	CMCC
	Support the recommended WF.

	Intel
	Support the recommended WF

	CATT
	Support the recommended WF. 

	Nokia
	Support recommended WF

	Qualcomm
	Support the recommended WF


 
Issue 2-2-4: Clarification on gap pattern #24 and #25
	Company
	Comments

	XXX
	

	Huawei
	We do not support option 1.
Based on Rel-16 MG applicability, MGP #24 and #25 are only used as per-UE gap. We suggest to not change the MG applicability in this WI.

	Ericsson
	We do not support option 1.
Same view as Huawei.

	MTK
	Huawei’s comment aligns with our understanding.

	Xiaomi
	Option 1, the clarification on gap type for GP#24 and #25 is needed.

	ZTE
	Same view as Huawei, not change Rel-16 MG capability.

	OPPO
	Same comments as for issue 2-2-1. The restriction on gap pattern for per UE gap should be clarified,

	LG Electronics
	Same view with Huawei.

	Apple
	Do not support option 1. This is more like an enhancement on positioning which shall not be triggered in this WI. 

	Intel
	Do not support option 1. Same view as Huawei.

	CATT
	Same view as Huawei. 
Also it has been agreed in R16 POS that the gap used for positioning measurement can only be per-UE gap which is applied for all gaps. Gap#24 and #25 is introduced for positioning, obviously no need to be configured as per-FR. 

	Nokia
	No support of Option 1.
Currently PRS GP are only supported as Per-UE GP. Whether PRS GPs (#24 and #25) need to be supported as Per-FR measurement gaps would depend on whether the UE is required to be able to support Per-FR PRS measurements or if PRS measurements are only defined for when configured with Per-UE GPs

	Qualcomm
	We do not support option 1.


 
Issue 2-2-5: Clarification on configuration limitations or restrictions regarding the GPs supported by the UE
	Company
	Comments

	vivo
	Fine with option 1

	Huawei
	Fine with option 1

	Ericsson
	Fine with option 1

	MTK
	Fine with option 1

	ZTE
	Fine with Option 1

	LG Electronics
	Fine with option 1

	Apple
	Ok with option 1.

	CMCC
	OK with option 1.

	Intel
	Option 1

	CATT
	Fine with option 1. 

	Nokia
	Option 1
This is related to Issues 2-1-1 and Issue 2-1-3. 
To ensure aligned discussions we prefer to clarify any limitations on applicability of the concurrent gap. Hence, are there any applicability rules related to which measurements can be configured using concurrent measurement gaps compared to when configured using non concurrent measurement gaps.
In our view, for the measurements performed in a gap, it will make no difference whether the gap is a gap configured as a concurrent measurement gap or a non-concurrent measurement gap. As long as the GP is applicable for the configured measurements and GP is supported by the UE.
In RAN4#99 it was agreed ‘No separate UE capability is needed for the gap patterns supported for concurrent gap’. Hence, if the UE supports GP#0-3 it will support these GPs as allowed GPs also for concurrent gaps. Current applicability table state that these gaps can be used also for non-NR RAT including E-UTRAN. If RAN4 limit the RAT that can be measured when using concurrent gaps it seems the same as different gap capability. 
Hence, the currently defined measurement purpose in the applicability tables in 38.133 applies also for concurrent measurement gaps.

	Qualcomm
	We understand the proponent of option 1 may be trying to avoid unnecessary discussions in RAN4. However, there are other considerations besides the ones mentioned in the proposal. E.g. applicability of existing measurement gap patterns. See issue 2-2-4.



Issue 2-3-1: Proximity condition for overlapping
	Company
	Comments

	vivo
	Support option 1

	Huawei
	Option 5.
It may be difficult to agree on a single value considering different UE implementations, so we prefer to define a UE capability.  

	Ericsson
	Option 3
When we firstly raised this issue, we had already mentioned that the issue is not only a UE implementation issue, but also a NW scheduling issue. To avoid a long interruption for two gap instances close each other, one of the gap instance shall be disabled. 

	MTK
	We support Option 1 to make the spec simple.
To Ericsson. With GP#24 and 25, we already have interruptions as long as 10ms and 20ms, respectively. We are not sure why we need extra handling for 2 ‘almost-colliding’ gaps with total interruption far shorter than 20ms. Would like to understand more about the reason.

	Xiaomi
	Option 4, similar way for 2 consecutive SSB signal.

	ZTE
	Introducing the time domain minimum distance is necessary, we are open for the detailed value.

	LG Electronics
	Preference is Option 1 based on intuitive and simple aspect. 
For other value of X > 0, if X=2 and the time difference between MGs is 1, it is not overlapped physically however it can be considered with overlapped. It can be strange.  

	Apple
	Option 5 can be a good compromise to move forward.

	Intel
	Option 5 based Observation 4 in our TDoc
“Observation 4: UE processing capability shall be taken count into the proximity of two adjacent gap instances in a concurrent measurement gap configuration.
“

	CATT
	Prefer option 1. 

	Nokia
	We can support option 1. 
However, if there are technical reasons why there is a need for a longer fixed minimum distance between measurement gaps and concurrent measurement gaps we are open for discussion.
We suggest not introducing a UE capability as it only increases network complexity.
Due to time limits we suggest agreeing on one proximity length.

	Qualcomm
	Option 4. 

	Ericsson
	We have the same view as Nokia. Additional capability will increase unnecessary network complexity. At the same time, the total concurrent gap WI is an optional feature, we don’t think additional capability is needed. We suggest agreeing only one proximity length.
As a compromise, we can partially support option 4 for FR1, and 5slots for FR2. From our understanding, UE processing time is much faster in FR2. 5ms will be 40 slots in FR2 which is too long. 


 
Issue 2-3-2: UE behavior during colliding gap occasion
	Company
	Comments

	vivo
	Ok with option 1 and 2

	Huawei
	Option 1.
With priority rule it would be clear which of the colliding MG occasions is used for measurement and which is dropped, and it can enable data scheduling the dropped MG occasions. This is a clear benefit compared to option 2 and 3.
On option 4, it may be overkilling to define occasion level prioritization because in most cases, the colliding case can be avoided by NW implementation, e.g. by configuring proper periodicity and offset for concurrent MGs. Also, it may be difficult for NW to determine such a priority pattern.

	Ericsson 
	Option 4.
We suggest companies to further check the Pros and Cons of each method.
Compared with priority rule and sharing rule, gap cancel rule is a more general rule which can avoid the shortcoming for priority rule and sharing rule. Gap cancel rule can transform to sharing rule and priority rule easily.
· Priority rule
Priority rule will always prioritize one gap when overlapping happens. However, if measurements are always prioritized for one gap, there is no benefits for configuring concurrent gaps. For example, if two SMTCs with 160ms periodicity are partially overlapped, it’s better to support half-half measurements for both SMTCs other than always measured only one SMTC.
Furthermore, if the NW just wants to always prioritize one gap, it’s also easy to indicate to the UE by setting all ‘1’ or all ‘0’. The gap cancel rule can transform to gap priority rule.
· Sharing rule
Sharing rule can be seen as cancel rule without clear indication which means data scheduling is impossible for both gap instances even which don’t be used. On the contrary, after clear indication, data scheduling on the unused gap duration can be expected to avoid the additional gap waste.
From our understanding, if UE can support sharing rule, it can also support the cancel rule. There is no essential difference.

	MTK
	Support Option 1.
Option 1 simplifies the spec. As long as the rule is clear, network knows how to configure the best gap offset and MGRPs for the measurement jobs. 
Option 2 (and also 3) is more complicated in terms of UE implementation. Furthermore, it is difficult to be further extended to more complicated scenarios with MU-SIM, NTN or Rel-17 Positioning. If there are total 5 gaps configured, we may have 2 or 3 or 4 or 5 gaps colliding on a particular gap occasion. We are not very clear on how gap sharing can be extended to the case with more than 2 gaps.
Option 4 has the same issue as we mentioned for Option 2. Plus, it requires more complicated UE implementation. The impact on gap cancellation is not only on the data scheduling. If a gap occasion is cancelled, an intra-frequency SMTC (which was punctured by the gap) could become available again. This also means some impact to other measurements outside gap, e.g., the P factor needs to be revised.

	Xiaomi
	Option 1 or option 2, either priority rule or sharing rule is adapted for colliding cases.

	ZTE
	Support Option 2.
For sharing rule, since which has been supported in Rel-15/16, so no additional standardization workload increased, and the sharing rule can overcome the overlapping issue well, so the sharing rule should be certainly a baseline.
For priority rule, we are not sure whether specific use case exists. The proponent can give the detailed use case analysis.

	OPPO
	Option 1. Priority rule is preferred. For the case of same priority, gap sharing can also be considered.

	LG Electronics
	Fine with option 1 & Option 3.
For Option 1, we think data scheduling can be resumed during dropped gap occasions. 

	Apple
	Support option 2. Compared with option 1, option 2 can cover option 1 by setting 100% sharing for the ‘higher priority’ GP. Besides, if UE always do the measurement w.r.t. the GP with higher priority, then the possible use cases of configuring concurrent gaps would be quite limited, probably the only  use is for PPO with high priority on the GP with longer MGRP:
[image: Timeline
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For other cases, option 1 is effectively saying no need to configure concurrent gaps since the GP with lower priority would be always skipped.

For option 3, it is technically doable in case there are many concurrent GPs. However, we only support 2 GPs in each FR (if MUSIM, NTN is not considered). On the other hand, extra standard effort is needed to support option 3. But we don’t see significant gain compared with option 2. 

In our view, option 4 is even more complicated than option 3 by introducing configurable gap cancellation patterns, which is not preferred.

	CMCC
	Both option 1 and option 2 are OK for us.

	Intel
	Option 2 since if the NW know the priority rules it is more efficient to not assign any gap for the lower priority measurements. 

	CATT
	Support option 3 or option 2 in principle. 
But for option 2, further clarification is needed that the gap sharing is only for the overlapped gap occasion not for the gap repetition period. The intention is to clarify the how to calculate the X% of the time when the two gap periodicities are different. 

	Nokia
	We see similarities between all proposals. However, due to time limitation we believe RAN4 should focus on a solution with low complexity.
We support an approach where the measurements configured using concurrent measurement gaps is prioritized to the level that those measurements are always performed whenever there is a gap collision (if RAN4 decide to discuss other than FNO scenario in Rel-17).
Whether this is named priority, sharing, hybrid or cancellation rule is a matter of opinion. In a sense it is priority (100%) where the gap sharing is that sharing is 0% which leads to gap cancellation when there is collision.
The rule can be applied also for when proximity is detected (2 gaps are too close).
Hence, if an option is to be chosen it would be:
Option 1 conditioned fixed priority with concurrent having 100% priority.
RAN4 can discuss further improving the scheme in later releases.

	Qualcomm
	We support option 1 for simplicity and efficiency. It is understood here that in each collision only one MG is selected based on priority and corresponding measurements are performed during the selected MG. Data transfer can take place during the MG that was not selected.
Option 2 is inefficient because data transfer cannot occur during both gaps (even though only one of the gaps is used for measurements).
Option 4 would provide additional flexibility w.r.t. option 1 but at the cost of higher complexity.

	Ericsson
	Firstly, we would emphasis that regardless of which options would be chosen, data scheduling will be expected during the disabled MG. 
Compared with option 1, option 4 is more flexibility but higher complexity. To move forward, we can compromise to NOT define so many patterns, but at least to include 50% priority indication from network side. As we mentioned before, in some cases, 100% priority for one gap isn’t expected, such as two SMTCs = 160ms with partially overlapping.


 
Issue 2-3-3: Company preference on introducing FO, FPO, PFO, PPO scenarios

	Whether to introduce corresponding requirements for the following scenarios

	Company
	FO
	FPO
	PFO
	PPO

	Company A
	[Yes / No / FFS]
	[Yes / No / FFS]
	[Yes / No / FFS]
	[Yes / No / FFS]

	vivo
	Yes
	Yes
	Yes
	Yes

	Huawei
	Yes
	Yes
	Yes
	Yes

	Ericsson
	Yes
	Yes
	Yes
	Yes

	MTK
	No/FFS
	No/FFS
	Yes
	Yes

	Xiaomi
	No
	No
	Yes
	Yes

	ZTE
	FFS
	FFS
	Yes
	Yes

	OPPO
	Yes
	Yes
	Yes
	Yes

	LG Electronics
	Yes
	Yes
	Yes
	Yes

	Apple
	Yes 
	Yes 
	Yes
	Yes

	CMCC
	Yes 
	Yes
	Yes
	Yes

	Intel
	NO/FFS
	NO
	Yes
	Yes

	CATT
	Yes 
	Yes 
	Yes
	Yes

	Nokia
	FFS
	No
	Yes
	No

	Qualcomm
	No
	No
	FFS
	FFS


 
Issue 2-4-1: Whether to define the overhead cap
	Company
	Comments

	vivo
	Support option 1. 

	Huawei
	Option 1

	Ericsson
	Option 2
On the one hand, network can manage this cap and tradeoff between the throughput loss and measurement gaps’ configuration. On the other hand, with the gap cancelling rules for UE, there is no significant throughput loss for UE compared with the legacy MG

	MTK
	Support Option 3.
Again, this issue has been discussed for many meetings without conclusion. We suggest to add capability as a compromise to move forward.

	ZTE
	Option 2.
The overhead can fully controlled by NW. Further more, with the help of collision handling, which can alleviate the throughput deterioration caused by too heavy overhead of gaps.

	LG Electroncis
	Support Option 1.

	Apple
	Support option 1. Also fine with option 3 to move forward.

	CMCC
	Option 2. It is up to network implementation.

	Intel
	Can be compromised to Option 2 to make progress 

	CATT
	Support option 2. 
This issue is about NW configuration, we don’t understand why to define UE capability. Also we think it is not a good way to resolve every issue by introducing UE capability. There already been several issues suggested to define UE capability. 

	Nokia
	Option 2
We have not seen any technical reason from UE side why there would be a need to have a cap on the overhead. We are open to discuss if such are provided. But this discussion depend on the Issue 2-3-1, Issue 2-3-2 and Issue 2-3-3.

	Qualcomm
	No strong view on this issue.

	Ericsson
	We have concern on option 3. Currently, concurrent gaps is an optional feature. If UE has concerns on the overhead, UE can just announce not to support this feature. If too many capabilities are introduced, it will increase more complex for the overall system design and the real product implementation. 
We encourage companies to further discuss the essentiality of the overhead other than simply introducing such UE capability. 


 
Issue 2-4-2: how to define overhead cap
	Company
	Comments

	vivo
	Propose option 4: consider this issue after the rules for solving gap colliding issue are cleared. 

	Huawei
	Option 3, and we are also open to option 1.

	Ericsson
	Postpone the discussion after agreeing 2-4-1.

	MTK
	Support Option 1 to align with UE’s legacy capability. 
Also fine to wait the conclusion of Issue 2-4-1.

	ZTE
	Postpone the discussion after agreeing 2-4-1.

	LG Electroncis
	Support Option 2. However, OK to postpone it. 
For Option1, if one MG is configured with GP#4{MGRP of 20ms, MGL of 6ms}, multiple gap cannot be configured. Because GP#4 corresponds to the max overhead in Rel-15/16. It can restrict to configure multiple MGs. With Option2, multiple MGs can be configured with K threshold.

	Apple
	Support option 1. Also fine with leaving it to UE capability.

	Intel
	Can be FFS. the adaptive rules by Option 2 can be fine for us.

	CATT
	Depend on issue 2-4-1, and we think no overhead cap is needed. 

	Nokia
	RAN4 would need to settle Issue 2-4-1 first

	Qualcomm
	If an overhead cap rule is introduced, it should take into account per-UE vs. per-FR and MG collisions (if agreed to be supported).


 
Issue 2-5-1: whether to additionally consider the limitation that each reference signal can only be measured in one MG pattern
	Company
	Comments

	vivo
	Ok with option 1

	Huawei
	Option 1.

	Ericsson
	Option 1

	MTK
	Support Option 1. 
No limitation, but if network wants to do so, it can still be configured.

	Xiaomi
	Option 2, our intention to have this limitation is to simplify the delay requirements, since the CSSF is calculated for each MG pattern separately, if one reference signal, e.g. SSB or CSI-RS can be measured in multiple MG pattern, which MG pattern is used for defining requirements?  As shown in figure 1, does CC1 should be accounted in CSSF calculation for both MG#1 and MG#2 and how to define measurement delay requirement for CC1? 



	ZTE
	Support Option 1.

	OPPO
	Option 1.

	LG Electronics
	Prefer Option 1

	Apple
	Support option 1. To Xiaomi: we agreed in RAN4#100e and sent an LS to RAN2 that RAN4 expects association between MO and MG. To answer the question, even though CC1 can be covered by both MG#1 and MG#2, UE shall only CC1 by using the associated MG.

	Intel
	Option 1

	CATT
	Support option 1. It has been agreed one layer can only be associated with one gap which can include this issue. 

	Nokia
	Support recommended WF (Option 1)

	Qualcomm
	Option 1.


 
Issue 2-5-2: CSSF calculation
	Company
	Comments

	vivo
	Ok with option 1

	Huawei
	Option 1.
In our understanding, option 2 is related to the collision handling of concurrent MGs, which could be discussed in Issue 2-3-2.

	Ericsson
	Option 1.

	MTK
	Support Option 1, which eases significantly the spec and UE implementation complexities.
This issue was discussed in last meeting with a clear majority view. Hope we can converge this time.

	Xiaomi
	Option 1

	ZTE
	Support Option 1.

	OPPO
	Option 1.

	LG Electronics
	Prefer Option1.

	Apple
	Option 1.

	Intel
	Option 1

	CATT
	Option 1. 

	Nokia
	In the end the CSSF will depend on agreements related to Issues 2-3-1 and 2-3-2. However, we agree on the principles of option 1. Only layers sharing the MG (and the sharing is the open aspect) will be used when calculating CSSF. This would be aligned with current CSSF approach.
Option 1. We would see that there is a need to agree on the sharing aspect for:
1) sharing of gaps among carriers within a concurrent MG when the concurrent measurement gap is not overlapping with a measurement gap.
2) sharing of gaps among carriers within an overlapping concurrent MG when the concurrent measurement gap is overlapping with a measurement gap.

	Qualcomm
	Option 1


 
Issue 2-5-3: Measurement delay outside gap
	Company
	Comments

	vivo
	OK with the scenarios suggested to be studied. Agree that this issue is pending on the overlapping issue. 

	Huawei
	Fine with option 1 to further study the identified cases. 

	Ericsson
	Fine with option 1 to further study the identified cases. 

	MTK
	Support Option 1 for FFS.

	Xiaomi
	One simple way is to define the delay requirement provided that one SMTC is associated with one MG.

	ZTE
	Fine with option 1 to further study the identified cases. 

	LG Electronics
	OK option 1 with further study.

	Apple
	Fine with option 1.

	Huawei
	Option 1.
In our understanding, option 2 is related to the collision handling of concurrent MGs, which could be discussed in Issue 2-3-2.

	Intel
	It is up to issue 2-3-2/3

	CATT
	Fine with option 1. 

	Nokia
	We are fine discussing further and discuss the listed issues. We prefer to discuss once more agreements are clear. We prefer to stay to the currently defined rules for measurement outside gaps and measurements within gaps.

	Qualcomm
	Question about option 1. Do the scenarios include the case where one SMTC occasion is partially overlapped with a MG instance?


 
Issue 2-5-4: Measurement delay within gap
	Company
	Comments

	Vivo
	Slight prefer option 1

	Huawei
	The two options are not exclusive.
On option 1, with the association between frequency layer and MG to be provided by NW (as agreed in last meeting), it should be clear which MGRP/CSSF value is to be used to derive the requirements for each frequency layer. Is this same as the “clear indication” in option 1?
On option 2, we are fine with the principle, and the details could be discussed after concluding Issue 2-3-2.

	Ericsson
	Option 1 and option 2.
We support Huawei’s observations.

	MTK
	We are fine with both options.
To Huawei. The intention is to add a clarification in 38.133 spec, assuming that the association will be implemented in 38.331.

	Xiaomi
	One simple way is to define the delay requirement provided that one SMTC is associated with one MG.

	ZTE
	Support Option 2, which is common mechanism.
Open to Option 1.

	LG Electronics
	Open with Option 1 & Option 2.

	Apple
	Related to how to handle the overlapped issue. In current stage, both options are feasible in principle.  

	Intel
	It is up to issue 2-3-2/3

	CATT
	Fine with both principles. But how to reflect them can be further studied when defining the measurement requirements. 

	Nokia
	We prefer to discuss once more agreements are clear. We prefer to stay to the currently defined rules for measurement outside gaps and measurements within gaps.
Please also see our comment to Issue 2-5-2
We would see that there is a need to agree on the sharing aspect for:
1) sharing of gaps among carriers within a concurrent MG when the concurrent measurement gap is not overlapping with a measurement gap.
2) sharing of gaps among carriers within an overlapping concurrent MG when the concurrent measurement gap is overlapping with a measurement gap.

	Qualcomm
	Same observations as Huawei. The details on option 2 are FFS.


 
Issue 2-6-1: How to capture the impact on L1 measurements due to concurrent gap
	Company
	Comments

	vivo
	Suggest add one more option (Option 6: Investigate how to define a suitable MGRP when multiple measurement gaps are configured for related measurement performance requirements such as RLM.) based on our discussion tdoc.  
Fine to consider forward compatibility

	Huawei
	We support option 3 and option 5, which are similar and both aligned with the Recommended WF.
We see it difficult and non-forward compatible to define an effective MGRP when considering concurrent MGs, so we suggest to adopt a generic and scalable approach. 

	Ericsson
	We’re fine to consider option 3 and 5 as a general rule to define P scaling factor.
We still think it’s better to have some equations to clearly indicate the requirements. Otherwise, it’s necessary to verify all the necessary scenarios by test cases.

	MTK
	Both Option 3 and 5 are fine to us. 
We see the difficulty to maintain the current equations if later we also need to handle more gaps added by MU-SIM and NTN. Also the introduction of NCSG may also complicated the calculations. Therefore, we suggest RAN4 to work on a generic requirements for forward compatibility.

	ZTE
	Support Option 5, which is aligned with the Recommended WF. 
For Option 3, we still query the priority rule.

	OPPO
	Option 3 and 5 are fine. 

	Apple
	When developing option 1, we have a similar principle in our mind as option 3. We were using equation just because usually RAN4 uses exact equation to precisely describe our requirements. however, we are also fine with moderator’s suggestion to work on a generic way to handle this for forward compatibility, considering more and more features may have impact on gap design.

	Intel
	Support Option 3

	CATT
	Fine with option 3 or option 5. 

	Nokia
	We agree with moderator. Initially RAN4 would need to reach some more (principle) agreements and potentially even try to down scope the work by only focusing on the simpler scenarios.
Also for this Issue we suggest starting point will be the existing L3 and L1-RSRP measurement rules and adapt those to account for the combined impact from both measurement gaps.

	Qualcomm
	Agree with the comments from the moderator. Suggest to keep it FFS for now.


 
Issue 2-7-1: Whether to introduce a transition period for gap configuration/deconfiguration
	Company
	Comments

	vivo
	Ok with the recommended way forward

	Huawei
	Support the Recommended WF

	Ericsson
	Support the Recommended WF

	MTK
	Support the Recommended WF

	Xiaomi
	Option 1 is fine

	ZTE
	Support the Recommended WF

	OPPO
	Support the recommended WF

	LG Electronics
	Support the recommended WF

	Apple
	Option 1.

	CMCC
	Support the recommended WF.

	Intel
	Support the recommended WF.

	CATT
	Support the recommended WF. 

	Nokia 
	support the recommended WF

	Qualcomm
	Support the recommended WF.


 
2.2.7.2	Issue 2-7-2: UE measurement behavior after transition
	Company
	Comments

	XXX
	

	Huawei 
	We are fine with the second and third bullet of option 1 which are same as single MG case.
We do not support the first bullet of option 1. During such a transition case, UE cannot use MGP1 anymore after reconfiguration, so it may not be able to meet the requirements based on MGP1. The longer requirements before and after the transition should apply, or UE should be allowed to re-start the measurement. 

	Ericsson
	Support option 1.
@Huawei, could you help to further clarify your comments for bullet 1?
From our understanding, MGP1 is still there, UE can still perform measurements in MGP1 after MGP2 configuration. It’s better to continue the on-going measurements in MGP1 other than re-start the measurements in MGP2.

	MTK
	Actually, we have a very basic question: Do we need to define the transition behavior? 
In our view, measurement configurations (MO, gap) are expected to be applied for a very long time. The transition period (maybe several hundreds of ms) is not a very important issue to us.

	Xiaomi
	For the 1st bullet, UE can use MGP2 for the ongoing measurement, and a related delay requirement can be applied between MGP1 and MGP2.

	ZTE
	We support the 3rd sub-bullet of Option 1.

	Apple
	We don’t see the necessity to define UE measurement behavior after transition. There is no much difference from legacy. For instance, UE is doing intra-frequency measurement and no gap is configured. Then NW configures some inter-freq MO and also the measurement gap. Assuming gap and SMTC for intra-freq is partially overlapped, according to RAN4 requirement, UE shall perform intra-freq measurement outside the gap (skip some the SMTC which can be used for measurement before gap is configured). But RAN4 didn’t define any specific UE behaviour for this. 

	Intel
	We also have same views as MTK and Apple, We need not to define such behavior.

	CATT
	We don’t see the necessity to define this UE behavior. And for the first bullet, we share the same view as Huawei that when MO1 is reconfigured to be measured with MGP2, it cannot be measured in MGP1. Although MGP1 still exists, it is not associated with MO1 anymore. UE should perform measurement based on the association information configured by NW. 

	Nokia
	We do not see a strong reason to introduce detailed rules related to these transition scenarios. We support that when the UE is configured with concurrent MG for a layer the UE shall apply the concurrent MG immediately and measure the layer accordingly – no additional conditions.

	Qualcomm
	We are not sure this is needed. Similar issues can occur with legacy gaps. Do we have requirements now for transient behavior?

	Ericsson
	To MTK, Apple, Intel, CATT, QC,
In current spec. for single MG, the transition period requirement is clearly captured. 
	9.1.6	Minimum requirement at transitions
When the measurement on one intra-frequency measurement object transitions from measurements performed outside gaps to measurements performed within gaps or vice versa during one measurement period, the cell identification and measurement period requirements with the longer delay apply.
The carrier-specific scaling factor specified in clause 9.1.5 that applies to the other impacted measurement objects will also apply based on the longer measurement or cell identification delay before or after the transition.
When the UE transitions between DRX and non-DRX or when DRX cycle periodicity changes, the cell identification and measurement period requirements apply based on the longer delay before or after the transition.
Subsequent to this measurement period, the cell identification and measurement period requirements on each measurement object are corresponding to the second mode after transition.



At the same time, many UE transition behaviour are also defined in different sections
· Idle mode(4.2.2.8	Minimum requirement at transitions)
· RLM(8.1.4	Minimum requirement at transitions)
· BFD(8.5.10	Minimum requirement at transitions for beam failure detection)
Network needs to clearly know UE’s behaviour in such transition period, especially after new gap is configured or deconfigured. When concurrent gaps are introduced, the clear UE behaviours shall also be defined.



 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2118413
Ericsson
	MTK: Thanks so much for the contribution. We suggest to postpone the CR to next meeting, as we expect the CR work split will be discussed in the 2nd round in this meeting.

	
	Apple: similar view as MTK.

	
	Nokia: Same view as MTK – wait further agreements and CR split

	
	Ericsson: We’re fine to postpone the CR after agreeing the CR split



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 2-1-1
	Whether concurrent gaps are allowed in  the case when only E-UTRAN measurement objectives are configured. 
Status: 
· Option 1: CATT, MTK, vivo, Xiaomi, Ericsson, Nokia
· Option 2: Apple, QC, Intel, OPPO, LGE
· Option 3: ZTE
· Option 4: Huawei
Recommendations for 2nd round: 
· Continue discussion in the 2nd round. Companies are encourage to provide reasons for the benefits for this configuration and any difficulty to support this configuration. 
· Moderator will capture this issue in the draft WF.

	Issue 2-1-2
	Whether PRS measurement for positioning can only be exclusively associated with only one of the instance of multiple gaps at least for R17 
Status: 
· All companies are fine with the recommended WF.
· Nokia suggests to further clarify the meaning of ‘exclusively’.
· To Nokia: In last meeting, we already agreed in the LS R4-2115343 that each frequency layer can be associated with only one MG
	Note: 
· It is RAN4 common understanding that frequency layer includes positioning frequency layer. 
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG.


Recommendations for 2nd round: 
· Moderator suggests to agree on the recommended WF. The followings are to be captured in the draft WF for 2nd round discussion
· PRS measurement for positioning is associated with only one of the concurrent gaps 
· It is up to network whether to associate a gap only to PRS measurement 

	Issue 2-1-3
	Whether to support 2G/3G measurement with concurrent gap 
Status: 
· Option 1: vivo, HW, MTK, Xiaomi, OPPO, LGE, Apple, Intel
· Option 2: E///, MTK, ZTE, CATT
· (New) Option 3: Nokia
· Support  2G/3G
· QC wants to clarify the consequence if Option 1 is agreed. 
Recommendations for 2nd round: 
· As there is a clear majority to preclude 2G/3G, moderator suggest to take Option 2 as a middle ground to proceed, i.e., RAN4 to focus on NR and EUTRAN measurements before considering 2G/3G. The followings are to be captured in the draft WF for 2nd round discussions
· RAN4 to focus on NR and EUTRAN measurements with concurrent gaps before considering 2G/3G. 
· Note: The understanding of “2G/3G is not supported with concurrent gap” is that UE expects network to configure only one MG if any 2G/3G measurements are configured, regardless whether NR or EUTRAN measurements are configured.

	Issue 2-2-1
	Whether to allow simultaneous configuration of per-UE gap and per-FR gap to FR gap capable UEs 
Status: 
· Option 1: Xiaomi, LGE, OPPO
· Option 2: CATT, CMCC, vivo, Ericsson, Nokia, Huawei, Intel
· Option 2a: Apple, QC, MTK, vivo, ZTE, LGE, Intel
· To Xiaomi and OPPO, please check if QC’s reply answers your question. 
Recommendations for 2nd round: 
· As this issue has been discussed for many meetings, moderator suggest to take a compromise based on Option 2a, but still open a door if any new use cases are identified in the future. The followings are to be captured in the draft WF for 2nd round discussion.
· Simultaneous configuring per-UE gap and per-FR gap is only only allowed when the per-UE gap is associated to PRS measurement. FFS to include other use cases, if identified.

	Issue 2-2-2
	Max number of concurrent gap across all FRs for per-FR gap capable UEs (without considering MU-SIM and NTN) 
Status: 
· Option 1: Apple, QC, Xiaomi, Intel, Huawei, LGE, [Nokia]
· Option 2: CATT, CMCC, vivo, OPPO, Ericsson, Nokia, ZTE, [LGE]
· Option 3: MTK, HW, Xiaomi, ZTE, Apple, Intel, QC
Recommendations for 2nd round: 
·  Continue discussion in the 2nd round. Same options to be captured in the draft WF. 

	Issue 2-2-3
	Support of indices 11 and 12 
Status: 
· All companies support the WF.
Recommendations for 2nd round: 
·  The followings are to be captured as agreed in the draft WF.
· Support the 2 additional combinations (Index 11 and Index 12)
	Index
	# of simultaneous MG

	
	Per-FR1
	Per-FR2
	Per-UE

	11
	2
	0
	0

	12
	0
	2
	0


 

	Issue 2-2-4
	Clarification on gap pattern #24 and #25 
Status: 
· 11 companies do not support Option 1 to re-discuss whether GP#24 and #25 are per-UE or per-FR
Recommendations for 2nd round: 
·  Moderator suggests not the change the Rel-16 conclusion as preferred by the majority. The followings are to be captured as an agreement in the draft WF
· It is RAN4’s understanding that GP#24 and #25 are only used as per-UE gap. No change of this conclusion is expected in this WID.

	Issue 2-2-5
	Clarification on configuration limitations or restrictions regarding the GPs supported by the UE 
Status: 
· 11 companies are fine with Option 1.
· QC pointed out that Issue 2-2-4 may also bring some impact to gap applicability.
Recommendations for 2nd round: 
· Given the current status in Issue 2-2-4, Moderator believe that it is OK to agree on Option 1. The followings are to be captured as agreed in the draft WF in 2nd round.
· Besides the potential outcome of UE capability and overhead cap discussions, no additional configuration limitations or restrictions regarding which of the GPs supported by the UE that can be configured as concurrent gap.

	Issue 2-3-1
	Proximity condition for overlapping 
Status: The outcome of GTW session
· Agreements
· Two measurement gap occasions are defined as colliding (overlapping) if at least one of the following conditions apply
· Condition #1: The gaps are physically fully or partially overlapping in time domain
· Condition #2: The gaps are not physically overlapping in time domain but the minimal distance between the two gap instances is equal or less to X
· X = [1, 2, or 4] ms
· FFS if split between FR1/FR2 is needed
Recommendations for 2nd round: 
·  The agreements are to be captured in the WF. 

	Issue 2-3-2
	UE behavior during colliding gap occasion 
Status: 
· Option 1: QC, MTK, vivo, Xiaomi, OPPO, Nokia, Huawei, LGE, CMCC
· Option 2: Apple, vivo, Xiaomi, ZTE, CMCC, Intel, CATT
· Option 3: CATT, LGE, OPPO
· Option 4: Ericsson
Recommendations for 2nd round: 
· This issue is still very controversial, and unfortunately we do not have time to discuss it during the GTW session. Moderator has a compromised idea to merge Option 1, 2 and 4: 
· Option 5: Introduce gap sharing rule. 
· Request RAN2 to reserve some RRC signaling for different sharing factors. 
· The signalling design may consider the possibility of resuming data scheduling on dropped gaps
· Rel-17 requirements will only consider sharing ratios 0% and 100%. 
· The requirements for other sharing factors are FFS in later releases.  
· FFS whether the resume scheduling on those dropped gaps as well as the impact to other intra-frequency measurements
· All options 1 – 5 will be captured in the draft WF for 2nd round discussion (including the GTW)

	Issue 2-3-3
	Company preference on introducing FO, FPO, PFO, PPO scenarios 
Status: 
· Companies have provided inputs on the preference for different scenarios
Recommendations for 2nd round: 
· Moderator thanks all companies for the inputs, which are to be used as the reference if any prioritization discussion is needed in the future. 
· As there is not much progress in Issues 2-3-1 and 2-3-2 in the 1st round, the plan is to postpone the discussion to the next meeting.

	Issue 2-4-1
	Whether to define the overhead cap 
Status: 
· Option 1: Apple, vivo, LGE, Intel, HW
· Option 2: CATT, QC, CMCC, Ericsson, Nokia, ZTE, Intel
· Option 3: MTK, Apple
· Option 4: OPPO
Recommendations for 2nd round: 
·  Continue discussion in 2nd round

	Issue 2-4-2
	how to define overhead cap 
Status: 
· Option 1:  HW, MTK, Apple
· Option 2:  LGE, Intel
· Option 3:  HW
· Option 4:  vivo
· 5 companies are fine to postpone it before conclusion in Issue 2-4-1
· QC commented that it should take into account per-UE vs. per-FR and MG collisions (if agreed to be supported)
Recommendations for 2nd round: 
·  Continue discussion in 2nd round

	Issue 2-5-1
	Whether to additionally consider the limitation that each reference signal can only be measured in one MG pattern 
Status: 
· 12 companies support Option 1.
· 1 company support Option 2.
Recommendations for 2nd round: 
· Moderator suggest to agree on Option 1. Note that this is also an information that is important for RAN2, as they are also discussing this at the same time. The followings are to be captured in the draft WF as an agreement (@ Xiaomi, please check if you still have serious concern)
· Measurements for different frequency layers but with the same reference signal can be associated to different concurrent MGs. 

	Issue 2-5-2
	CSSF calculation 
Status: 
· All companies agree with Option 1.
· Nokia pointed out some aspects to be further studied.
Recommendations for 2nd round: 
·  The followings are to be captured in the draft WF as an agreement:
· CSSF should be calculated separately for each gap and only the frequency layers sharing this gap should be counted in 
· Note: how to deal with overlapping concurrent MGs is up to Sub-topic 2-3.

	Issue 2-5-3
	Measurement delay outside gap 
Status: 
· Most of the companies are fine with Option 1 to further study the identified cases.
· Nokia preferred to wait until more agreements are clear.
· QC question whether the case where one SMTC occasion is partially overlapped with a MG instance
· To QC: In moderator’s understanding this case is already precluded in the requirement, as addressed in Section 9.1.5.2.1 of TS38133
	An NR measurement object with SSB measurement configured is a candidate to be measured in a gap if its SMTC duration is fully covered by the MGL excluding RF switching time. For intra-frequency NR carriers, if the higher layer in TS 38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc1.


Recommendations for 2nd round: 
· Moderator suggests to at least capture the issue in the WF to be further studied. The detail can FFS.

	Issue 2-5-4
	Issue 2-5-4: Measurement delay within gap
Status: 
· Most of the companies are fine with Options 1 and 2 to further study the identified cases.
· Nokia preferred to wait until more agreements are clear.
Recommendations for 2nd round: 
· Moderator suggests to at least capture the issue in the WF to be further studied. The detail can FFS

	Issue 2-6-1
	How to capture the impact on L1 measurements due to concurrent gap 
Status: 
· Most of companies are fine with Option 3 and 5. 
· Vivo suggested Option 6 for defining a suitable MGRP
· ZTE mentioned the discussion is pending on the conclusion of UE behavior during gap collision.
· Nokia suggested to capture some high-level principle as a starting point.
Recommendations for 2nd round: 
· Moderator suggest to take Rel-15 principle as a starting point, while trying to work on a generic rule for forward compatibility. The followings are to be captured in the draft WF for 2nd round discussion.
· Take Rel-15 principle as a starting point.
· L1 measurements are only expected to be performed outside gap.
· In FR1, L3 and L1 measurements can be performed at the same time.
· In FR2, L3 and L1 measurements are not expected to be perform at the same time.
· FFS how to specify the impact of concurrent gap on L1 measurement period in a generic manner.

	Issue 2-7-1
	Whether to introduce a transition period for gap configuration/de-configuration 
Status: 
· All companies agree with Option 1
Recommendations for 2nd round: 
·  The followings are to be captured as an agreement in the draft WF:
· Do not introduce a transition period for gap configuration/de-configuration

	Issue 2-7-2
	UE measurement behavior after transition 
Status: 
· 6 companies do not see the need to define a requirement for transition.
· HW, Xiaomi, CATT raised a question to bullet #1. 
· E/// provided examples in current spec on transition behavior.
Recommendations for 2nd round: 
· From Moderator’s point of view, the current spec has some transition requirement for particular scenarios, but there are also other scenarios without transition requirements (as mentioned by Apple). RAN4 can of course have a case-by-case discussion on whether the transition requirements are needed.
· The issue will be captured in the draft WF for 2nd round discussion.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2118413
Ericsson
	Postponed.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on R17 NR MG enhancements – General issues and Multiple concurrent MGs 
	MediaTek inc.
	Also include CR work split

	LS on R17 NR MG enhancements – Concurrent MG
	[bookmark: _GoBack]TBDHuawei
	RAN_2; Cc: RAN_1

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118413

	draftCR on concurrent gaps
	Ericsson
	Postponed
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Zhixun Tang
	Zhixun.tang@ericsson.com

	ZTE
	Chenchen Zhang
	zhang.chenchen@zte.com.cn

	Apple
	Qiming Li
	Li_qiming@apple.com

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	Nokia
	Lars Dalsgaard
	lars.dalsgaard@nokia.com

	Qualcomm
	Carlos Cabrera-Mercader
	ccmercad@qti.qualcomm.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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