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Introduction
This document is the email discussion summary for [102-e][217] NR_MG_enh_1 with the following topics covered
· Topic 1:	General (AI 10.11.1)
· Topic 2: Multiple concurrent and independent MG patterns (AI 10.11.2.2)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Collect views from companies. Make early decision on issues with clear consensus. Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. 
· 2nd round: 
· Conclude the issues identified in the 1st round. 
· Revise and endorse draft CRs 
Topic #1: General (AI 10.11.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Moderator: No TDocs are submitted in this AI.
Open issues summary
Sub-topic 1-1: General isues
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Moderator: No CR/TP submitted in this agenda
Summary for 1st round 
Open issues 
CRs/TPs
Discussion on 2nd round (if applicable)

Topic #2: Multiple concurrent and independent MG patterns (AI 6.11.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Discussion papers:
	[bookmark: _Hlk92822210]T-doc #
	Company
	Proposals / Observations

	R4-2203737
	Apple
	Proposal 1: not allow concurrent gap in the case when only non-NR RAT measurement objectives are configured. This can be handled by simply adding clarification in CSSF session in RAN4 spec.
Proposal 2: When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, but all E-UTRA Mos are expected to be associated with one single MG.
Proposal 3: it is unnecessary to introduce X=0 as an optional UE capability.
Proposal 4: for UE behavior during colliding gap occasion, RAN4 agrees option 1 and postpone gap sharing rules to future release.
Proposal 5: if only priority rule is to be introduced to handle overlapping in this release, RAN4 only needs to consider PFO, PPO and FNO.
Proposal 6: it is necessary to introduce an overhead cap for concurrent gaps. RAN4 can introduce a UE capability indicating the supported maximum overhead.
Proposal 7: to define overhead cap, the following option 1 is preferred and option 3 is also acceptable:
· Option 1: The max overhead that UE can support in Rel-15/16.
· Option 2: 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP 
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms

	R4-2203879
	CATT
	Proposal 1: Concurrent gaps are allowed in the case when only non-NR RAT measurement objectives are configured. 
Proposal 2: Introduce X=0 as an optional UE capability for proximity condition in FR1 and FR2. 
Proposal 3: Use priority rule for the colliding gap occasion. 
Proposal 4: Do not introduce UE capability for supported sharing factor. 
Proposal 5: Support to introduce FO, FPO, PFO, PPO scenarios. 
Proposal 6: Not to define overhead cap for concurrent gap. 
Proposal 7: The definition of Kp agreed for SSB frequency layers can be extended to CSI-RS based measurement. 

	R4-2204057
	MediaTek inc.
	Proposal 1: No limitation to concurrent gap in the case when only E-UTRAN measurement objectives are configured.
Proposal 2: No further discussion is needed for the maximum number of concurrent gaps across all FRs for per-FR gap capable UEs in MR-DC case.
Proposal 3: Two measurement gap occasions are defined as colliding, if the minimal distance between the two gap instances is equal or less to X, where X = 4ms in both FR1 and FR2.
Proposal 4: Consider the X=0 in later releases if there is no consensus to introduce it in this meeting.
Proposal 5: Make decision on UE behaviour during colliding gap occasion in this meeting. If Option 1 is agreed, inform RAN2 to introduce 5 different priority levels for concurrent gaps for forward compatibility. If Option 5 is agreed, inform RAN2 to introduce gap sharing ratios 0%, 25%, 50%, 75% and 100%. One gap sharing ratio can be defined between the 2 per-UE gaps. Two gap sharing ratios can be configured for FR1 and FR2 gaps, respectively.
Proposal 6: Introduce the definition for dropped gap occasion in 9.1.2B, e.g., a gap occasion is considered as dropped if it is overlapped by an occasion of another gap pattern with a higher priority level.
Proposal 7: No need to preclude any of FO, FPO, PFO, PPO scenarios in the requirements.
Proposal 8: A baseline UE supports MGRP no smaller than 40ms for each concurrent MG.  An advanced UE capability can be added for the UE which does not need this overhead cap.
Proposal 9: The Kgap_EUTRA value for an EUTRA frequency layer to be measured within gap is defined as Kgap_EUTRA = Ntotal / Navailable
· For a window W of duration MGRP_max, where MGRP_max is the maximum MGRP across all configured per-UE MG and per-FR MG within FR1, and starting at the beginning of any associated gap occasions: 
· Ntotal is the total number of associated gap occasions within the window, including those overlapped with other MG occasions within the window, and
· Navailable is the number of non-dropped associated gap occasions.
· Requirements do not apply if Navailable =0

	R4-2204150
	LG Electronics
	· Overlapping issues 
Proposal 1: Not consider X=0 as an optional UE capability.
Proposal 2: Postpone Issue 2-3-5 and Issue 2-3 6 to Rel-18 if needed. 
Proposal 3: Specify general requirements no matter specific overlapping scenarios. 
· Overhead issue  
Proposal 4: Define overhead cap.
Proposal 4-1: If defined, consider Option 2 in Issue 2-4-2.

	R4-2204234
	Xiaomi
	Proposal 1: It is allowed to be configured with concurrent MG to perform only non-NR RAT measurements provided that the UE is capable to support inter-RAT E-UTRAN measurement with concurrent gaps.
Proposal 2: When UE is configured with concurrent MGs, it is not needed to add limitation all configured E-UTRA MOs are associated with one single MG.
Proposal 3: The minimum distance between two gap instances is 4ms for FR2.
Proposal 4: RAN4 not introduce X=0 as an optional UE capability.
Proposal 5: Priority rule is adopted for the colliding gap occasions.
Proposal 6: The priority is configurable by network.
Proposal 7: RAN4 define the RRM requirements for all scenarios in Rel-17.
Proposal 8: RAN4 define the overhead for concurrent MGs, and the overhead reuse the max overhead that UE supports in Rel-15/16.

	R4-2204257
	CMCC
	Proposal 1: concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured.
Proposal 2: when UE is configured with both E-UTRA and NR MOs, it is not necessary to have the limitation that all E-UTRA MOs are expected to be associated with one single MG.
Proposal 3: it is proposed to introduce X=0 as an optional UE capability to allow better UE implementation.
Proposal 4: it is proposed to consider partially and fully-overlapped concurrent gaps (FO, FPO, PFO, PPO scenarios).
Proposal 5: for UE behavior during colliding gap occasion, it is proposed to take option 5.
Proposal 6: no need to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios.
Proposal 7: it is not necessary to define an overhead cap for concurrent gaps, which can be left to network implementation.

	R4-2204278
	OPPO
	Proposal 1: All E-UTRA MOs are expected to be associated with one single MG when UE is configured with both E-UTRA and NR MOs and concurrent MG(s).
Proposal 2: Concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured under the condition that only one per-UE MG is configured for UE.
Proposal 3: For MR-DC and SA, the max number of concurrent gaps across all FRs for per-FR gap capable UEs is 3.
Proposal 4: Prefer option 1 (Priority rule) but can also compromise to option 5 (gap sharing rule) with only sharing ratios 0% and 100% in R17.
Proposal 5: The rules of UE behavior during colliding gap occasion can apply for all FO, FPO, PFO, PPO scenarios.
Proposal 6: if RAN4 agreed to adopt gap sharing rule for overlapping between gaps, new signaling design should be considered to cover all the cases of sharing factors in concurrent gap.
Proposal 7: Open to discuss overhead issues but can also accept to postpone it to later release.
Proposal 8: The definition of Kp is also applicable for CSI-RS based L3 measurements.

	R4-2204320
	vivo
	Proposal 1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured depends on UE capability, i.e., option 1a. 
Proposal 2: For X value in proximity condition for overlapping in FR1, prefer to introduce X=0 as an optional UE capability.
Proposal 3: Regarding gap sharing ratios, introduces ratio pair 50%/50%; 25%/75% and 75%/25% for per UE concurrent gap and per FR concurrent gap. 
Proposal 4: For the issue 2-3-5, if gap sharing rule is introduced a UE capability on whether a UE support gap sharing rule or not can be introduced instead of considering a UE capability to indicate whether UE supports 0% or 100% gap sharing ratio. 
Proposal 5: Regarding Whether to introduce FO, FPO, PFO, PPO scenarios , support option 1 to introduce all scenarios. 
Proposal 6:  Suggest to define the overhead cap, i.e., support option 1 and Ok with option 3. For the method on how to define the overhead cap, option 1 and option 3 are ok.

	R4-2204405
	Intel Corporation
	Proposal 1: The concurrent MG shall be allowed in the inter-RAT measurement when only E-UTRAN measurement objectives are configured. 
Proposal 2: No need to define the gap overhead cap.
Proposal 3: The minimal distance between two gap instances for both FR1 and FR2 can be same.
Proposal 4: For UE behavior during colliding gap occasion, introduce gap sharing rule. 
· Request RAN2 to reserve some RRC signaling for different sharing factors values (e.g. [%0, %25, %50, %75, 100%]). 
· 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

	R4-2204468
	Qualcomm Incorporated
	Proposal 1: Rel-17 concurrent measurement gaps are not supported in MR-DC mode.
	Combinations of different gap types for per-FR gap capable UE

	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 when per-UE gap is associated to PRS measurement

	4
	0
	1
	1
	

	5
	1
	1
	1
	

	6
	0
	0
	1
	Supported

	7
	1
	1
	0
	Supported

	8
	1
	0
	0
	Supported

	9
	0
	1
	0
	Supported

	10
	2
	0
	0
	Supported

	11
	0
	2
	0
	Supported



Proposal 2: Row 5 in the table is not supported by default with the UE capability for Rel-17 concurrent MG. It may be supported with a separate, dedicated bit in the UE capability.
Proposal 3: Use X = 4ms for the proximity condition of overlapping MG in FR2.
Proposal 4: The definition of colliding measurement gap occasions applies only between
a. two per-FR1 gaps, or
b. two per-FR2 gaps, or
c. one per-UE gap and one per-FR (FR1 or FR2) gap.
Proposal 5: Support priority rule (option 1) to resolve collisions between concurrent MG instances. Each concurrent MG should be assigned a unique priority so that collisions can be resolved without ambiguity and data transfers can be scheduled during the dropped gap instances.
Proposal 6: Do not introduce support FO or FPO concurrent MG in Rel 17.
Observation 1: Calculating MG overhead would need to account for any rules for resolving gap collisions and per-FR vs. per-UE gaps.
Proposal 7: 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.

	R4-2205011
	ZTE Corporation
	Proposal 1: We can not find any technical cause to preclude the use case of only U-UTRAN MOs from the application of concurrent gaps. 
Proposal 2: When UE is configured with both E-UTRA and NR MOs, whether associate all E-UTRA MOs with one single MG, which is up to NW implementation, not need additional limitation.
Proposal 3: We support at least X=4 in proximity condition for overlapping in FR2. For X=0 in proximity condition, we are fine to introduce an optional UE capability.   
Proposal 4: Prefer Option 5 due to better extendibility in the future release if more sharing factors allowed. 
Proposal 5: it is reasonable to derive CSSFwithin_gap,i based on all MOs for the gap without any association configured including legacy gap.
Proposal 6: To address the concern that if the association not provided by NW, it should be specified that no RRM requirements apply if without association configured.
Proposal 7: Considering UE can perform L1 measurement and RRM measurement without gap simultaneously, so some revision is need for the case of FR1.

	R4-2205370
	Huawei, HiSilicon
	Proposal 1: RAN4 not to define LTE measurement requirements with multiple MGs. 
· When UE is configured with LTE MOs, UE can be configured with multiple MGs, but all LTE MOs are expected to be associated with one single MG.
Proposal 2: Define X value in proximity condition as 4ms for both FR1 and FR2. Introduce X=0 as an optional UE capability.
Proposal 3: Conform option 1 (priority rule) for handling of collision between MGs.
Proposal 4: Requirements for concurrent MGs apply in all overlapping scenarios (option 1).
Proposal 5: Define overhead for concurrent MGs: when concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms.
Proposal 6: Confirm that dropped MG occasions will not be used in deriving CSSF within MG (already in the spec).

	R4-2205516
	Ericsson
	Proposal 1: It’s up to NW to decide whether to configure only E-UTRAN measurement objectives.
Proposal 2: It’s up to NW to decide whether to configure E-UTRAN measurement objectives associated with one or two MGs.
Proposal 3: The proximity condition X = 4ms for FR1 and 1ms for FR2, and no further UE capability to introduce X=0ms for proximity condition.
Proposal 4: NW needs to configure each measurement gap together with the priority indication. UE will perform measurement only on the higher priority gap when overlapping happens.
Proposal 5: RAN4 to apply the overlapping rule to all FO/FPO/PFO/PPO/FNO scenarios.
Proposal 6: RAN4 not to define an overhead cap for concurrent gaps.

	R4-2205651
	Nokia, Nokia Shanghai Bell
	Proposal 1: Concurrent MGP can also be configured when the UE is configured only with E-UTRAN measurement objectives.
Proposal 2: When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, and E-UTRA MOs can be associated with any MG.
Proposal 3: Limit the Rel-17 gap enhancement work to NR SA alone (including NR-CA and NR-DC)
Proposal 4: Only X = 4 in proximity condition for overlapping in FR1
Proposal 5: Only X = 1 in proximity condition for overlapping in FR2
Proposal 6: RAN4 only 0% and 100% gap sharing ratios
Proposal 7: RAN4 does not introduce other arbitrary sharing ratios
Proposal 8: Define requirements for fully overlapped (FO)
Proposal 9: Define requirements for fully partial overlapped (FPO)
Proposal 10: Option 2. There is no need for RAN4 to define a measurement gap overhead.
Proposal 11: Any measurement objects with an SMTC overlapping with a classic gap shall be measured within the gap.
Proposal 12: Only measurement object with an association and with an SMTC overlapping with the concurrent gap shall be measured within the concurrent gap.
Proposal 13: If a classic measurement gap and a concurrent measurement gap overlap according to the agreed overlapping rules (2.3.1 and 2.3.2), the gap sharing rules (2.3.3) will apply.
Proposal 14: RAN4 to postpone the CSI-RS L3 measurements and concurrent gaps inter-working to a later release


Draft CRs:
	T-doc #
	Company
	Proposals / Observations

	R4-2203738
	Apple
	Draft CR on CSSF 

	R4-2203880
	CATT
	Draft CR on intra-frequency measurement requirements 

	R4-2204058
	MediaTek inc.
	Draft CR on  for L1 measurement impact

	R4-2204235
	Xiaomi
	Draft CR on inter-frequency measurement requirements 

	R4-2204279
	OPPO
	Draft CR on CSI-RS based L3 measurement requirements 

	R4-2204411
	Intel Corporation
	Draft CR on Positioning measurement requirements 

	R4-2205371
	Huawei, HiSilicon
	Draft CR on collision handling f

	R4-2205517
	Ericsson
	Draft CR on general issues

	R4-2205652
	Nokia, Nokia Shanghai Bell
	Draft CR on Corrections 



Open issues summary
Sub-topic 2-1 Applicability and configurations
Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Proposals
· Option 1: CATT, MTK, Xiaomi, Intel, ZTE, Ericsson, Nokia, CMCC
·  Yes
· Option 1a: vivo
· Yes, provided that UE supports LTE measurement with concurrent MGs, which is up to UE capability
· Option 1b: OPPO
· Yes, under the condition that only one per-UE MG is configured for UE
· Option 2: Apple, Huawei
·  No
· Recommended WF
· Collect view from companies in 1st round. Companies are encouraged to provide compromised solution.
	Company
	Comments

	XXX
	

	Ericsson
	We support Option 1
It’s up to NW to configure one gap or two gaps for E-UTRAN measurements once UE supports concurrent gaps.
Some UE vendors think supporting E-UTRAN measurements for concurrent gaps will take additional efforts. From our understanding, the possible aspects of UE design difficulty are as follow.
· software scheduling algorithm
· hardware and RF design
· based band algorithm complexity
Firstly, the multiple gaps’ scheduling is agnostic on the measurement type. It only focuses on when to switch the RF chain to the target frequency for measurement and stop the data reception channel. 
After that, UE will receive the RS signals based on the designed RF BW (Obviously, the received BW for LTE is the same and agnostic about the number of gaps).
In the end, the RF data will be transformed to based band to perform RSRP algorithm, However, if UE implemented the LTE RSRP algorithm design, then it still no difference to execute the algorithm once or twice. 
Thus, we don’t see any severe challenge to UE. The most important thing is that concurrent gaps is an optional feature other than a mandatory feature. If the UE vendors want to support it, it should support the full set of them, otherwise, it can claim NOT to support it.

	Intel
	Option 1.
Need not to restrict NW deployment

	MTK
	Support Option 1.
But if some UE vendors have some serious concerns, we are fine to support also 1a to add new UE capabilities.

	Nokia
	Option 1 without conditions
Considering this Issue and when reading the company contributions, it is not clear to us why there would be a need for limiting when E-UTRAN MO’s can be configured.
Some companies say that as LTE measurements are not limited in time domain in the same way as NR measurements are, there is no need to support concurrent gaps when only LTE MO’s are configured.
Our view here is different. It can be very useful to assign any LTE measurement in a separate concurrent MGP which can be placed time wise separately from the classical gaps used for NR (and not configure UE with LTE carriers in general). This way the LTE carrier measurements will not impact any NR measurements.
However, we also recognise that companies may have different understanding about what ‘Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured’ covers.
1) when a concurrent gap is only associated with LTE MO’s
2) when UE is configured with concurrent gaps and UE is only configured to measure LTE MO’s (in legacy and concurrent gaps)
It may need to be clarified?
Anyway, for both scenarios our view is that we still see use cases for allowing concurrent gaps when only LTE MS’s are configured. Additionally, we do not see any technical reason why this should be excluded. We can discuss how to address this if there are technical reasons.
We do not see much benefit in having a very fragmented feature in terms of multiple UE capabilities leading to additional feature complexity and configuration complexity on network side.

	LG Electronics
	We’re open. Remove LGE in Option1a because it is typo.

	Huawei
	Option 2.
As all E-UTRA MOs can be measured with one MG, we see no strong motivation to use multiple MGs for E-UTRA measurements. On the other hand, existing E-UTRA measurements are based on single MG, so if multiple MGs are used, the measurement for E-UTRA needs to be enhanced, and there will be impact to UE implementation. We do not think enhancing E-UTRA measurement is of high priority for now.

	Apple
	Support option 2 and can compromise to leaving it to UE capability (if that is intention of option 1a). From UE complexity perspective, we were not saying this is not doable. But this requires additional effort for some UE implementation. For instance, UE may use a separate LTE module to conduct LTE measurement. Assigning LTE measurement to multiple concurrent gaps may result in update on LTE module, since concurrent gaps in LTE has never being discussed.
On the other hand, from benefit point of view, besides the technical reason we mentioned in our contribution, we would like to highlight that no one ever showed interest in concurrent gaps in LTE design (including in LTE MG enhancement work item). This is also why we don’t think this is necessary. Nokia mentioned different view on this “Our view here is different. It can be very useful to assign any LTE measurement in a separate concurrent MGP which can be placed time wise separately from the classical gaps used for NR (and not configure UE with LTE carriers in general). This way the LTE carrier measurements will not impact any NR measurements.” However, we think yellow highlighted part can still be supported even if we go with option 2. In our understanding the issue being discussed is that UE is configured with only LTE MO and no any NR MO, whether concurrent gaps need to be configured.  

	ZTE
	Support Option 1.
For the UE capable of concurrent gap, whether configure one gap or two gaps for E-URTA MOs should be depend on NW implementation, not need additional limitation.

	OPPO
	We support Option 1b under the condition that only one per-UE MG is configured for UE. Otherwise, we can compromise to option 2.
Concurrent MGs are not expected when the UE is configured to perform only non-NR RAT measurements. But E-UTRAN measurement could also be allowed in concurrent gap operation if only one per-UE MG is configured for UE and all E-UTRA MOs are associated with single MG. In this case, the UE behaviour is the same as the legacy. 

	Xiaomi
	Support option 1 or option 1a, it is beneficial to have such configuration.

	CMCC
	Option 1. We do not see the reason why concurrent gaps cannot be used in the case when only E-UTRAN measurement objectives are configured. Another consideration is that MG configuration and MO configuration are up to network implementation, it is not preferred to have restriction on network configuration.

	CATT
	Support option 1. 



Issue 2-1-2: Additional limitation when UE is configured with both E-UTRA and NR MOs
· Proposals
· Option 1: Apple, OPPO, Huawei
· When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG.
· Option 2:, Xiaomi, Ericsson, Nokia, CMCC
· No limitation
· Recommended WF
· Collect views from companies in 1st round. Companies are encouraged to provide compromised solution.
	Company
	Comments

	XXX
	

	Ericsson
	Option 2.
We think this issue is similar as Issue 2-1-1. NW can configure E-UTRA MOs for one MG or two MGs.  

	Intel
	Rely on issue 2-1-1. 

	MTK
	Support Option 2.
If new UE capability is agreed in the previous issue, we can consider both Option 1 (baseline UE) and Option 2 (advanced UE).

	Nokia
	Option 2 with no conditions
Our view and argument are the same as for Issue 2-1-1. Network may have reason to configure a certain LTE carrier in a concurrent gap which is independent from an already configured legacy gap even if the legacy gap includes another LTE MO. In the legacy gap pattern the measurement occasions have to be shared according to CSSF and hence the measurement latency might be longer. Network can configure another concurrent gap with e.g., one specific LTE carrier, to reduce the LTE carrier measurement delay on that carrier (without reconfiguring all other already configured MO’s).
Similar to Issue 2-1-1, we do not see any technical reason why this should be excluded. We can discuss how to address this if there are technical reasons.

	LG Electronics
	Remove LGE in Option 2 because it is typo. We’re open.

	Huawei
	Option 1, same comment as for Issue 2-1-1.

	Apple
	Support option 1. Can compromise to UE capability as mentioned under issue 2-1-1.

	ZTE
	Option 2. Same comment as for Issue 2-1-1.

	OPPO
	Option 1. Similar comments as for issue 2-1-1.

	Xiaomi
	Support option 2, no need to have additional limitation for E-UTRAN MO configuration.

	CMCC
	Option 2. We do not see the necessity to have this limitation. In Rel-15/16, the legacy measurement gap can already be used for both NR and EUTRAN measurements. We do not understand why it is not supported for concurrent gaps. Another consideration is that MG configuration and MO configuration are up to network implementation, it is not preferred to have such limitation to network.

	CATT
	Option 2. Same issue as issue 2-1-1. 



Issue 2-1-3: Supporting Rel-17 gap enhancement in different CA/DC scenarios
· Proposals
· Option 1: Nokia
· Limit the Rel-17 gap enhancement work to NR SA alone (including NR-CA and NR-DC)
· Option 2: Qualcomm
· Rel-17 concurrent measurement gaps are not supported in MR-DC mode
· Recommended WF
· Moderator: please note that the Option 1 is talking about the whole Rel-17 work, while Option 2 is only for concurrent gaps. Please note that RAN2 has prioritized the design in NR SA.
· Collect view from companies in 1st round.
	Company
	Comments

	XXX
	

	Ericsson
	Option 2.
We don’t think it should consider NR-DC based on current RAN2’s progress. We can wait RAN2’s further feedback for NR-DC.
In current RAN2’s agreements, it’s better to focus on NR CA firstly.
For all the 3 objectives in MG enh. WI, RAN2 prioritize the design in NR SA.


	Intel
	Both Option 1 and Option 2 are correct based on RAN2’s agreements above.

	MTK
	Option 2 is fine to us.
Regarding Option 1, we think NR-DC is not prioritized by RAN2. So we suggest to remove NR-DC in Option 1.

	Nokia
	We can clarify our view here.
The comment above is targeted at concurrent gaps while it is answering the Issue which seems to be applicable for the whole Rel-17 work – or maybe moderator can clarify?
We are fine to limit the support of concurrent gap enhancements in Rel-17 to NR (NR-SA including NR-CA and NR-DC). But it should be clear that it still includes performing Inter-RAT LTE measurements using either legacy and/or concurrent gaps.
Both option 1&2.

	LG Electronics
	Same view with MTK.
Option 1 (NR-CA) is OK.
Option 2 is OK.

	Qualcomm
	Option 2. We understand that RAN2 has decided to support the Rel-17 gap enhancement features in NR SA mode only, excluding NR DC.

	Huawei
	We can support option 2 based on RAN2 agreement.
On option 1, the issue is that based on RAN2 definition in 37.340, NR-DC is one type of MR-DC, so RAN4 does not need to work MG enhancements for NR-DC.

	Apple
	Option 2 to align with RAN2. Option 1 requires standardization effort on NR-DC, which seems unrealistic considering this is the last meeting to complete core part.

	ZTE
	Both Option 1 or 2 are OK, we do not have strong preference.

	OPPO
	We are fine to option 2.

	Xiaomi
	Option 2 is fine for us, and according to RAN2 agreement, MR-DC is deprioritized for all the 3 objectives in MG enh WI.

	CATT
	We think this has been informed to RAN2 to make the decision. So we don’t need to have further agreement. 



Sub-topic 2-2: UE capability related issues
Issue 2-2-1: Max number of concurrent gap across all FRs for per-FR gap capable UEs in MR-DC case (without considering other Wis)
· Proposals
· Option 1:  MTK
·  No need to have further discussions
· Option 2:  OPPO
·  3
· Recommended WF
· Collect views from companies. Please note that RAN2 has prioritized the design in NR SA.
	Company
	Comments

	XXX
	

	Ericsson
	Option 1.
Same as issue 2-1-3.

	Intel
	Option 1.It was agreed as 3 in the last meeting

	MTK
	Support Option 1.

	Nokia
	Our understanding is that RAN4 has already agreed following:
· When UE doesn’t support per-FR gap (Hence, Per-UE), 
· Assume max 2 MGs as a starting point, when defining the requirements (e,g., overlapping, overhead cap, interruption, …)
· Larger number can be considered if RAN4 has extra time in Rel-17.
· When UE supports per-FR gap, 
· Max number of concurrent gap across all FRs for per-FR gap capable Ues the maximum number of concurrent gaps across all FRs for per-FR gap capable Ues is: 
· 3 for SA case
· FFS for MR-DC case if it is supported
And we understand that for Per-UE RAN4 only support 2 simultaneous gap patterns configure. For Per-FR when UE is in NR-SA the agreement is 3, while the MR-DC case is still open and depends on whether concurrent gaps are supported in MR-DC and discussion in Issue 2-1-3.
Option 2 assuming MR-DC is not supported.

	LG Electronics
	Option 1 is supported.

	Qualcomm
	Option 1.

	Huawei
	Option 1.

	Apple
	Option 1. MR-DC is not supported yet.

	ZTE
	Option 1.

	OPPO
	The intention of this issue is defining the max number for MR-DC, which is not concluded in last meeting. If we agreed not to define the requirements for MR-DC, then no need to further discuss.

	Xiaomi
	Option 1

	CATT
	Fine with option 1. 



[bookmark: _Hlk96329668]Issue 2-2-2: UE indication of supported gap combination index
· Proposals
· Option 1:  QC
· Row 5 in the table is not supported by default with the UE capability for Rel-17 concurrent MG. It may be supported with a separate, dedicated bit in the UE capability.
	Combinations of different gap types for per-FR gap capable UE

	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 when per-UE gap is associated to PRS measurement

	4
	0
	1
	1
	

	5
	1
	1
	1
	

	6
	0
	0
	1
	Supported

	7
	1
	1
	0
	Supported

	8
	1
	0
	0
	Supported

	9
	0
	1
	0
	Supported

	10
	2
	0
	0
	Supported

	11
	0
	2
	0
	Supported



· Recommended WF
· RAN4 has an agreement “Do not introduce UE capability indication of supported gap combination index 0 to 5.” In R4-2202603,. In endorsed CR R4-2202611 row 5 is in [ ], while in agreed LS R4-2202604 row 5 is not in [ ]. Per company request, please share your view on whether the [ ] can be removed or 5 row should be removed entirely.	Comment by Carlos Cabrera-Mercader: It is true that the WF includes a related agreement (“Do not introduce UE capability indication of supported gap combination index 0 to 5.”). However, in the draftCR row 5 was left in [] at our request because it was not discussed explicitly whether to support it. We understand that the agreement to support per-UE + per-FR gaps at the same time may be interpreted as saying that row 5 is supported. But does the agreement mean that any number of per-FR gaps can be configured together with per-UE gaps? We don’t think so. It would be better to clarify.
	Company
	Comments

	XXX
	

	Ericsson
	We think [] should be removed based on RAN4’s agreement in last meeting. 
· The maximum number of concurrent gaps across all FRs for per-FR gap capable Ues is 
· 3 for SA case

	Intel
	Same view as Ericsson

	MTK
	We think [ ] can be removed.

	Nokia
	In RAN4#101 GTW RAN4 agreed following:
· Agreement
· UE can be configured with per-UE gap and per-FR gap simultaneously when
· 1) UE is capable of per-FR gap and concurrent gaps, and
· 2) per-UE gap is associated with PRS measurements
So, we think this clarification is fine in general.
We can also agree to keep row #5 and remove []

	LG Electronics
	For SA case, we’re fine to remove []. 

	Huawei
	We agree that Index 5 may be special and thus may require additional discussion, e.g. whether the total number of MGs across all FRs is 3 or 4.
Technically, we do not see big issue in supporting Index 5, but we are open to further discuss.

	Apple
	To align with agreement in previous meeting, [] on row#5 can be removed.

	ZTE
	Same view as Ericsson.

	Xiaomi
	Fine to remove []. 

	CATT
	Remove the [] and row 5 should be supported. 

	Qualcomm
	Similar to Huawei, we understand row 5 looks more like 4 gaps total across FRs, since the per-UE gap affects carriers in both FRs.



Sub-topic 2-3: Overlapping
Issue 2-3-1: Whether to introduce optional UE capability for X=0 in proximity condition for overlapping in both FR1 and FR2 in Rel-17. 
· Proposals
· Option 1: CATT, OPPO, vivo, ZTE, Huawei, CMCC
· Yes
· Option 2: Apple, MTK, LGE, Xiaomi, Nokia, Ericsson
· No
· Recommended WF
· Collect views from companies. 
	Company
	Comments

	XXX
	

	Ericsson
	Option 2.
When RAN4 considers the values to define the proximity condition, two important technical aspects should be considered. 
On the one hand, the proximity condition shall guarantee UE to perform the consecutive measurements within two gaps which are close to each other. 
On the other hand, the proximity condition can avoid UE not to receive the DL or/and transmit the UL during a long period. Such long outage will be intolerable by some low latency service, such as URLLC, XR etc. 
Thus, the proximity issue is not only related to UE capability but also NW scheduling. From NW’s perspective, we don’t support X=0 which will be harmful for NW’s data scheduling.

	Intel
	Option 2

	MTK
	We do not have a very strong view but would slightly prefer Option 2. Option 2 can be used as a baseline for this release. Further enhancement in later releases can be discussed.

	Nokia
	Option 2
Measurement gap enhancement feature is an optional feature. Fragmenting the feature by having multiple UE capabilities for support of sub-feature will complicate the feature further for the network. We do not see much gain in such further fragmentation as it impacts the network scheduler.
This applies for both FR1 and FR2.

	LG Electronics
	Option 2. If needed, it can be discussed in later release.

	Huawei
	We can compromise to option 2 to move forward.

	Apple
	No strong view but slightly prefer option 2. Since some infra vendor claims option 1 is harmful for NW scheduling, infra vendor may not even implement option 1. Thus seems unnecessary to introduce additional optional UE capability.

	ZTE
	We can compromise to option 2 to move forward.

	OPPO
	We can compromise to option 2

	Xiaomi
	Option 2

	CMCC
	Our preference is option 1 to allow better UE implementation. In our view, not all the UEs need X or the value of X need to be non-zero. For the UE which have better capability, the value of X could be zero, which means this kind of UE can handle the case that there is no physically overlapped. However, to move forward, we can compromise to option 2.

	CATT
	Can compromise to option 2. 

	Qualcomm
	We do not have a strong view, as long as it’s a separate capability.



Issue 2-3-2: Mandatory X value in proximity condition for overlapping in FR2
· Proposals
· Option 1: Ericsson, Nokia
· 1 ms
· Option 2: MTK, Xiaomi, [Intel], QC, ZTE, Huawei
· 4 ms
· Recommended WF
·  Suggest to agree on Option 2 which is supported by more companies.
	Company
	Comments

	XXX
	

	Ericsson
	Option 1.
From our understanding, UE processing should be much faster in FR2 than FR1 to support shorter time delay in FR2. 4ms means 16 slots in FR2 which is too long in FR2. Especially, when we further consider 71GHz with SCS=960KHz in the future, 4ms is too exaggerated for UE. 
We’re open to further understand the reason why the processing time in FR2 is the same as FR1 from UE vendors’ technical analysis.  

	Intel
	Option 2

	MTK
	We prefer Option 2 slightly
We think a single value for both FR1 and FR2 is good to simplify the requirement. The 4ms gap also means that the searcher can rest at least for 4ms before next measurements.

	Nokia
	Option 1.

	LG Electronics
	Prefer Option 2. Same X for FR1 and FR2.

	Qualcomm
	Support the recommended WF.

	Huawei
	Option 2.
From UE side this values is related to the time for measurement scheduling, so FR2 delay is not necessarily smaller than FR1. 
Having one single value can be simpler for both UE and NW implementation, e.g. it can be difficult to use different X values for FR1 and FR2 for a UE configured with per-UE MG and FR1-FR2 CA.
UE is still required to Tx/Rx data during the time gap between two MG occasions, so there is no difference in the data throughput no matter X=1 or X=4. 

	Apple
	Support the recommeneded WF.

	ZTE
	Option 2.
We prefer using same X for both FR1 and FR2.

	OPPO
	Option 2.

	Xiaomi
	Option 2, this time is related to the UE preparation time for measurement which is independent on FR1/FR2.

	CATT
	Fine with option 2. 



Issue 2-3-3: UE behavior during colliding gap occasion
· Background: Status after last meeting
· Option 1: 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 5: Compromised proposal from moderator
· 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
· Moderator: 
· As RAN4 already spent a great effort to converge to the 2 options above, I suggest not to go back to re-open other options.
· Whether to resume data scheduling will be discussed in a separate issue.
· Proposals
· Option 1: Apple, CATT, Xiaomi, OPPO, QC, Huawei, Ericsson, [Nokia]
· Option 1 in last meeting. Each concurrent MG should be configured with a unique priority
· Option 5: CMCC, OPPO, [vivo], Intel, ZTE, [Nokia]
· Option 5 in last meeting. 
· Recommended WF
· Collect views from companies. As this is the last Rel-17 core meeting, we are expected to conclude this issue. Please note that this issue also has the subsequent RAN2 signalling impact, e.g., define priority levels or sharing ratios. Companies are encouraged to provide idea on how to compromise.
	Company
	Comments

	XXX
	

	Ericsson
	Option 1
It’s better to find a good compromise solution to consider the possible forward compatibility to introduce enhanced mechanism for gap overlapping, especially, when RAN4 considers a greater number of gaps will be supported in the future release, such as MU-SIM gaps and NTN gaps. 
Furthermore, if RAN4 considers network indicated gap sharing in next release, indicating sharing percentage in R17 is redundant. On the contrary, the priority indication can be easily extended to support the network indicated patterns for each gap occasion and support multiple gap types. For example, NW can configure one gap for legacy L3 mobility with priority as ‘1’, one gap for positioning with priority as ‘0’ and two gaps for MUSIM with priority as ‘2’. (‘0’ – the highest priority, ‘2’ – the lowest priority). UE can easily handle the overlapping when receiving the indication from network.

	Intel
	With the gap sharing factor 0% and 100%, the Option 1 is same as Option 5. Our concerns on the configurable priority is if NW configure the priority is 0%, NW need not activate this MG indeed.

	MTK
	Firstly, we need to conclude this issue in this meeting.
Either Option has its own advantage and disadvantages. We have no strong view to pick either one.
One thing to note is about the ongoing NTN measurement gap discussion. In NTN, 2 MGs are needed to cover 2 SMTCs in the same frequency layer. The typical case is that the 2 SMTCs are overlapped in time domain, which means the 2 MGs will also be overlapped. If we only go with priority rule, it may turn out that one of the MG is never measured due to lower priority. As a consequence, one SMTC is never measured. This seems problematic.
Therefore, we suggest to make this configured by network. Network can indicate whether to follow priority rule (e.g., when inter-working with MUSIM) or gap sharing rule (when inter-working with NTN). 

	Nokia
	Our view is that when discussing the concurrent gaps overlapping ither with other concurrent gap or legacy gaps, the UE behavior needs to be well defined such that 1) network is aware about the rules on UE side, 2) need to be either network configurable or simple approach on UE side and then 3) based on that RAN4 has decided that the UE should be able to be scheduled within dropped gaps a clear understanding of which gaps are used, and which are dropped.
Based, on this we have been arguing that a simple prioritization or sharing rule is the most preferred solution. 
We do not see a big difference between option 1 and option 2 when applying 0% and 100% sharing/prioritization as in the end it is clear which gap is used and which is dropped.
From our point of view it is sufficient in Rel-17 to prioritize/share one gap over another and leave any potential further granularity for future releases based on need and justification.
Hence, option 1 is a potential WF with the condition on the how many ‘levels’ of priority there will be defined. We believe 0% and 100% is enough
Option 2 is also a potential WF with the same condition as for option 1. Hence, there is no real sharing when only considering 0% and 100%.
RAN4 does not need to consider MUSIM in Rel-17.

	LG Electronics
	Option 1 is supported. 
0% and 100 % in Option 5 is not exactly same with option 1. Because, option 1 can have different priority levels. We should consider forward capability. Option 1 is better.  

	Qualcomm
	We support option 1. Option 5 with 0% and 100% ratios does not have any advantage over option1. Signalling for option 5 with sharing ratios other than 0% and 100% would be more complicated. It’s not just defining the sharing ratios.

	Huawei
	Option 1, for the following advantages:
Smaller throughput loss: with priority rule it is clear which of the colliding occasions from concurrent MGs is used for measurement and which is not, thus possible to support data scheduling in the dropped occasion, while with sharing rule and non-zero sharing factor it can be difficult. 
Better scalability: when more than 2 concurrent MGs with collision are considered (e.g. with MUSIM), it is still possible to define clear UE measurement requirements with priority rule while it can be difficult with sharing rule.

	Apple
	Fine with both option 1 and 5.

	ZTE
	Actually Option 1 and Option 5 with sharing ratios as 0%, 100% mean the same effect. But considering 3 concurrent gaps configuration is allowed, it is a bit hard to handle such case by Option 5, So we can compromise to Option 1.

	Xiaomi
	Follow the agreements in GTW session.

	CATT
	Follow GTW agreement. 



Issue 2-3-4: Number of configurable priority levels, if Option 1 in Issue 2-3-3 is agreed
· Proposals
· Option 1: MTK
· 5
· Recommended WF
· Moderator understands that this issue is pending on the conclusion. However, as this is the last Rel-17 core meeting, please provide your view based on the assumption of priority rule is agreed, instead of just saying “Wait for the conclusions of Issue 2-3-3”. 
· Conclusions will be sent to RAN2. 
	Company
	Comments

	XXX
	

	Ericsson
	We suggest Option 2: Up to RAN2.
Option 1 looks fine, but we think this issue can leave up to RAN2’s decision. RAN4 just needs to inform RAN2 to define the priority rule and consider forward compatibility for other gap types, such as MU-SIM gaps, pre-configured positioning gaps and NTN gaps.

	Intel
	Option 1 is fine. 

	MTK
	We prefer Option 1.
To address Ericsson’s point, we can LS RAN2 by saying that RAN4 recommend 5, but it is up to RAN2 to make the final decision.

	Nokia
	Only 2 levels of prioritization: 0 and 100. Hence, one GP always overwrite another GP in case of overlapping. Especially, as this is last meeting, we should focus on closing issues and it not clear why 5 would be needed and not 4 or 6?

	LG Electronics
	Prefer option 1. For LS to RAN2, we have same view with MTK.

	Qualcomm
	So far, with the concurrent MG configurations that RAN4 has agreed to support (see table in issue 2-2-2), collisions would be possible between two concurrent gaps. Strictly speaking, only two priority levels are needed to differentiate between them. In anticipation of future expansion, it may be reasonable to define four levels. RAN4 can notify RAN2 that at least four priority levels should be supported.

	Huawei
	Option 1 is fine. 

	Apple
	If we only consider concurrent gaps, two different priorities are sufficient. If intention of 5 levels is to consider other features such as MUSIM gaps, NTN gaps and so on, we were wondering if this is out of scope of this MG enh WI. But we agree that eventually NW and UE may have to face this in the field. Considering limited time in R17, we may want to limit the applicability of priority information to concurrent gaps for legacy measurement only (gaps are not for MUSIM, NTN and so on). Regarding number of levels, we are fine with values larger than 2 considering forward compatibility.

	Xiaomi
	Option 1 is fine.

	CATT
	Fine with option 1 and can notify RAN2 to leave space for extension. 



Issue 2-3-5: Exact values of gap sharing ratios, if Option 5 in Issue 2-3-3 is agreed
· Proposals
· Option 1a: MTK, Intel
· 5 levels: 0%, 25%, 50%, 75% and 100% for both per UE gap and per FR gap
· Option 1b: vivo
· Ratio pair 50%/50%; 25%/75% and 75%/25% for both per UE gap and per FR gap.
· Option 2: Nokia
· 2 levels: 0% and 100%
· 
· Recommended WF
· Collect views from companies.
· Moderator understands that this issue is pending on the conclusion. However, as this is the last Rel-17 core meeting, please provide your view based on the assumption of gap sharing rule is agreed, instead of just saying “Wait for the conclusions of Issue 2-3-3”. 
· Maybe vivo can help to clarify whether Options 1a and 1b are the same.
· Conclusions will be sent to RAN2
	Company
	Comments

	XXX
	

	Ericsson
	Option 2.
Other possible values can be decided in the future. We just need to inform RAN2 to define the sharing rule and consider the extendibility for the future.

	Intel
	We are fine RAN4’s requirements is defined by only 2 levels (as Option 2)

	MTK
	We support Option 1a. 
If we need to support gap sharing for NTN, Option 2 is not preferred. With only 0% and 100%, one gap (which corresponding to a certain SMTC) will never be measured. 

	Nokia
	As argued earlier, from network side it is important with simple rules that are transparent. It is not clear to us when such a multitude of levels would be needed and hence there is a lack of justification at the moment.
For Rel-17, accounting the timeline, we believe 2 levels are enough. This will ensure clear rules from network point of view which gaps are used and which are dropped in case of overlap.

	LG Electronics
	Option 2 in Rel-17 if Option 5 is agreed.

	Qualcomm
	We don’t support the gap sharing rule, at least for the scenarios studied so far is this WI. If either option 1a or 1b is agreed, then RAN4 needs to make clear to RAN2 that additional ignaling is needed to resolve collisions unambiguously. In each collision instance both the UE and the network need to pick the same gap as the winner.

	Apple
	No strong view. Option 2 is more aligned with Ran4 requirement. However, we have no problem with reserving more possible values considering forward compatibility. 
Another comment is 0% and 100% doesn’t necessarily mean one gap will never be measured. For example, the gap with shorter MGRP configured with 0% can still be used when it is not overlapped with the gap with longer MGRP.

	OPPO
	Option 2 in Rel-17 if Option 5 is agreed.

	Xiaomi
		No need to have further discussion.



Issue 2-3-6: Whether to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios. (If Option 5 in Issue 2-3-3 is agreed)
· Proposals
· Option 1: vivo
· Yes
· Option 2: CATT, CMCC
· No
· Option 3: LGE
· Postpone to Rel-18\
· Recommended WF
· Collect views from companies. 
	Company
	Comments

	XXX
	

	Ericsson
	Option 2 or 3.
For option 5, it clearly captured that:
The requirements for other sharing factors are FFS in later releases.  

	Intel
	Option 1 or 3

	Nokia
	Option 2.
Not needed. Introducing more capabilities will not help on making the feature more useful from network point of view. In one sense if UE will support at least 0% and 100% the network can select to use just those. But challenge is that RAN4 would need to consider UE requirements for all supported ratios in Rel-17 timeframe.

	LG Electronics
	Support Option 3 based on option 2 in issue 2-3-5.

	Qualcomm
	Option 2. Priority rule should be supported to resolve collisions. In that case there is no use for gap sharing with 0% and 100% ratios.

	ZTE
	Support Option 3.

	Xiaomi
		No need to have further discussion.



	Comment by Carlos Cabrera-Mercader: We believe this issue was resolved in the previous meeting.
Issue 2-3-8: Clarifications to gap overlapping	Comment by Nokia Networks: It might be god to clarify that these two proposals are both valid clarifications and not options. Hence, company views on each proposal would be appreciated.
· Proposals
· Proposal 1: QC
· The definition of colliding measurement gap occasions applies only between 	Comment by Carlos Cabrera-Mercader: A simpler way to say this is that collisions do not apply between two per-FR gaps in different FRs. This should be straightforward but good to clarify. 
· two per-FR1 gaps, or
· two per-FR2 gaps, or
· two per-UE gaps, or
· one per-UE gap and one per-FR (FR1 or FR2) gap. 
(In other words: not apply between two per-FR gaps in different FRs)
· Proposal 2: Nokia
· If a classic measurement gap and a concurrent measurement gap overlap according to the agreed overlapping rules (2.3.1 and 2.3.2), the gap sharing rules (2.3.3) will apply.
· Recommended WF
·  Collect views from companies. Note that above 2 are proposals (which could be agreed simultaneously), but not options (which we have to choose one between them) 
	Company
	Comments

	XXX
	

	Ericsson
	For proposal 1, we support to not apply colliding between two per-FR gaps in different FRs only.
We support proposal 2.

	Intel
	With the agreement in the last meeting on the allowed concurrent gap combination, Proposal 1 is fine for us.
For proposal 2, we thought in case of concurrent gaps supported the legacy(classic gap) is one of instance of concurrent gaps

	MTK
	We have a question for clarification for Proposal 1. Let me put a figure for easy explanation. If the per-UE gap in the middle is already dropped due to lower priority to FR1 gap, should we further consider FR2 gap is dropped (lower priority than per-UE gap)? 
To avoid this case, we would suggest adding a note that per-UE gap always has a higher priority than per-FR gap, if both are configured. We would like to hear views from companies.
[image: ]
Proposal 2 is fine to us.

	Nokia
	We see that the proposal 1 is a good clarification that needs to be captured in the specification.
We also think believe capturing proposal 2 would be good to capture specifically as it ensures that there are clear rules among all possible gaps configured at the UE.

	LG Electronics
	Proposal 1 is fine.
For proposal 2, we think priority rule can be considered. For example, a classic measurement gap is assumed as highest priority.

	Qualcomm
	The intention behind Proposal 1 is to clarify that collisions cannot occur between per-FR gaps in different FRs.
RAN4 has not discussed how to handle concurrent MG configurations where one of the gaps is a ‘classic’ MG. Since there is no advantage to using a ‘classic’ MG, we suggest not spending time on this question (proposal 2).

To MTK: It’s a good question but not really specific to Proposal 1. RAN4 should clarify the order in which gap priorities are evaluated. Our thinking is that we should start by resolving collisions for gap occasions of the MG that has the highest priority. After those are resolved, resolve collisions for the *surviving* occasions of the MG with the next highest priority, and so on.

	Huawei
	We are fine with Proposal 1, and in fact it is already reflected in the description of MG collision in clause 9.1.2B.3 in R4-2202753.
On Proposal 2, we are not sure if the concepts of “classic measurement gap” and “concurrent measurement gap” need to be defined in RAN4 spec. Also, whether to apply gap sharing rule or priority rule depends on the outcome of Issue 2-3-3.
The issue raised up by MTK above can be further discussed. 

	Apple
	Proposal 1 is fine. 
Proposal 2 is unclear to us. Do we have common understanding on “a classic measurement gap” and “a concurrent measurement gap”? in our view the classic measurement gap is just one of the pattern in concurrent gaps. Does this come from RAN2 assumption that a classic gap has no association with any MO but a concurrent gap has association with some MO?

	ZTE
	We understand the motivation of Proposal 1 is to clarify the collision not referring to the case of one FR1 gap and one FR2 gap. Yes, we agree with such motivation, but since the case referred by MTK is possible, so how to capture such motivation in spec needs further consideration.

	OPPO
	Proposal 1 is fine.

	Xiaomi
	We are fine with Proposal 1.

	CATT
	Fine with proposal 1. For proposal 2, the definition of “classic measurement gap” and “concurrent measurement gap” is not clear and we have no agreement that the legacy can be configured together with concurrent gap. 



Issue 2-3-9: Dropped gap occasions
· Proposals
· Proposal 1: MTK
· Introduce the definition for dropped gap occasion in 9.1.2B, e.g., a gap occasion is considered as dropped if it is overlapped by an occasion of another gap pattern with a higher priority level.
· Recommended WF
·  Collect views from companies
	Company
	Comments

	XXX
	

	Ericsson
	It looks fine to define dropped gap occasions.
We suggest checking the wording directly in the CR.

	Intel
	Is this definition used for CCSF definition in issue 2-5-2? It seems the intermediate terminology. 

	MTK
	We support Option 1.
The definition will be used in both CSSF and gap interruption. However, we later found that this definition is related to Issue 2-3-8. If RAN4 agreed that per-UE gap always has a higher priority than per-FR gap, if both are configured. We think it is fine to go with Proposal 1. We are open to discuss.

	Nokia
	We see this proposal as being part of full clarification concerning gaps, overlapping gaps and dropped gaps. Hence, this clarification is also good in addition to those listed in Issue 2-3-8 as they will all help making the rules and UE requirements clear. Hence, we support the proposal 1.

	LG Electronics
	Support proposal 1.

	Qualcomm
	We can support proposal 1. The exact wording can be discussed further.

	Huawei
	We are fine with option 1.

	Apple
	Proposal 1 is fine. Wording can be discussed in the CR, e.g. proximity needs to be considered when defining “overlap”

	ZTE
	Support proposal 1.

	OPPO
	Proposal 1 is fine.

	Xiaomi
	Fine with option 1.

	CATT
	Fine with option 1 and the wording can be further discussed in the CR. 



Sub-topic 2-4: Overhead
Issue 2-4-1: Whether to define the overhead cap
· Proposals
· Option 1: Apple, MTK, LGE, Xiaomi, vivo, Huawei
· Yes
· Option 2: CATT, CMCC, Intel, QC, Ericsson, Nokia
· No 
· Option 3: Apple, MTK
· Up to UE capability
· Recommended WF
· Collect views from companies. As this is the last Rel-17 core meeting, companies are encouraged to provide compromised solution
	Company
	Comments

	XXX
	

	Ericsson
	Option 2.
Whether to define an overhead cap is related to restrict the configuration from network side. On the one hand, network can manage this cap and tradeoff between the throughput loss and measurement gaps’ configuration. On the other hand, there is no significant throughput loss for UE compared with the legacy MG when data scheduling is assumed on the dropping gap occasions.
In Rel-17, only two concurrent gaps are defined. We don’t see strong motivation to introduce an overhead cap, but we’re open to further discuss it in next release if more gaps can be supported for concurrent gaps.

	Intel
	Option 2

	MTK
	Support Option 1 and 3.
If there is no clear consensus, we suggest taking Option 3 to proceed.

	Nokia
	Option 2.
When considering the rules introduces related to when gaps are considered overlapping and the gap dropping rules (gap prioritization/sharing) we do not see a need for defining any gap overhead. With the rules under discussion two gaps cannot be ‘close’ to each other (closer than X) and if they are only one gap will be used for measurements while the other will be dropped. This will in itself limit the ‘overhead’
Concerning UE scheduling and TP impact from having many gaps we see this as being a network scheduling aspect. It is already fully up to the network scheduler how the UE is scheduled, and concurrent gaps is now another complexity angle to account in the overall scheduler algorithm. Having restrictions on the gap overhead will complicate matters without any justification.

	LG Electronics
	Option 1.
Overhead is a separate issue from overlapping. It is related to non-overlapping cases. 

	Qualcomm
	We don’t have a strong view on the need to introduce an overhead cap. We believe neither the network nor the UE would benefit from having high MG overhead.
For companies that support an overhead cap, what would be an acceptable value of MG overhead? 

	Huawei
	Option 1, and we can compromise to option 3.
We think it is reasonable to define some applicability conditions in the spec such that UE is not required to work with unreasonable NW configuration. Otherwise, it is the UE who will suffer the throughput loss due to large overhead of concurrent MGs, while NW can use the time resource to schedule other UEs, i.e. there may be not much cost from NW perspective even the MG overhead is large at individual UEs.

	Apple
	Support option 1 and fine with option 3 compromise. Agree with QC that neither the network nor the UE would benefit from having high MG overhead. Details can be discussed under issue 2-4-2. 

	ZTE
	Option 2
[bookmark: OLE_LINK2]For the concern of large overhead caused by concurrent gaps, we believe the Dropping mechanism can alleviate this issue. Beside this, how to configure concurrent gap, which is totally a NW implementation, should not be restricted by additional cap.

	Xiaomi
	Option 1, we think it is reasonable to define the overhead to guarantee the UE throughput, otherwise the throughput loss may be significant due to larger overhead with concurrent gaps. 

	CMCC
	Option 2. Can be left to network implementation

	CATT
	Option 2. 



Issue 2-4-2: Definition of overhead cap (if agreed in Issue 2-4-1)
· Proposals
· Option 1: Apple, Xiaomi, vivo
· The max overhead that UE can support in Rel-15/16
· Option 2: LGE
· 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  
· Option 3: Apple, MTK, vivo, Huawei
· When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms
· Recommended WF
· Collect views from companies.
· Moderator understands that this issue is pending on the conclusion. However, as this is the last Rel-17 core meeting, please provide your view based on the assumption of overhead cap is agreed, instead of just saying “Wait for the conclusions of Issue 2-4-1”. Commenting in this Issue does not mean you agree with Option 1 in the previous issue.
	Company
	Comments

	XXX
	

	Ericsson
	We don’t support any option.
As a compromise solution, we propose ‘when concurrent MGs are configured, the MGRP for all MGs cannot be 20ms’.

	Intel
	Up to issue 2-4-1

	MTK
	We support Option 3, which can also be easily extended to MUSIM case.

	Nokia
	It is not clear exactly what option 1 is referring to. Maybe this can be clarified (which part of the specification)?
It is not clear to us what the technical UE aspects that needs to be accounted by any overhead definition – what shall the overhead cap really solve?
Option 3 will introduce a minimum gap distance of 20ms. In that sense there would be no reason to discuss overlapping rules and priority? If this is not the case what is then the reason for having a minimum MGRP – it would then imply that UE cannot process measurement more often than every 20ms?
We do not support either of the options.

	LG Electroncis
	If overhead cap is defined, Option 2.

	Qualcomm
	For option 1, if agreed in issue 2-4-1, we suggest to have a fixed overhead limit instead of making it dependent to the specific MG patterns supported by the UE.

On option 2, we have noted that the calculation of MG overhead would need to account for gap collisions. The suggested formula does not address collisions. Also, overhead should be calculated on a per-FR basis.

Regarding option3, we understand the intention to find a simplified rule. However, this proposal excludes some configurations that may be useful if colliding MG are supported. E.g. a first gap sequence with MGRP1=20ms and a second gap sequence with different MGL and longer MGRP2 (40, 80, or 160 ms) that collides with instances of the first gap sequence.


	Huawei
	Option 3.
Option 2 would require RAN4 to define a new threshold for the overhead, which would require additional efforts. Option 1 is a valid option, but it may limit the use case of concurrent MGs, e.g. if a UE does not support 20ms MGRP, then max overhead for this UE in Rel-15/16 would be based on GP#0. With option 1, NW could not configure the UE with one MG with GP#0 for RRM measurement and another MG with 160ms MGRP (e.g. GP#5) for PRS measurement, which may be a basic use case for concurrent MGs.

	Apple
	Clarification on option 1 from our side: our original thinking is to set the overhead as the maximum over overhead based on all possible combinations of mandatory gap patterns, i.e. 30% based on two fully non-overlapped pattern#0 (MGL=6ms, MGRP=40ms). To increase flexibility we updated proposal as it is now to allow higher overhead if UE can support other optional pattern with higher overhead such as pattern#4 (MGL=6ms, MGRP=20ms). If companies are not comfortable with making it dependent to supported MG patterns, we can change option 1 to 30%.

Option 3 is also fine for us.

To E///, is the proposed compromise same as option 3? Or is it trying to allow one pattern with 20ms MGRP and the other one with MGRP longer than 20ms?

	ZTE
	Up to issue 2-4-1

	Xiaomi
	Option 1 and option 3 is fine.



Sub-topic 2-5: Measurement requirements
Moderator: ZTE has the proposals about the requirements when the association are not provided by network. However, RAN4 had the agreement in previous meetings that the association will be mandatory provided, unless RAN2 reported to RAN4 with some RRC implementation problem. With this understanding, Moderator will skip the corresponding discussions here.
Issue 2-5-1: Requirements for CSI-RS based L3 measurements
· Proposals
· Option 1:  CATT, OPPO
· The definitions of Kp (and Kgap) are also applicable for CSI-RS based L3 measurements
· Option 2:  Nokia
· RAN4 to postpone the CSI-RS L3 measurements and concurrent gaps inter-working to a later release
· Recommended WF
· Collect view from companies. 
	Company
	Comments

	XXX
	

	Ericsson
	Option 2.
It’s better to focus on other open issues than CSI-RS based L3 measurement in Rel-17 since this is the last meeting. We can define CSI-RS L3 measurements for concurrent gaps in next release similar as Rel-15 in NR.

	Intel
	Prefer to Option 2

	MTK
	Option 1.
We see no problem to extend the Kp and Kgap definition to CSI-RS. If the CR workload is the concern. We suggest to directly check whether the CR is stable or not.

	Nokia
	Option 2.
RAN4 should consider the timeline and reduce the number of open aspects.

	Qualcomm
	Clarification about option 1 is needed. Kp is already applicable to CSI-RS intra-frequency measurements (prior to Rel-17) and the draft CR endorsed in RAN4#101-bis-e contains an updated definition. We understand Kgap is not applicable since there are no requirements for CSI-RS intra-frequency measurements with gaps.

	Huawei
	Option 1.
We do not see much extra efforts to support CSI-RS L3 with concurrent MGs. Considering that CSI-RS was one of the main motivations behind concurrent MGs, we prefer to keep it.

	ZTE
	Opion 2.

	OPPO
	Option 1.
We can further discuss based on CRs. The draft CR endorsed in RAN4#101-bis-e already contains such updates and does not impact on the legacy UE behavior.

	Xiaomi
	Prefer option 2

	CATT
	Option 1. Same view as MTK that no problem is identified for CSI-RS measurement, and in the discussion of scenario in the beginning, it has been agreed that the concurrent can be used for SSB, CSI-RS and PRS. 



Issue 2-5-2: [Within gap] CSSF 
· Proposals
· Proposal 1: Huawei
· Confirm that dropped MG occasions will not be used in deriving CSSF within MG (already in the spec)
· Proposal 2: Nokia
· Any measurement objects with an SMTC overlapping with a classic gap shall be measured within the gap.
· Only measurement object with an association and with an SMTC overlapping with the concurrent gap shall be measured within the concurrent gap.
· Recommended WF
· Collect views from companies
	Company
	Comments

	XXX
	

	Ericsson
	Support proposal 1.
To proponent of proposal 2, could you further explain the proposal? We don’t fully understand ‘only MO with an association …’ Does it mean if the MO is not with an SMTC, then it cannot be measured in concurrent gap, such as Inter-RAT MO or positioning MO?

	MTK
	Proposal 1 is fine.
Regarding Proposal 2, we think this is related to how RAN2 define the RRC signaling. Currently, RAN4 only assume that the association is always given when concurrent gaps are onfigured. We suggest comeback to Proposal 2 after RAN2 defined the RRC.

	Nokia
	First of all, these are not options (hence, proposals as listed) and we see that the clarifications from the proposals would be good.
We can agree proposal 1, that if a gap is dropped it should not be included in the CSSF calculation.
To Ericsson:
Proposal 2 clarifies that after gap overlap check and prioritization measurement behavior and rules within an available classic gap is unchanged. For the concurrent gap, if the concurrent gap is the gap not dropped after overlap check and prioritization, only the measurement objects associated with the concurrent gap are measured.
These clarification (or any updates to these clarification) are needed to ensure common understanding on how concurrent gaps and classic gaps works and works together.

	Qualcomm
	We understand Proposal 1 should be supported according to prior RAN4 agreements.
About proposal 2, we’re not sure why the first bullet point is needed? Is this a maintenance issue?
Regarding the second bullet point, we understand that when the network associates MOs with one of the configured MGs, the UE will measure those MOs within that MG. One question is what happens if the network does not provide association to a MG for some MOs that need a gap. If that scenario is possible (not an error condition), RAN4 needs to decide how to address it.

	Huawei
	Support Proposal 1 which is straightforward.
On Proposal 2, we are not sure if the concepts of “classic measurement gap” and “concurrent measurement gap” need to be defined in RAN4 spec. As RAN4 requirements are defined assuming the association between freq layers (or dedicated use cases) and MGs are made clear to UE, we do not see clear need to differentiate them or define different measurement behaviors. 

	Apple
	Proposal 1 has already been supported in our view.
Regarding proposal 2, our suggestion is in R17 RAN4 only focuses on the case wherein association of each MO is provided.

	ZTE
	Support Option 1.
[bookmark: OLE_LINK3]For Option 2, we have same concern for the second bullet pointed by QC. If one MO is not associated to any concurrent gap, how to address this case? RAN2 and RAN4 both do not force the association should be provided for each MO, and we have discussed this issue in previous RAN4 meetings but without consensus achieved.

	Xiaomi
	Proposal 1 is fine for us.

	CATT
	Fine with proposal 1. 




Issue 2-5-3: [Within gap] Kgap for inter-RAT EUTRAN measurements.
· Proposals
· Option 1:  MTK
· The Kgap_EUTRA value for an EUTRA frequency layer to be measured within gap is defined as Kgap_EUTRA = Ntotal / Navailable
· For a window W of duration MGRP_max, where MGRP_max is the maximum MGRP across all configured per-UE MG and per-FR MG within FR1, and starting at the beginning of any associated gap occasions: 
· Ntotal is the total number of associated gap occasions within the window, including those overlapped with other MG occasions within the window, and
· Navailable is the number of non-dropped associated gap occasions.
· Requirements do not apply if Navailable =0
· Recommended WF
· Collect views from companies.
	Company
	Comments

	XXX
	

	Ericsson
	It looks fine.

	Intel
	Fine with Option 1

	MTK
	Support Option 1.

	Nokia
	it is not clear why ‘within FR1’ is needed?

	Qualcomm
	Option 1 is agreeable.

	Huawei
	Fine with option 1.

	Apple
	Option 1 is fine.

	ZTE
	Fine with Option 1

	Xiaomi
	Fine with option 1

	CATT
	Fine with option 1. 




Sub-topic 2-6: Impact to other L1 measurements
Issue 2-6-1: Considerations for L1 measurement 
· Proposals
· Option 1: ZTE
· Considering UE can perform L1 measurement and RRM measurement without gap simultaneously, so some revision is need for the case of FR1
· Recommended WF
· Collect views from companies.
	Company
	Comments

	XXX
	

	Ericsson
	We don’t understand the proposal.
To proponent of option 1, could you further explain which revision is needed?

	MTK
	We need some more detail elaborations from proponents.

	Nokia
	In this case, besides the proposed change in 5011, should then also Ntotal be updated accounting SMTC occasion (like revision for Navailable)?

	Qualcomm
	Option1 seems more like an observation. Is there a specific proposal on how to modify the requirements?

	Huawei
	We agree with the issue identified in option 1 related to FR1 L1 measurement, and we suggest to change Ntotal / Navailable to Ntotal / Noutside_MG for FR1. The definition of Noutside_MG and Navailable do not need to be changed.

	Apple
	Hasn’t this already been taken care of in CR in last meeting? We would like to see the exact proposal on how to further revise.

	ZTE
	We listed the agreements in 101bis meeting:
	Agreement
· The following is taken a starting point to proceed and is subject to further checking in the next meeting.
· The P value for a L1 resource to be measured is defined as 
· Ntotal / Navailable in FR1
· Psharing * Ntotal / Noutside_MG in FR2 with Navailable = 0
· Ntotal / Navailable in FR2 with Navailable > 0
· For a window W of duration max(TL1,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as serving cell, and starting at the beginning of any gap occasions covering the L1 resource occasion: 
· Ntotal is the total number of L1 resource occasions within the window, ignoring any overlap with MG occasions or SMTC occasions within the window, and
· Noutside_MG is the number of L1 resource occasions that are not overlapped with any MG occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule.
· Navailable is the number of L1 resource occasions that are not overlapped with any MG occasion nor any SMTC occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule. 
TL1 is periodicity of the target L1 RS.



[bookmark: OLE_LINK4]We believe the description of Navailable (highlighted in yellow) is not correct totally, since for FR1, UE can perform L1 measurement and L3 measurement without gap simultaneously, so the highlighted in yellow is not suitable for FR1 case. So we believe some revision is needed. We noticed Huawei shared similar view as us.




Companies views’ collection for 1st round 
Open issues 
Moderator: Companies’ views are collected in previous section together with the list of issues
CRs/TPs comments collection
Moderator: Please note that no CR for inter-RAT EUTRAN requirement was submitted in this meeting. If some agreement regarding inter-RAT requirement is achieved, Moderator will ask a a company to help cover this part.
	CR/TP number
	Comments collection

	R4-2205517
Ericsson
General
	MTK: OK

	
	Nokia: agreeable

	
	

	
	

	
	

	R4-2205371
Huawei
Collision rule 
	MTK: OK

	
	Nokia: looks in general agreeable to us. We have some minor clarifying updates.

	
	LG Electronics : OK

	
	Qualcomm: See comments and revisions in the CR.

	
	

	R4-2203738
Apple
CSSF 
	MTK: OK

	
	Nokia: the two highlights in yellow seems ok. However, some of the text from last meeting seems unclear and would need some updates.

	
	Huawei: We are fine with the changes in this CR, but there are still texts in [] and editor notes in the CSSF clauses, so we suggest to revise this CR and try to settle down those texts based on conclusion from RAN2 on the implementation on RRC association.

	
	Apple: we will revise the CR accordingly. @Nokia, just to make sure I can capture your comment correctly, could Nokia elaborate which part need updates and preference on how to update.

	
	

	R4-2203880
CATT
Intra-freq 
	MTK: We suggest making it clear for how we calculate Kp for UE who supports concurrent gap and UE who cannot to address the concern from some companies. Please check the revision here: rev_R4-2203880 Draft CR on measurement delay requirements for concurrent MG patterns_mtk.docx

	
	Nokia: The changes should maintain legacy behavior and new requirements added only apply for UE supporting and configured with concurrent (or multiple) measurement gaps (see also the correction in our CR).
MG to be changed to ‘measurement gap’
Add ‘measurement’ at each ‘gap’
Kgap: only conditionally applicable (see our CR)

	
	Qualcomm: See comments and revisions in the CR.

	
	Huawei: We are fine with the changes in this CR, but we noticed that there is alternative TP from Nokia CR R4-2205652. RAN4 may need to agree on a unified way for capturing the impacts due to concurrent MGs, e.g. whether legacy requirements remain or not.

	
	

	R4-2204235
Xiaomi
Inter-freq
	MTK: We suggest making it clear for how we calculate Kp for UE who supports concurrent gap and UE who cannot to address the concern from some companies. Please check the revision here: rev_R4-2204235 DraftCR on inter-frequency measurement delay requirements with concurrent gaps_mtk.docx
[Xiaomi]: fine with the changes.

	
	Nokia: The principle of Note 3 seems needed. However, the current wording is not limited to concurrent gaps. Secondly, for classic gaps we do not have a specific association. Hence, we suggest to further discuss the wording (we have proposal)

	
	Qualcomm: See comments and revisions in the CR.
[Xiaomi]: fine with the changes.

	
	

	
	

	R4-2204411
Intel
Positioning 
	MTK: We suggest making it clear for how we calculate Kp for UE who supports concurrent gap and UE who cannot to address the concern from some companies. Please check the revision here: 
rev_R4-2204411 draftCR for pos requirement with concurrent MG_mtk.docx

	
	Nokia: New TP is applicable for UE supporting and configured with concurrent measurement gaps. This needs to be captured. See proposal in our CR.

	
	Qualcomm: See comments and revisions in the CR.

	
	Huawei: typo – Navailable is still defined based on SMTC occasion.

	
	

	R4-2204279
OPPO
L3 CSI-RS 
	MTK: We suggest making it clear for how we calculate Kp for UE who supports concurrent gap and UE who cannot to address the concern from some companies. Please check the revision here: 
rev_R4-2204279 Draft CR on L3 CSI-RS with conMG_mtk.docx

	
	Nokia: Note 3 text as commented also earlier (4235). ‘Kp_CSI-RS’ is applicable only conditionally (UE support concurrent gaps and configured with concurrent gaps).
Legacy requirements shall stay unchanged.

	
	OPPO: Fine with the revision from MTK, which can solve Nokia’s concerns as well.

	
	

	
	

	R4-2204058
MTK
L1 impact
	Nokia: change MG-> ‘measurement gap’.
The newly added TP in yellow seems wrongly places. We need to distinguish new P value for UE supporting concurrent gaps and configured with concurrent gaps. Otherwise, existing P value requirements apply. This is now broken.
We do not agree to remove ‘measurement’ from legacy requirements.
We do not see the need for changing MGRP to xRP. It seems changing legacy requirements or not needed ‘When measurement gap is configured’ and ‘xRP = MGRP’.
This is CR for concurrent gaps but also include some change related to NCSG.
See also some of the changes proposed in our CR

	
	Company B

	
	

	
	

	
	

	R4-2205652
Nokia, Nokia Shanghai Bell
Draft CR on Corrections
	MTK: Thanks for the CR.
· Regarding changing ‘measurement gap’ to ‘gap’: This change was endorsed in the NCSG discussion. The intention is to use a single term ‘gap’ to generally cover both Rel-15/16 legacy gap and NCSG. Therefore, one can see that in the later paragraph, a clarification was added as below. But we are open if company can suggest a better approach to address the issue.
	When measurement gap is configured, 
· an RLM-RS resource or an SMTC occasion is considered as overlapped with gap if it overlaps the measurement gap occasion, and 
· xRP = MGRP
When NCSG is configured, 
· an RLM-RS resource or an SMTC occasion is considered as overlapped with gap if it overlaps the VIL1 or VIL2 of NCSG, and
· xRP = VIRP


· On Kp, we agree with the approach to keep legacy requirements. We have already provided our revisions to all the CRs to address this issue. Please check if the revision is OK or not. Regarding the NOTE in the table “NOTE 3:	Kgap is only applicable for a UE supporting concurrent gaps.” Our view is that if we have clearly defined that Kgap = 1 for UE not configured with concurrent gap, maybe the note is not needed anymore. But we are open to discuss. Same comment applies to Kgap_EUTRA.
BTW, since we do not have inter-RAT CR submitted in this meeting, is it OK for Nokia to revise the CR to cover only the inter-RAT part? Other parts can still be discussed based the previous CR work split. In this case, we can avoid CR contradictions.

	
	nokia: 
To MTK: We can capture the Inter-RAT in this CR. It is fine to discuss and capture (when agreeable to companies) the proposed changes in this CR in the other CRs.

	
	

	
	



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: Companies views are still diverse. Option 1 is supported by 8 companies, while still 3 companies have concern on Option 1.
Tentative agreements: N.A
Recommendations for 2nd round: Continue discussion in 2nd round. Resolve the issue if we have the chance to comeback in the GTW in the 2nd week. As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, we can continue discuss it in the maintenance phase, if we cannot conclude in this meeting.

	Issue 2-1-2: Additional limitation when UE is configured with both E-UTRA and NR Mos
Status: Companies views are still diverse. Option 2 is supported by 7 companies, while still 3 companies support Option 1.
Tentative agreements: N.A
Recommendations for 2nd round: Continue discussion in 2nd round. As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, we can continue discuss it in the maintenance phase, if we cannot conclude in this meeting.

	Issue 2-1-3: Supporting Rel-17 gap enhancement in different CA/DC scenarios
Status: There is no objection to Option 2, while 6 companies think that NR-DC is not prioritized by RAN2. One company do not think we need to discuss the issue which is already left to RAN2. Moderator agrees with this comment.
Tentative agreements: Rel-17 concurrent measurement gaps are not supported in MR-DC mode
Recommendations for 2nd round: Capture the tentative agreement in the WF. No more discussion is needed. As long as RAN2 spec is clear, RAN4 knows the scope exactly. No further decision is needed.

	Issue 2-2-1: Max number of concurrent gap across all FRs for per-FR gap capable UEs in MR-DC case (without considering other WIs)
Status: There is no objection to Option 1. Nokia mentioned that this may depend on the discussion in 2-1-3.
Tentative agreements: No need to have further discussions
Recommendations for 2nd round: No more discussion is needed. Only comeback to this issue if RAN2 later changed their mind to introduce the feature for MR-DC.

	Issue 2-2-2: UE indication of supported gap combination index
Status: 9 companies confirmed to remove [ ] for row 5. 2 mentioned that row 5 could be regarded as total 4 gaps in both FRs, but do not have strong objection. Moderator decides to try if it is OK to remove [ ] for row  5.
Tentative agreements: N.A
Recommendations for 2nd round: Companies to check in the 2nd from on whether [ ] can be removed for row 5. This issue will be directly discussed in the revised CR of R4-2205517. 

	Issue 2-3-1: Whether to introduce optional UE capability for X=0 in proximity condition for overlapping in both FR1 and FR2 in Rel-17.
Status: All companies are fine with Option 2.
Tentative agreements: Do not introduce optional UE capability for X=0 in proximity condition for overlapping in both FR1 and FR2 in Rel-17
Recommendations for 2nd round: Capture the tentative agreement in the WF for fine wording adjustment.

	Issue 2-3-2: Mandatory X value in proximity condition for overlapping in FR2
Status: 8 companies are fine with Option 2, while 2 companies prefer Option 1. 
Tentative agreements: N.A
Recommendations for 2nd round: Since this is the last meeting to decide, Moderator suggests Option 2 with [ ]. Company can still bring their views in the maintenance phase to confirm the value or change the value if critical issue is identified.
· The Mandatory X value in proximity condition for overlapping in FR2 is [4] ms.

	Issue 2-3-3: UE behavior during colliding gap occasion
Status: Agreement in GTW session:
· Introduce a priority rule for UE behavior during colliding MG occasions
· UE will only do the measurement for the MG with a higher priority on all colliding occasions
· The priority of the MG can be RRC configurable and details are FFS
· For Rel-17 define requirements for the case when different MGs are configured with different priorities (i.e., do not consider equal priorities case)
Tentative agreements: N.A
Recommendations for 2nd round: Capture the GTW agreement in the WF.

	Issue 2-3-4: Number of configurable priority levels, if Option 1 in Issue 2-3-3 is agreed
Status: 6 companies are fine with Option 1, while many companies also fine to leave this to RAN2 to decide. As this issue is already a part of the discussion in a separate LS. Moderator suggest to capture the LS agreement (to be treated on Friday) directly in the WF.
Tentative agreements: N.A
Recommendations for 2nd round: To capture the LS agreement (to be treated on Friday) directly in the WF.

	Issue 2-3-5: Exact values of gap sharing ratios, if Option 5 in Issue 2-3-3 is agreed
Status: As RAN4 already agreed on priority rule, no discussion is needed for this issue.
Tentative agreements: N.A
Recommendations for 2nd round: N.A

	Issue 2-3-6: Whether to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios. (If Option 5 in Issue 2-3-3 is agreed)
Status: As RAN4 already agreed on priority rule, no discussion is needed for this issue.
Tentative agreements: N.A
Recommendations for 2nd round: N.A

	

	Issue 2-3-8: Clarifications to gap overlapping
Status:
· There is no strong objection to proposal 1. MTK raise a clarification question which can be resolved in later phase, e.g., adding some limitations to the priority. 
· Proposal 2 is fine to 4 companies, but also other 4 companies thought that the term ‘classic measurement gap’ is not clear at this moment and could depend on the RAN2 signalling design.
Tentative agreements: Proposal 1.
Recommendations for 2nd round: Capture Proposal 1 in the WF as a tentative agreement to review. Add an FFS on how to clarify the order in which gap priorities are evaluated. Add Proposal 2 to be FFS in the maintenance phase, depending on RAN2 signaling design.

	Issue 2-3-9: Dropped gap occasions
Status: All companies are fine with Proposal 1. 
Tentative agreements: Introduce the definition for dropped gap occasion in 9.1.2B, e.g., a gap occasion is considered as dropped if it is overlapped by an occasion of another gap pattern with a higher priority level.
Recommendations for 2nd round: Capture the tentative agreement in the WF. Detail to be discussed in the revised CR of R4-2205371.

	Issue 2-4-1: Whether to define the overhead cap
Status: The situation is the same as previous meeting. 6 companies support Option 2, while 5 companies do not.
Tentative agreements: N.A
Recommendations for 2nd round: Continue discussion in 2nd round. As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, we can continue discuss it in the maintenance phase, if we cannot conclude in this meeting.

	Issue 2-4-2: Definition of overhead cap (if agreed in Issue 2-4-1)
Status: The situation is the same as previous meeting. 
Tentative agreements: N.A
Recommendations for 2nd round: Continue discussion in 2nd round. As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, we can continue discuss it in the maintenance phase, if we cannot conclude in this meeting.

	Issue 2-5-1: Requirements for CSI-RS based L3 measurements
Status: As RAN4 already had the agreement in R4-2108346 to include CSI-RS. Reverting a previous consensus requires a new consensus. However, there is no consensus to preclude CSI-RS from concurrent gap. 5 companies do not support CSI-RS in concurrent gap, while 4 companies have a different view. Moderator thinks we need to stick to the previous agreement according to the 3GPP procedure.
Tentative agreements: N.A
Recommendations for 2nd round: Capture the following sentence in the WF for companies to check:
· No consensus to preclude CSI-RS from concurrent gap. RAN4 sticks to the previous agreement in R4-2108346.

	Issue 2-5-2: [Within gap] CSSF
Status: All companies are fine with Proposal 1. Some companies raised clarification questions to Proposal 2, e.g.,
· What happens if an MO is not associated to a gap pattern. Moderator thinks that we do not need to discuss this issue according to the GTW agreement in R4#100e.
	Issue 2-1: UE behavior without association between gap and dedicated use cases
· GTW Agreement:
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.


· The term ‘classic measurement gap’ is not clear at this moment and could depend on the RAN2 signalling design
Tentative agreements: Proposal 1
Recommendations for 2nd round: Capture proposal 1. Detail wording can be discussed in the revised CR of R4-2203738.

	Issue 2-5-3: [Within gap] Kgap for inter-RAT EUTRAN measurements.
Status:9 companies are fine with Option 1. Nokia raised a question on the limitation of FR1. Moderator thinks this is due to the fact that EUTRAN frequency layers are only in FR1. Therefore, FR2 should be precluded. 
Tentative agreements: N.A
Recommendations for 2nd round: Capture Option 1 as a tentative agreement in WF to be checked in the 2nd round. Detail wording can also be directly discussed in the revision of CR R4-2205652.

	Issue 2-6-1: Considerations for L1 measurement
Status: 5 companies were asking for some further clarification from the proponent. Huawei and ZTE provided the explanation for Option 1. 
Tentative agreements: N.A
Recommendations for 2nd round: Moderator will provide a whole agreement in the WF for L1 measurement in the last meeting with the modification suggested by Huawei. Companies can check if any further modification is needed.




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  

	R4-2205517
Ericsson
General
	Return to.
Pending on the final confirmation in Issue 2-2-2.

	R4-2205371
Huawei
Collision rule
	Revised.
To address comments from QC.

	R4-2203738
Apple
CSSF
	Revised.
To address comments from Nokia and Huawei. Some more elaboration of the point raised from Nokia is needed.

	R4-2203880
CATT
Intra-freq
	Revised
To capture the comments from MTK, Nokia, QC and Huawei.

	R4-2204235
Xiaomi
Inter-freq
	Revised
To capture the comments from MTK, Nokia and QC.

	R4-2204411
Intel
Positioning
	Revised
To capture the comments from MTK, Nokia, QC and Huawei.

	R4-2204279
OPPO
L3 CSI-RS
	Revised
To capture the comments from MTK and Nokia.

	R4-2204058
MTK
L1 impact
	Revised
To capture the comments from Nokia.

	R4-2205652
Nokia, Nokia Shanghai Bell
Inter-RAT EUTRAN
	Revised
To capture the comments from MTK and reduce the scope to cover inter-RAT EUTRAN part



Discussion on 2nd round (if applicable)
The discussions on the WF are captured as below
	0 Applicability and configurations 
Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Open issue 
· Option 1: Yes
· Option 1a: Yes, provided that UE supports LTE measurement with concurrent MGs, which is up to UE capability	Comment by Qiming Li: Question for clarification, is option 1a to introduce a dedicated UE capability indicating support of “concurrent gaps when only E-UTRAN measurement objectives are configured”?
· Option 1b: Yes, under the condition that only one per-UE MG is configured for UE
· Option 2: No
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
	Company
	comments

	Nokia
	Option 1. Based on 1st round discussion the Issue may need further clarification.

	CMCC
	Option 1

	Intel
	Option 1. Can be compromised to Option 1b.

	Huawei 
	Option 2, but we can compromise to option 1a.

	Ericsson
	Option 1.
We still have the same question to UE vendors, what’s the additional efforts and how much about it?

	MTK
	Option 1

	ZTE
	Option 1

	vivo
	Option 1 and option 1a

	CATT
	Option 1. 

	OPPO
	Option 1b and can compromise to option 2.



Issue 2-1-2: Additional limitation when UE is configured with both E-UTRA and NR MOs
· Open issue 
· FFS: When UE is configured with both E-UTRA and NR Mos, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG	Comment by Qiming Li: We support this.
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
	Company
	comments

	Nokia
	Related to 2-1-1 and would benefit from being discussed together. We are fine with FFS.

	CMCC
	Do not see the necessity to have this limitation. Fine for FFS.

	Intel
	Can be postpone to the maintenance stage.

	Huawei
	Depending on Issue 2-1-1. If UE support LTE measurement with concurrent MGs then no need to have this limitation, otherwise this limitation applies.
We are also fine with FFS.

	Ericsson
	Same view as Nokia

	MTK
	Given the situation, maybe we can only resolve this in the maintenance stage.

	ZTE
	Support FFS but do not see the necessity to have the limitation.

	vivo
	Ok with FFS

	CATT
	Same view as Nokia and CMCC. 



Issue 2-1-3: Supporting concurrent gap in MR-DC scenario
· Agreement
· Rel-17 concurrent measurement gaps are not supported in MR-DC mode
	Company
	comments

	Nokia
	We can support the agreement.

	Intel
	We can support the agreement

	Huawei
	We can support the agreement

	Ericsson 
	We can support the agreement.

	ZTE
	We can support the agreement

	vivo
	We can support the agreement

	OPPO
	We can support the agreement



1 UE capability related issues 
Issue 2-2-1: Max number of concurrent gaps across all FRs for per-FR gap capable UEs in MR-DC case (without considering other Wis)
· No more discussion is needed, because RAN2 has deprioritized MR-DC.

Issue 2-2-2: UE indication of supported gap combination index
· Agreement
· Remove [ ] for Row 5 of the gap pattern combination table
	Company
	comments

	Nokia
	We can support the agreement

	Intel
	Fine with us.

	Huawei
	We can support the agreement

	Ericsson
	We can support the agreement

	MTK
	We can support the agreement

	ZTE
	We can support the agreement

	vivo
	We can support the agreement

	CATT
	Support the agreement. 



2 Overlapping 
Issue 2-3-1: Whether to introduce optional UE capability for X=0 in proximity condition for overlapping in both FR1 and FR2 in Rel-17.
· Agreement
· Do not introduce optional UE capability for X=0 in proximity condition for overlapping in both FR1 and FR2 in Rel-17
	Company
	comments

	Nokia
	We can support the agreement

	CMCC
	For the UE which have better capability, the value of X could be zero, which means this kind of UE can handle the case that there is no physically overlapped. 
However, to move forward, we can compromise not to introduce optional UE capability for X=0.

	Intel
	support the agreement

	Huawei
	We can support the agreement

	Ericsson
	We can support the agreement

	MTK
	We can support the agreement

	ZTE
	We can support the agreement

	CATT
	Fine with the agreement. 



Issue 2-3-2: Mandatory X value in proximity condition for overlapping in FR2
· Agreement
· The Mandatory X value in proximity condition for overlapping in FR2 is [1 or 4] ms.
	Company
	comments

	Nokia
	We can support the agreement if we include 1 in the brackets: [1 or 4].

	Intel
	support the agreement

	Huawei
	We can support the agreement

	Ericsson
	We can compromise to the agreement

	MTK
	We can support the agreement

	ZTE
	We can support the agreement

	CATT
	Support the agreement. 

	Moderator
	Revise the agreement to [1 or 4] to address Nokia’s comment.



Issue 2-3-3: UE behavior during colliding gap occasion
· Agreement from GTW
· Introduce a priority rule for UE behavior during colliding MG occasions
· UE will only do the measurement for the MG with a higher priority on all colliding occasions
· The priority of the MG can be RRC configurable and details are FFS
· For Rel-17 define requirements for the case when different MGs are configured with different priorities (i.e., do not consider equal priorities case)

Issue 2-3-4: Number of configurable priority levels, if Option 1 in Issue 2-3-3 is agreed
· Agreement from GTW
· Only two levels are needed in the NR_MG_enh WI. However, considering forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning), RAN4 recommends 5 levels. RAN4 kindly requests that at least two priority levels are supported in Rel-17 and leaves the decision to support a higher number of priority levels to RAN2

Issue 2-3-5: Exact values of gap sharing ratios, if Option 5 in Issue 2-3-3 is agreed
· No more discussion is needed, because RAN4 agreed on priority rule

Issue 2-3-6: Whether to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios. (If Option 5 in Issue 2-3-3 is agreed)
· No more discussion is needed, because RAN4 agreed on priority rule.

Issue 2-3-8: Clarifications to gap overlapping
· Agreement 
· The definition of colliding measurement gap occasions applies only between 
· two per-FR1 gaps, or
· two per-FR2 gaps, or
· two per-UE gaps, or
· one per-UE gap and one per-FR (FR1 or FR2) gap. 
· FFS in the maintenance phase: how to clarify the order in which gap priorities are evaluated 
· FFS in the maintenance phase: If a classic measurement gap and a concurrent measurement gap overlap according to the agreed overlapping rules (2.3.1 and 2.3.2), the gap sharing rules (2.3.3) will apply.	Comment by Qiming Li: Not sure if companies have common understanding on definition of “classic measurement gap”. We raised this question in the 1st round but somehow no response received yet. Is a classic gap referring a gap which has no association with any MO?
	Company
	Comments

	Qualcomm
	For the second FFS, we agree this can be addressed in maintenance if needed. Propose the wording below, with the same comment as Apple that classic measurement gap is not defined. It should be clarified before finalizing the agreement.
FFS in the maintenance phase: If a [classic] measurement gap can be configured as one of the concurrent measurement gaps, discuss how to resolve collisions in that scenario. 

	Nokia
	We support the agreement of clarifying applicability of the definition of colliding measurement gap occasions. However, we would like to understand first if this applies in general and hence:
- overlap between any gap concurrent gap overlapping with another concurrent gap
- overlap between any gap concurrent gap overlapping with any legacy(classic) gap
Second bullet is the Issue raised by us and discussed in 2) below (2nd FFS: If a classic measurement gap and a concurrent measurement gap overlap according to the agreed overlapping rules).
1) ‘FFS in the maintenance phase: how to clarify the order in which gap priorities are evaluated’:
We think this is good point raised by MTK. This aspect is also related to the open issue we raised. Why wouldn’t the priority just be applied? Hence, if the Per-UE gap has higher priority than the per-FR gap then the per-UE gap is used, and the per-FR is dropped. If we start to add more additional conditional rules it may become quite complex.
2) ‘classic measurement gap’: Let us clarify that we use the term classic gap for legacy gaps. Hence, classic gaps = legacy gaps. All we suggest is that RAN4 applies exactly same priority rules for when a legacy/classic gap overlap with concurrent gap as RAN4 has agreed for when two concurrent gaps overlap. At least there need to be a clear rule how legacy and concurrent gaps are prioritised when there is gap overlap.
For example, if the UE has ongoing inter-frequency gap assisted measurements active and is configured to perform e.g., PRS using concurrent gaps and there are gap overlapping between PRS and the legacy gaps.
If we can reach agreement in this meeting it would be very good as it would remove a lot of unclarity of the overall functionality of concurrent gaps and how they work with legacy/classing gaps now when we have agreed to use priorities. And this may impact the CR wording as well.
To Apple and ‘Does this come from RAN2 assumption that a classic gap has no association with any MO but a concurrent gap has association with some MO?’:
To some extend yes, but also to the RAN4 requirements. We have existing measurement gap – legacy gaps. They are used for performing measurements on carrier configured for e.g. inter-frequency measurements. During these gaps the UE shall measure any configured carrier/Object configured and RAN4 has defines the sharing rules to handle the overlap:
- one is to ensure intra-frequency measurement (measGapSharingScheme). 
- another is the CSSF for ensuring sharing of gaps among carriers/Object who has gap overlap in the different gaps.
Now we introduce concurrent gaps. In concurrent gaps we agreed that:
When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
Hence, they are associated with one or more Objects. But within the concurrent gap only those Objects which are associated with the concurrent gap are to be measured.
Therefore, we see a difference between legacy/classic gaps and concurrent gaps. We think RAN4 need to discuss and clarify this inter-working as well to ensure all companies have same understanding.

	Intel
	As our understand, all the independent gap instance in 1st bullet refer to the legacy gap (not the pre-MG, or NCSG). What is the classic measurement gap  represented?


	Huawei
	We can support the agreement and first FFS.
On the second FFS, thanks for the clarification from Nokia. Our understanding is that the differentiation between legacy (classic) MG and concurrent MG is mainly from RAN2 signalling perspective, and for RAN4 requirements we do not see difference between a legacy (classic) MG and a concurrent MG, including the collision handling. 

	Ericsson
	We agree with Huawei’s comments.

	MTK
	We agree with Huawei’s comments.
For the 2nd FFS, the discussion would be easier after RAN2 concludes their signalling design.

	ZTE
	We agree with Huawei’s comments.

	vivo
	We agree with Huawei’s comments.

	CATT
	Same view as Huawei. 

	OPPO
	OK with the agreement. More discussion is needed on the two FFS.



Issue 2-3-9: Dropped gap occasions
· Agreement
· Introduce the definition for dropped gap occasion in 9.1.2B, e.g., a gap occasion is considered as dropped if it is overlapped by an occasion of another gap pattern with a higher priority level.
	Company
	comments

	Nokia
	We need to discuss this together with Issue 2-3-8. We need to ensure clear rules covering also overlap with legacy gaps. We do not think it is a big issue but best to get clarified as it likely impacts the CR.

	Intel
	This seems common understanding. 

	Huawei
	We can support the agreement

	Ericsson
	We can support the agreement

	MTK
	Support the agreement

	ZTE
	We can support the agreement

	CATT
	Support the agreement. 

	OPPO
	OK with the agreement.



3 Overhead 
Issue 2-4-1: Whether to define the overhead cap
· Open issue 	Comment by Qiming Li: We support option 1 and 3.
· Option 1: Yes
· Option 2: No 
· Option 3: Up to UE capability
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
	Company
	comments

	Qualcomm
	OK to finalize this in maintenance.

	Nokia
	We support option 2.
We agree that neither network nor UE would benefit from big gap overhead. However, we see that gap configuration is up to the network. We have been asking for some meetings now what would be seen as reasonable overhead and on which basis is such reasonable overhead decided (what UE complexity or implementation constraints influences this)?

	CMCC
	Option 2. Can be left to network implementation

	Intel
	Option 2. But can be FFS in the maintence.

	Huawei
	Option 1, but fine to leave this to maintenance.

	Ericsson
	Option 2. Can be left to network implementation

	MTK
	Option 1. OK to continue discussion in the maintenance.

	ZTE
	Option 2. Can be left to NW implementation.

	vivo
	Option 1. OK to continue discussion in the maintenance.

	CATT
	Option 2. Fine to discuss in maintenance. 



Issue 2-4-2: Definition of overhead cap (if agreed in Issue 2-4-1)
· Open issue 	Comment by Qiming Li: Support option 1 and 3. Some company suggested in the 1st round that option 1 can be changed to a fixed overhead. We are also fine with that, e.g. changing it to 30%, which comes from largest overhead of the combination of two mandatory gap patterns, i.e. #0. So we added option 1a.
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 1a: the max overhead is 30%	Comment by Qiming Li: We are also fine with introducing UE capability to let NW know if the overhead cap is needed or not.
· Option 2: 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  
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
	Company
	comments

	Qualcomm
	OK to address this in maintenance.

	Nokia
	Nothing needed. We do not support any of the options.

	Huawei
	Option 3, but same as 2-4-1 we are fine to leave this to maintenance.

	Ericsson
	Same view as Nokia.

	MTK
	This issue should be discussed together with Issue 2-4-1 in maintenance

	ZTE
	Same view as Nokia.

	vivo
	OK to address this in maintenance.

	OPPO
	OK to address this in maintenance.



4 Measurement requirements  
Issue 2-5-1: Requirements for CSI-RS based L3 measurements 
· No consensus to preclude CSI-RS from concurrent gap. RAN4 sticks to the previous agreement in R4-2108346.
	Company
	comments

	Nokia
	We still believe RAN4 should be realistic and focus on finagling without CSI-RS L3.

	CMCC
	We do not see the necessity to preclude CSI-RS. And we support the stick to the previous agreements to include CSI-RS.

	Intel
	Prefer no CSI-RS requirements regarding to the timeline. And defer to the maintenance stage.

	Huawei
	We can support the agreement

	Ericsson
	We agree with Intel’s comments.

	MTK
	We suggest to follow previous agreement, if no new consensus can be achieved. Also, companies are welcomed to check the CR directly.

	ZTE
	Agree with Nokia and Intel.

	vivo
	Ok with Intel’s comment

	CATT
	Support the agreement. No technical reason to preclude the CSI-RS. Support to stick to the previous agreement. 

	OPPO
	Fine with the agreement.



Issue 2-5-2: [Within gap] CSSF 
· Agreement
· Confirm that dropped MG occasions will not be used in deriving CSSF within MG
· Companies are encouraged to check whether any calrification to the calculation of Ri is needed.
	Company
	comments

	Nokia
	We are fine with the agreement.
Related to our Proposal 2 please also read our discussion in Issue 2-3-8. Let me try to clarify the proposal which is more like a clarification to the UE measurement requirements:
· Any measurement objects with an SMTC overlapping with a classic gap shall be measured within the gap.
· This is a clarification stating: If the UE is configured with a legacy gap pattern, all objects configured for measurements will be measured according to this gap pattern according to existing legacy gap sharing rules. There shall be no changes to the legacy behaviour and requirements if the UE does not support concurrent gaps or is supporting concurrent gaps but not configured with concurrent gaps.
· Only measurement object with an association and with an SMTC overlapping with the concurrent gap shall be measured within the concurrent gap.
· Object configured to be measured using concurrent gaps are following the measurement rules and requirement for the concurrent gap pattern. If there is overlap between legacy gap and a concurrent gap, the priority rule is used. 
· One can consider legacy gaps as one concurrent gap pattern, but the legacy/existing measurement requirements apply to measurements performed on Objects measured with legacy gaps.
·  Example: If UE is configured to measure Object1 and Object 2 using legacy measurement configuration and gaps, the measurement requirements for Object1 and Object2 follow the existing legacy requirements. If the UE is then configured with a concurrent gap pattern for measuring Object1 UE will measure Object1 using concurrent gaps and legacy gaps. If gaps are overlapping the agreed priority rule will apply
Hence, there are no changes to legacy measurement requirements. If concurrent gaps are configured the priority rules will decide which gap to use and this may of course impact measurement performance of the measurements performed using the legacy gaps as some gaps may not be available for measurements.

	Intel
	We are fine with the agreement.
Just want to confirm the drop occasion here is same as that in 2-3-9?

	Huawei
	We can support the agreement.
On P2 from Nokia, we have a different view on this. RAN4 has agreed that one MO is only associated to one MG, so UE is not expected to measure one MO in two MGs.
Example: If UE is configured to measure Object1 and Object 2 using legacy measurement configuration and gaps, the measurement requirements for Object1 and Object2 follow the existing legacy requirements. If the UE is then configured with a concurrent gap pattern for measuring Object1 UE will measure Object1 using concurrent gaps and legacy gaps. If gaps are overlapping the agreed priority rule will apply


	Ericsson
	We are fine with the agreement.
We also confirm Huawei’s feedback to Nokia.

	MTK
	Support the agreement
To Intel: Yes. The idea is to define dropped occasions in 9.1.2B. So that CSSF section can directly re-use this definition.
We also share the same view with Huawei.

	ZTE
	We are fine with the agreement.

	Vivo
	Ok with the agreement

	CATT
	Support the agreement. 

	Moderator
	Add a sentence to address QC’s comment in the email: 
	Thanks for your comments. We think that the calculation of Ri needs to be clarified. We should at least add a note to the WF so that this issue can be addressed during maintenance.






Issue 2-5-3: [Within gap] Kgap for inter-RAT EUTRAN measurements.
· Agreement
· The Kgap_EUTRA value for an EUTRA frequency layer to be measured within gap is defined as Kgap_EUTRA = Ntotal / Navailable
· For a window W of duration MGRP_max, where MGRP_max is the maximum MGRP across all configured per-UE MG and per-FR MG within FR1, and starting at the beginning of any associated gap occasions: 
· Ntotal is the total number of associated gap occasions within the window, including those overlapped with other MG occasions within the window, and
· Navailable is the number of non-dropped associated gap occasions.
· Requirements do not apply if Navailable =0
	Company
	comments

	Nokia
	Thank you MTK for the clarification. Above should then be agreeable.

	Huawei
	We can support the agreement

	Ericsson
	We can support the agreement

	MTK
	Support the agreement

	ZTE
	Support the agreement

	CATT
	Support the agreement. 



5 Impact to other L1 measurements 
Issue 2-6-1: Considerations for L1 measurement
· Agreement
· The following is taken a starting point to proceed and is subject to further checking in the next meeting.
· The P value for a L1 resource to be measured is defined as 
· Ntotal / Noutside_MG in FR1
· Psharing * Ntotal / Noutside_MG in FR2 with Navailable = 0
· Ntotal / Navailable in FR2 with Navailable > 0
· For a window W of duration max(TL1,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as serving cell, and starting at the beginning of any gap occasions covering the L1 resource occasion: 
· Ntotal is the total number of L1 resource occasions within the window, ignoring any overlap with MG occasions or SMTC occasions within the window, and
· Noutside_MG is the number of L1 resource occasions that are not overlapped with any non-dropped MG occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule.
· Navailable is the number of L1 resource occasions that are not overlapped with any non-dropped MG occasion nor any SMTC occasion within the window W, after accounting for MG collisions by applying the selected gap collision rule.
· TL1 is periodicity of the target L1 RS.
	Company
	comments

	Qualcomm
	OK

	Nokia
	We can agree but we need have one clarification first:
RAN4 agreed that UE can be scheduled in dropped gaps. We assume this also means that the UE can perform possible L1 measurement in a dropped gap. This is how we read ‘Noutside_MG’ and ‘Navailable’. Is this correct?

	Huawei
	We can support the agreement

	Ericsson
	We can support the agreement.
For Nokia’s comments, we think RAN4 can further discuss it and also whether impact L3 measurement in a dropped gap.

	MTK
	To address Nokia’s comment, we suggest adding ‘non-dropped’ before MG for clarification

	ZTE
	We can support the agreement

	OPPO
	Ok with MTK’s version.









Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on R17 NR MG enhancements – multiple concurrent MGs
	MediaTek inc.
	

	LS on collision handling of concurrent MGs
	MediaTek inc.
	To: RAN_2; Cc: RAN_1
The tdoc number has already been allocated in the 1st round: R4-2206785

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2203738
	CR on CSSF for concurrent gaps
	Apple
	Return to
	

	R4-2203880
	Draft CR on measurement delay requirements for concurrent MG patterns
	CATT
	Revised
	

	R4-2204058
	Draft CR on 38.133 for L1 measurement impact of concurrent gaps
	MediaTek inc.
	Revised
	

	R4-2204235
	DraftCR on inter-frequency measurement delay requirements with concurrent gaps
	Xiaomi
	Revised
	

	R4-2204279
	Draft CR to 38133 on CSI-RS based L3 measurement requirements with concurrent gap
	OPPO
	Revised
	

	R4-2204411
	DraftCR to TS 38.133: Positioning measurement requirements due to concurrent gap in NR
	Intel Corporation
	Revised
	

	R4-2205371
	CR on collision handling for concurrent MGs
	Huawei, HiSilicon
	Revised
	

	R4-2205517
	draftCR on concurrent gaps(9.1.2B)
	Ericsson
	Revised
	

	R4-2205652
	Draft CR: Corrections to RRM requirements Rel-17 NR MG enhancements
	Nokia, Nokia Shanghai Bell
	Revised
	



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

	R4-2206874
	WF on R17 NR MG enhancements – multiple concurrent MGs
	MediaTek inc.
	To be agreed
	

	R4-2207084
	CR on CSSF for concurrent gaps
	Apple
	To be endorsed
	

	R4-2206875
	Draft CR on measurement delay requirements for concurrent MG patterns
	CATT
	To be endorsed
	

	R4-2206876
	Draft CR on 38.133 for L1 measurement impact of concurrent gaps
	MTK
	To be endorsed
	

	R4-2206877
	DraftCR on inter-frequency measurement delay requirements with concurrent gaps
	Xiaomi
	To be endorsed
	

	R4-2206878
	Draft CR to 38133 on CSI-RS based L3 measurement requirements with concurrent gap
	OPPO
	To be endorsed
	

	R4-2206879
	DraftCR to TS 38.133: Positioning measurement requirements due to concurrent gap in NR
	Intel
	To be endorsed
	

	R4-2206880
	CR on collision handling for concurrent MGs
	Huawei
	To be endorsed
	

	R4-2206881
	draftCR on concurrent gaps(9.1.2B)
	Ericsson
	To be endorsed
	

	R4-2206882
	Draft CR: Corrections to RRM requirements Rel-17 NR MG enhancements
	Nokia
	To be endorsed
	



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
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