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1 Introduction
This is report for the following AT116-e mail discussion.

[AT116-e][041][MGE] Concurrent MG (MediaTek)
	Scope: Progress the Concurrent MG objective, Identify agreements, potential agreements, open issues and related LS questions to ask RAN4, can consider partial TP if suitable.
	Intended outcome: Report, Draft LS
	Deadline: Monday W2

Deadline – Monday Nov. 8 0500 UTC

The current discussion note on concurrent gap is copied below for reference.

R2-2111187	Discussion on RAN2 impacts for MG enhancement WI	MediaTek Inc.	discussion
· Noted 
R2-2110707	On support of Concurrent MG enhancement	Nokia, Nokia Shanghai Bell	discussion	Rel-17	NR_MG_enh-Core
DISCUSSION this + p3 mtk ABOVE
-	Ericsson think the important thig to discuss is new IE or not and how to do the association MO – GAP. 
-	Apple think the two variants on the table for the assiocation is feasible. Think we need to understand better, for some cases we just need one gap pattern. Need to know if Gaps can be simultaneously confiugured. 
-	Intel think we can just agree e.g. P1, MO is linked with frequency. 
-	Oppo think the relationship is important, MO is not always sufficient, RS type is also needed. 
-	QC think the current gaps work ok, we need something more for PRS but that is it. 
-	ZTE thikn R4 has agree to only have one gap pattern for PRS. Think we can choose a baseline CR e.g. MTK and discuss details. ZTE thikn that we should first design for concurrent and preconfig gap independently. Huawei think we can design for using both at the same time. 
-	ZTE think MR DC solution may be a challenge. Huawei think there will be internode coordination. 
-	vivo share the view that we need to define the association to MO. Need to decide if to have a new config or not.
-	MTK thikn we can ask R4 is legacy gap is used with this. 
-	LG think P1, P2 P3 from Nokia can be agreed. 
-	LG wonder where the restriction of P4 is mentioned in the LS. 
-	Huawei think R4 has defined two kinds of mapping. Purpose and frequency. In some cases mapping to purpose is much better. 
-	Samsung agrees that freq layer mapping is the first thing to do
Chair wonder if we can agree P1 P2 P3
P1
-	Huawei think should is the wrong word. A long discussion on what should be agreed .. 
-	Chair: OK as soon as we try to agree something everyone are very sensitive to have their own views reflected. 
· Noted 

2 Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

	MediaTek (Rapp)
	Felix Tsai
	chun-fan.tsai@mediatek.com

	Huawei, HiSilicon
	Lili Zheng
	zhenglli4@huawei.com

	ZTE
	LiuJing
	liu.jing30@zte.com.cn

	LGE
	SangWon Kim
	sangwon7.kim@lge.com

	Intel
	Candy Yiu
	Candy.yiu@intel.com

	Apple
	Yuqin Chen
	yuqin_chen@apple.com

	vivo
	Xiaodong Yang
	Yangxiaodong5g@vivo.com

	OPPO
	Shukun Wang
	wangshukun@oppo.com

	Samsung
	Aby K Abraham
	aby.abraham@samsung.com

	Nokia
	Ping Yuan
	Ping.1.Yuan@nokia-sbell.com

	CATT
	ShiJie
	shijie@catt.cn

	DENSO
	Tomoyuki Yamamoto
	tomoyuki.yamamoto.j5c@jp.denso.com

	Xiaomi
	Yi Xiong
	xiongyi3@xiaomi.com

	Ericsson 
	Felipe Arraño Scharager
	felipe.arrano.scharager@ericsson.com



3 Discussion 
3.1 Basic concept
In this section, we try to establish common understanding of concurrent gap operation based on incoming RAN4 LS R2-2109361.

R2-2109361	LS on R17 NR MG enhancements – Concurrent MG (R4-2115343; contact: CATT & MediaTek)	RAN4	LS in	Rel-17	NR_MG_enh-Core	To:RAN2	Cc:RAN1

3.1.1 Common understandings
Based below description from R2-2109361.

	· Concurrent gaps are multiple measurement gaps configured by RRC message(s)
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
Note: 
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)



Without go into the ASN.1 details, the rapporteur understand that it should be clear from the LS that the basic definition of concurrent gap is
· Concurrent gaps are multiple measurement gaps and each concurrent gap could be associated with one or multiple purposes.
· Each purpose can be associated with only one of the concurrent gap

The “purpose” above could be replace by “frequency layer” or “use case” in RAN4 LS. The real association granularity will be discussed in later questions. Here we just try to establish the high level understanding.

In legacy MG design, there is no activated or deactivated for an MG. The MG is always activated once been setup. Without considering the pre-configured MG, we think that concurrent gap follow the same principle. The scenario is, for example, using one gap for SSB measurement and one gap for PRS measurement and both of them are activated. We think it is good to confirm that
· Without considering pre-configured MG, concurrent gaps are always activated if it is setup by the network.

It is also rapporteur’s understanding no new gap pattern is discussed for concurrent MG in RAN4. The existing R15/R16 gap pattern could be reused for concurrent gap configuration. The difference is just this gap could associate with one or more purposes now. So, it is also proposed to confirm that
· No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps

Question 1.1: Do companies agree below understanding 1 to 4 for basic concurrent gap operation:
· Understanding 1 - Concurrent gaps are multiple measurement gaps and each concurrent gap could be associated with one or multiple purposes.
· Understanding 2 - Each purpose can be associated with only one of the concurrent gap
· Understanding 3 - Without considering pre-configured MG, concurrent gaps are always activated if it is setup by the network.
· Understanding 4 - No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps.

	Company
	Comments

	MediaTek
	Agree understanding 1 to 4.

	Huawei, HiSilicon
	Agree with 1,3,4, different view on 2.
The possibility of associating a gap purpose to multiple gaps cannot be excluded. For example, the gap purpose is set to SSB, there can be two gaps associated to this purpose (e.g. one FR1 gap and one FR2 gap).

	ZTE
	The term “purpose” is really confusing to us. SSB-based NR measurements can be a “purpose”, CSI-RS based measurements can be another “purpose”, but it does not mean all the NR frequencies configured for SSB-based measurements should be associated to one gap pattern. 
So for understanding 2, our understanding is that:
· For SSB based measurements, each SSB frequency can be associated with only one gap configuration;
· For CSI-RS based measurements, each CSI-RS frequency (centre of CSI-RS resources) can be associated with only one gap configuration;  
· For LTE/UTRAN measurements, each LTE/UTRAN frequency can be associated with only one gap configuration;
· For PRS measurement, it can only associated with one gap configuration. 

We are ok with Understanding 1,3,4. (For understanding 1, we regard “multiple purposes” as multiple SSB/CSI-RS/LTE/UTRAN/PRS frequencies)

	LGE
	Agree with 1, 3 and 4.
Regarding 2) What is the ‘purpose’? If it means ‘frequency layer’ in LS, we agree with it.

	Intel
	· Understanding 1,3,4: Agree
· Understanding 2: depends on what is purpose. If we understand rapp intention, “purpose” can be MO or RS Type such as SSB, CSI-RS, PRS or RAT (LTE/UTRAN). Each MO can only associate with one gap. But depend on how to configure RS type and RAT, Understanding 2 may not be correct. 

	Apple
	Agree with 1, 3 and 4.
We think all the confusions on Understanding 2 come from the word “purpose”. From the LS, what we can confirm are as below:
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
Can’t we confirm this directly?
Regarding the term “purpose” brought up by Huawei during online discussion, our understanding is RAN4 is still discussing that possibility. Thus, we can leave it for now.

	vivo
	Agree with 1 and 4,
For 2 The term “purpose” is really confusing to us.
For 3, concurrent gaps are always activated if MAC activation is not allowed.

[MediaTek] for 3, R4 never mention MAC CE control for concurrent gap. It is FFS for pre-configured gap. We can discuss more if R4 intend to support MAC CE for concurrent gap.

	OPPO
	Agree with 1,3,4.
I am also confused with the “purpose”.

	Samsung
	Agree with 1,3 and 4. For understanding 2, it is better to phrase it same as in LS.

	Nokia
	Agree with 1 and 4
For 2, the “purpose” is not clear. We understand it is the “frequency layer” in the LS.
For 3, it is not clear about “if it is setup by the network”, it may have two interpretations:
· Option1: after “multiple gaps configuration” as defined in 3.2.1, the MG(s) are activated.
· Option2: after “associate MO (or use cases) with MG” as defined in 3.2.2, the MG(s) are activated.
We understand the intention is that, the concurrent MGs are activated after they are associated to MOs (or use cases).
[MediaTek] For 3, we understand option 1 and 2 are configured together. It is actually unclear what  UE should do for a concurrent gap without any associated frequency layer. Activated or deactivated of such non-associated gap seems meaningless.

	CATT
	Agree to understanding 1,3,4, for “purpose”, we hope to give a clear illustration, such as what it is in LS in or RAN4.

	DENSO
	Agree with 1, 3, 4. Similar view with other companies on 2. Further clarifications are needed for the meaning of the ‘purpose’.

	Xiaomi
	Agree with 1, 3 and 4. What is “purpose” should be clarify in the wording of understanding 2.

	Ericsson
	OK with 3 and 4. 
Then, we agree that the word “purpose” might be a bit ambiguous in 2. But shouldn’t this mean that (“purpose” in) 1 would also generate confusion?
Perhaps "purpose" could be replaced by “MO/PRS”.



Summary 1.1: It appear that most companies agree with understanding 1, 2, and 4. For understanding 2, it seems agreeable if the term “purpose” is replaced by “frequency layer”. 

Proposal 1: RAN2 confirms the following understanding for concurrent gap operation:
· 1. Concurrent gaps are multiple measurement gaps and each concurrent gap could be associated with one or multiple frequency layers.
· 2. Each frequency layer can be associated with only one of the concurrent gaps
· 3. Without considering pre-configured MG, concurrent gaps are always activated if it is setup by the network.
· 4. No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps.

3.1.2 Main open issues
Based on online discussion and companies’ contributions, there are several open issues to be discussed for basic concurrent gap operation. RAN2 may have to check the following issues with RAN4.
· Issue 1 - Could concurrent gap be configured together with legacy gap?
· Issue 2 - How many number of concurrent gap could be configured?
· Issue 3 - Could concurrent gaps be configured with different gap types (i.e. some gaps are per-UE while some gaps are Per-FR)? 

Companies are invite to provide comment on the open issues. 

Question 1.2: Companies are invited to provide views on the following open issues?
· Issue 1 - Could concurrent gap be configured together with legacy gap?
· Issue 2 - How many number of concurrent gap could be configured?
· Issue 3 - Could concurrent gaps be configured with different gap types (i.e. some gaps are per-UE while some gaps are Per-FR)? 

	Company
	Comments

	MediaTek
	Issue 1
We understand that RAN4 is not discussing this and suggest to ask this question to RAN4 in the reply LS. Our assumption is NO, concurrent gap can NOT be configured together with legacy gap.

Issue 2 / Issue 3
This is indeed needed to be resolved. We understand that RAN4 is already discussing this and it is not a must to ask RAN4. But we are fine to mention this in the RAN4 reply LS. 

	Huawei, HiSilicon
	Issue 1
Our answer is no.
In R15/R16, if the legacy gap is configured, it means all measurements can use this gap (except PRS measurement). 
The R17 concurrent gaps means multiple legacy gaps configured at the same time. The legacy gap means the total number of “concurrent gaps” is one. Based on this, it would be weird to configure concurrent gaps and legacy gap together. If configured together, how the UE will comprehend the legacy gap? Is the UE allowed to perform all measurements in the legacy gaps? The UE behaviour will be quite uncertain.
If RAN2 can achieve consensus on this, no need to raise the question to RAN4.


Issue 2 / Issue 3
Same view with MediaTek. RAN2 simply waits for future LS from RAN4.

	ZTE
	Issue 1
We actually think this is ASN.1 design issue, as whether legacy field can be reused as one of concurrent gaps. (E.g. in case maximum number of concurrent gaps = 5, then should we only introduce a separate list with 4 entries?)
We don’t think RAN4 is related, it is up to RAN2 to decide the signalling design, and we may need to take into account the ASN.1 design in INM.
[MediaTek] To Clarify, legacy gap here indicates the gap without associated frequency layer. It is actually unclear to us whether a gap without associated frequency layer could be configured together with other concurrent gaps. Or could some of the concurrent gaps be configured without associated frequency layer?  
  

Issue 2 / Issue 3
Agree with MediaTek, we can wait for further inputs from RAN4. 

	LGE
	Issue 1
We are OK to ask this question to RAN4 in the reply LS. 
Issue 2 / Issue 3
Further input is needed from RAN4. We are also fine to mention this in the reply LS.

	Intel
	Issue 1: We think the answer is no. But see ZTE point.
Issue 2: this should be up to RAN4. We can wait for RAN4 input.
Issue 3:We can wait for RAN4 input. 

	Apple
	Issue 1: RAN4 confirmation is needed. We think the question is could we rely on concurrent gaps to cover all measurements. If some of MO(s) or reference signals are not associated with the fine concurrent gap(s), should NW always configure a coarse concurrent gap to cover them all? Or is it better to rely on legacy gap? From our understanding, both can work but relying on legacy gap may save some extra efforts. Otherwise, we would need to associate one coarse concurrent gap with all the leftover MO(s) in RRC signaling. 
Issue 2: This is up to RAN4 to decide.
Issue 3: Yes, this should be allowed. We are fine to confirm with RAN4.

	Vivo 
	Issue 1 
From RAN2 there is no restriction and It is RAN4 duty, we can ask them.
Issue 2 
From RAN2 there is no restriction and It is RAN4 duty, we can ask them.
Issue 3 
From RAN2 there is no restriction and It is RAN4 duty, we can ask them.


	OPPO
	For issue 1: we think legacy gap can be one of concurrent gaps.
For issue 2,3, it is up to RAN4. I heard RAN4 is working on it.

	Samsung
	It is better to get RAN4 inputs for all the issues.

	Nokia
	Agree with vivo and Samsung. It’s up to RAN4 to decide conclusions for issue1/2/3. We can ask the questions to RAN4.

	CATT
	For issue 1, we are open to issue1 in ASN.1 design, but it is better to ask RAN4 on the potential impact to RAN4 if two types of gap are both configured.
For Issue 2 and Issue 3, as shown in our contribution, we are fine to send LS to RAN4, it could be helpful to RAN2 work.

	DENSO
	Issue 1
It is depending on how the gap is associated to the measurement object, however, our answer is no. We think UE may not be able to judge which measurement object to apply the legacy gap configuration when concurrent gaps are also configured. Anyway, we agree with ZTE’s view that it is up to RAN2 decision on ASN.1 design.

Issue 2/Issue 3
We can wait for further input from RAN4.

	Xiaomi
	For all issues, it is better to ask RAN4 and wait for RAN4 inputs.

	Ericsson
	Issue 1: We agree with ZTE, i.e., this can be solved with ASN.1. 
Issue 2/3: We agree with MediaTek.



Summary 1.2: Most companies understand issue 2,3 are discussed in RAN4 and are okay to check with RAN4 on issue 1. For issue 1, the rapporteur would like to clarify that legacy gap here indicates the gap without associated frequency layer. So, it is NOT just ASN.1 issue.

It is suggested to ask the following questions to RAN4.
· Could concurrent gap be configured together with legacy gap (i.e. gap without associated frequency layer(s))? Could some of the concurrent gaps be configured without associated frequency layer? If yes, how does UE use the concurrent gaps together with gap without associated frequency layer?
· How many number of concurrent gap could be configured?
· Could concurrent gaps be configured with different gap types (i.e. some gaps are per-UE while some gaps are Per-FR)? 

Note the proposal is combined in proposal 4.

3.1.3 Gap association granularity
The gap association granularity is probably the major discussion point for concurrent gap. The related pat from RAN4 LS R2-2109361 is highlighted below.

	· 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 measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
· One or more MO(s) for same or different RATs
· SSB and/or CSI-RS in each associated NR MO
· PRS
· It is feasible that one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs, e.g.,
· One gap is associated with only LTE measurement 
· One gap is associated with other measurements including NR.



There are basically two different options 
· Option 1 – Fine granularity. The association is configured per frequency layer (e.g. per MO)
· Each LTE MO could be configured with an associated MG independently
· Each NR MO could be configured with one or two associated MG independently
· One for NR SSB and the other for NR CSI-RS
· There is no PRS MO. But PRS measurement is considered as one frequency layer and could be configured with one associated MG
· Option 2 – Coarse granularity. The association is configured per use cases. (e.g. LTE measurement)
· All LTE measurement (i.e. all LTE MO) are associated with one concurrent gap
· All NR SSB are associated with one concurrent gap
· All NR CSI-RS are associated with one concurrent gap
· PRS (Same as option 1)

Rapporteur understating:
· If ASN.1 could do option 1, it could also do option 2. 
· It is possible to support both option 1 and 2. In this case, option 2 could be considered as a method to save some signaling.

Companies are invited to provide their views on the association granularity. Which option to use? What is your understanding from RAN4 LS? Any comment on Rapporteur’s understanding above. Any more options? 

Question 1.3: Companies are invited to provide views on association between MG and purpose?
· Option 1 – Fine granularity. The association is configured per frequency layer (e.g. per MO)
· Option 2 – Coarse granularity. The association is configured per use cases. (e.g. LTE measurement)


	Company
	Comments

	MediaTek
	We think the RAN4 LS clearly indicates that the intention is option 1. The LS provides an example that all LTE measurement could be associated in one MG but this is not a limitation. Option 1 provide more flexibility and could cover the configuration of option 2. We support to have option 1 only as signaling optimization is not the first priority. (Actually, the singling size is also not so high in option 1)


	Huawei, HiSilicon
	RAN2 can support both options. In some cases Option 2 saves signalling (for instance if we want all SSB based measurements to be associated with one gap, we don’t need to add the gap id in each MO or add the MO id in each gap). 
For Option 1, since an MO can contain both SSB and CSI-RS measurements, we need two fields in each MO (i.e. one gap id for SSB and one gap id for CSI-RS). The drawback of Option 1 (e.g. gap id is added to MO configuration) is that, each time the NW adds or removes a gap, all MOs need to be reconfigured.

The possible ASN.1 structure of supporting both options can be:
[image: ]


	ZTE
	We support Option 1, and Option 2 is unacceptable to us. 
For NR MO configured with both SSB and CSI-RS, we slightly prefer to disallow finer granularity, that each NR MO is associated with only one gap configuration. Which means if network wants to configure separate gap patterns for CSI-RS and SSB, network can put them in separate MOs.

Regarding the comments from HW, our view is:
1. Option 1 does not cause high signalling overhead, because the maximum number of gap IDs won’t be too much. 
2. We think MOs are updated more frequently than gap configuration, because network may update measurements for different purposes (e.g. HO, LB, EPS fallback…), so for concurrent gap, it is possible network removes some MOs, and associated gap configuration is removed accordingly. But we don’t think it is common case that network wants to remove/add gap configuration but without any MO changes.   

[HW2] The maximum number of gap IDs won’t be too large, but the gap ID needs to be included (twice, one for SSB, the other for CSI-RS) in each MO. Besides, we don’t see why the network will configure an extra MO when the SSB and CSI-RSs can be in the same MO. For example, the servingCellMO contains both SSB and CSI-RSs information of the serving cell, if an extra MO is configured, which MO should be assigned as servingCellMO?

Our point is to support both options to make the ASN.1 design more flexible.
[ZTE] We don’t think it is necessary to capture two methods in spec for the same purpose, unless single method is proved to be incomplete. Signalling optimization can be considered as low priority.

	LGE
	Option 1 includes option 2. Though an MO is associated with a MG, the RAT also need to be indicated because RAT is not identified by MO ID. If RAT is not indicated, we cannot know the indicated MO is MeasObjectNR or MeasObjectEUTRA. 
Since both options are mentioned in the LS, it should be supported. 

	Intel
	Without going into stage 3 detail, we prefer option1. But to reduce complexity, we think SSB and CSI-RS located on the same frequency can share one gap. In that case, one gap per MO. However, we understand RAN4 LS mentioned SSB, CSI-RS, if majority of the companies per to have such granularity, we are ok with adding such granularity. 

	Apple
	Option 2 is a simpler version of Option 1. Signalling wise, Option 1 should be supported as requested in RAN4 LS.
Regarding ZTE’s comment, we are not sure what is the reason to put SSB and CSI RS into different MOs. We don’t see much difference from using one MO and two MO(s). 
[ZTE] Actually, we are not keen on the “network restriction”. So we are fine to configure two gapIDs in one MO if majority of companies prefer it. Same view as Intel. 

	vivo
	At least option 1 

We can also support option2 from RAN2 aspect, however we need confirm with RAN4.

	OPPO
	Both option 1 and option 2 are necessary to supported. At least option 1 is baseline.
For option 2, it will reduce the signalling overhead in some case, e.g. when all MOs related LTE frequency are associated one MG and only one indication is enough. There is no need to configured the frequency list or MO list.

	Samsung
	Option 1. We prefer not to go for further optimisations as in option 2 as we don’t think signalling overhead is not too high. Regarding whether to allow mapping of SSB and CSI-RS to different MGs, we think it is better to go with RAN4 suggestion. We consider MG flexibility/performance is more important than small gains in signalling MGs. 

	Nokia
	Option 1 is baseline as indicated by RAN4 LS. E.g. the MG(s) should be associated to each MO.
For Option2, we see the point from Huawei. But we understand Option 2 is an optimization to reduce signalling size (e.g.  if multiple MO(s) of the same reference type(e.g. SSB) use the same MG, then a default MG (for one dedicated reference type, e.g. SSB) can be used to avoid adding the gap id in each MO). But we don’t think this is always the case, some of the MO(s) of the same reference type may not use the default MG thus Option1 always need to be supported.  We think Option1 is the first priority and Option2 can be considered to support.
For one MO contains both SSB and CSI-RS measurements, we think it is reasonable to  associate two MGs for this MO (i.e. one gap id for SSB and one gap id for CSI-RS). We don’t see motivation to split them into two MOs and restrict NW implementation.

	CATT
	We are fine to support both options, it gives more flexibility to concurrent gap configuration. In the LS, RAN4 has mentioned that.
· The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
· One or more MO(s) for same or different RATs
Option.2 will reduce the signalling overhead. Both options should be supported by RAN.2.

	DENSO
	We prefer option 1 as it can cover option 2.

	Xiaomi
	Option 1 can be baseline as indicated by RAN4 LS. It is a flexible way for MG configuration.
We are open to Option 2. Whether support Option 2 can be decided by RAN4.

	Ericsson
	Option 1 and we agree with Intel, i.e., we see no need to discuss stage 3 details now.




Summary 1.3: Basically, all companies agree to support at least option 1. There are some support to have option 2 but not so strong. The rapporteur suggest to adopt option 1 first and whether to support option 2 could be discussed in the CR drafting phase. There are some discussion on whether one MO should have one or two gap Id, this could also be discussed in the CR.

In proposal 1, we intend to confirm the association could be per frequency layer. So, rapporteur think no need to have additional proposal for supporting option 1. ASN.1 shall support how to configure this while P1 is agreed.


3.1.4 Gap association limitation
Another discussion point on the association is that how to understand the following limitation that each frequency layer could only belong to one MG. (assuming that we associate MG per frequency layer, as option 1 in previous question)

	· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG.



The limitation basically implies that one MO could only link to one MG. However, based on companies contribution and online discussion. Some further clarification is proposed.
· Multiple MO associated with the same center frequency for CSI-RS measurement can only be associated to the same MG. (from P2 in R2-2109876, Intel)
· For multiple MOs mapping to the same frequency layer, NW should only associate the same MG for these MOs. (from P4 in R2-2110707, Nokia)

Question 1.4: Companies are invited to provide comment on your understanding of “Each frequency layer can be associated with only one MG” from RAN4 LS?

	Company
	Comments

	MediaTek
	Our understanding is each frequency layer could only belong to one MG but one MG could be used for multiple frequency layers. One frequency layer is basically the same as one MO with the following exceptions. 
· PRS measurement (no MO for PRS) is considered as one frequency layer
· SSB and CSI-RS measurement are considered as two different frequency layers even if they could be configured within one MO.
· To discuss with RAN4, whether CSI-RS measurement with the same center frequency (but configured in different MO) is considering as one frequency layer

	Huawei, HiSilicon
	Agree that “each frequency layer can be associated with only one MG”, disagree with “each MO can be associated with only one MG” since the MO can contain both SSB and CSI-RSs.

	ZTE
	See our response to Q1.1.
For a MO contains both SSB and CSI-RS, associate it to two gap configurations is more flexible. 
However, we are also fine to link each NR MO to one gap pattern, which means network can configure SSB and CSI-RS in separate MOs if different gaps want to be used. 
In addition, we want to clarify that UTRAN-FDD is also involved. RAN4 LS mentions “One or more MO(s) for same or different RATs”, here different RATs should include both LTE and UTRAN-FDD. 


	LGE
	We agree followings:
· PRS measurement (no MO for PRS) is considered as one frequency layer
· SSB and CSI-RS configured within the same MO can be associated with different MG. 
To discuss with RAN4, whether CSI-RS measurement with the same center frequency (but configured in different MO) is considering as one frequency layer

	Intel
	We think PRS is considered as one MO/frequency layer.
SSB and CSI-RS can be considered as one MO/frequency layer or two frequency layers. However we prefer to consider them as the same frequency layer if they are configured in the same MO for simplicity. 

	Apple
	Our understanding is:
1) PRS measurement is considered as one frequency layer, no matter how many frequencies are measured for PRS.
2) SSB and CSI RS in one MO can be associated with different MG(s), as different frequency layers.
3) We agree to check with RAN4, whether CSI-RS measurement with the same center frequency (but configured in different MO) is considering as one frequency layer. One information is RAN4 spec does not define requirements for the case where multiple MO(s) are configured with the same CSI-RS frequency layer. “CSI-RS frequency layer” is interpreted as “center frequency” in our understanding.

The requirements in this clause apply, provided:
- Only one MO is configured per CSI-RS frequency layer, and

	vivo
	We agree with MTK comments.

	OPPO
	In my understanding, the purpose of this sentence is to limit MOs with different other configuration in the same frequency layer should be associated with one MG.

	Samsung
	Our understanding is that there can be a one to many mapping between MG and frequency layers.  RAN4 has defined the frequency layers in LS, and we could follow that. Whether CSI-RS measurement with the same center frequency (but configured in different MO) is considering as one frequency layer, can be further discussed with RAN4.

	Nokia
	We understand that: for multiple MOs mapping to the same frequency layer, NW should only associate the same MG for these MOs.
For how to understand the same frequency layer, we think at least multiple CSI-RS MOs with the same centre frequency should be regarded as one frequency layer. But we are fine to ask RAN4 to clarify.

	CATT
	Agree with MTK that SSB and CSI-RS measurement are considered as two different frequency layers even if it could be configured within one MO. 
For the multiple MO associated with the same center frequency for CSI-RS measurement can only be associated to the same MG, we think it is reasonable. But we are fine to ask to RAN4, if it is majority view.

	DENSO
	Agree with Huawei. Thus, one MO may contain two MG configurations.

	Xiaomi
	In our understanding, “Each frequency layer can be associated with only one MG” does not mean that “Each MO can be associated with only one MG”. If we want to understand it exactly, we need to clarify what “a frequency layer” indicates firstly. In our view, SSB and CSI-RS in same MO can be considered as different frequency layers. So they can be associated with different MGs.

	Ericsson
	We believe that this refers to the fact that each MO (or PRS) can be associated with only one MG.
For the case in which SSB and CSI-RS are configured within the same MO, we might also lean towards Intel’s view, i.e., that for simplicity they could be considered as the same “frequency layer”. 




Summary: Based on the companies’ comments from Q1.1 and Q1.4. It seems that the following proposal 2 is agreeable (pending RAN4 confirm). Note that whether to have one gap or two gap ID within one MO is NOT concluded yet. The proposal does not go into this ASN.1 details.  

Proposal 2: RAN2 to clarify “frequency layer” in P1 as below:
· PRS measurement is considered as one frequency layer, no matter how many frequencies are measured for PRS.
· Each measured SSB or LTE frequency or UTRAN-FDD frequency is considered as one frequency layer.
· Measured CSI-RS resources with the same center frequency is considered as one frequency layer.
· SSB and CSI-RS measurement in one MO are considered as different frequency layers.

3.2 ASN.1 configuration
In this section, we discuss further details on ASN.1 configuration of concurrent gap.

3.2.1 Multiple gaps configuration
Base on companies contribution, there are basically two options on how to configure the multiple gaps.
· Alt 1 - Introducing multiple gap configuration in IE MeasConfig (i.e. by duplicating MeasGapConfig)
· Alt 2 - Introducing multiple gap configuration in IE MeasGapConfig (i.e. by duplicating GapConfig)

Sample ASN.1 code for Alt 1 (from R2-2111189, MTK)

MeasConfig ::=                      SEQUENCE {
    measObjectToRemoveList              MeasObjectToRemoveList            OPTIONAL,   -- Need N
    measObjectToAddModList              MeasObjectToAddModList            OPTIONAL,   -- Need N
    reportConfigToRemoveList            ReportConfigToRemoveList          OPTIONAL,   -- Need N
    reportConfigToAddModList            ReportConfigToAddModList          OPTIONAL,   -- Need N
    measIdToRemoveList                  MeasIdToRemoveList                OPTIONAL,   -- Need N
    measIdToAddModList                  MeasIdToAddModList                OPTIONAL,   -- Need N
    s-MeasureConfig                     CHOICE {
        ssb-RSRP                            RSRP-Range,
        csi-RSRP                            RSRP-Range
    }                                                                     OPTIONAL,   -- Need M
    quantityConfig                      QuantityConfig                    OPTIONAL,   -- Need M
    measGapConfig                       MeasGapConfig                     OPTIONAL,   -- Need M
    measGapSharingConfig                MeasGapSharingConfig              OPTIONAL,   -- Need M
    ...,
    [[
    interFrequencyConfig-NoGap-r16      ENUMERATED {true}                 OPTIONAL    -- Need R
    ]],
	[[
	measGapConfigList-r17				SetupRelease { measGapConfigList-r17 }    OPTIONAL    -- Need M
	]]
}

MeasGapConfigList-r17 ::=        SEQUENCE {
    measGapToRemoveList-r17          MeasGapToRemoveList-r17                OPTIONAL,   -- Need N
    measGapToAddModList-r17          MeasGapToAddModList-r17                OPTIONAL    -- Need N
}

MeasGapToRemoveList-r17 ::=      SEQUENCE (SIZE (1..FFS)) OF MeasGapId-r17

MeasGapToAddModList-r17 ::=      SEQUENCE (SIZE (1..FFS)) OF MeasGapToAddMod-r17

MeasGapToAddMod-r17 ::=          SEQUENCE {
    measGapId-r17                     MeasGapId-r17,
    measGapConfig-r17                 MeasGapConfig,
    associatedPRS-r17                 BOOLEAN
}


Sample ASN.1 code for Alt 2 (from R2-2109896, ZTE)
 
MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }        OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }        OPTIONAL,   -- Need M
    gapUE                               SetupRelease { GapConfig }        OPTIONAL    -- Need M
    ]],
    [[
    gapUEToAddModList-r17         SEQUENCE (SIZE (1..TBD)) OF GapConfig		OPTIONAL,   -- Need N        
    gapUEToReleaseList-r17        SEQUENCE (SIZE (1..TBD)) OF GapConfigId	OPTIONAL,   -- Need N        
    gapFR1ToAddModList-r17        SEQUENCE (SIZE (1..TBD)) OF GapConfig		OPTIONAL,   -- Need N        
    gapFR1ToReleaseList-r17       SEQUENCE (SIZE (1..TBD)) OF GapConfigId	OPTIONAL,   -- Need N        
    gapFR2ToAddModList-r17        SEQUENCE (SIZE (1..TBD)) OF GapConfig		OPTIONAL,   -- Need N        
    gapFR2ToReleaseList-r17       SEQUENCE (SIZE (1..TBD)) OF GapConfigId	OPTIONAL    -- Need N        
	]]
}


Question 2.1: Companies are invited to provide their preference on how to configure multiple concurrent gaps?
· Alt-1 - Introducing multiple gap configuration in IE MeasConfig (i.e. by duplicating MeasGapConfig)
· Alt-2 - Introducing multiple gap configuration in IE MeasGapConfig (i.e. by duplicating GapConfig)


	Company
	Prefer option
	Comments

	MediaTek
	Alt-1
	Both alternatives should work. Alt-1 seems more straightforward and easier to understand.

	Huawei, HiSilicon
	Alt-2
	The legacy gap configuration can be viewed as one of the concurrent gaps, other concurrent gaps are in the extension marker.

	ZTE
	Alt-2
	We think the drawback of Alt-1 is that, each measGapConfig IE can include up to 2 gap patterns (e.g. gapFR1 + gapFR2), but only one measGapId will be indicated.

	LGE
	Alt-2
	Same view as HW.

	Intel
	Altt-2
	We prefer to keep measurement gap configuration within the measGapConfig. 

	Apple
	Alt-2
	We should guarantee that the concurrent gap should only contain one gap pattern from perUE gap, FR1 gap and FR2 gap.

	vivo
	Alt-2
	

	OPPO
	Alt 1
	Both are ok, but intend to agree MTK.

	Samsung
	Alt-2
	

	Nokia
	Alt-2
	

	CATT
	Alt 2
	We prefer to apply the Alt 2, Alt 2 seems more clean and readable. 

	DENSO
	Alt-1
	Agree with MediaTek. Alt-1 is easier to understand.

	Xiaomi
	Alt 2
	

	Ericsson
	See comment
	We are inclined towards Alt-2. And agree with was Huawei commented above. Hence, we propose a slightly different approach, see below:

MeasGapConfig ::=                   SEQUENCE {
    gapOneFR2                              SetupRelease { GapConfig }        OPTIONAL,   -- Need M
    ...,
    [[
    gapOneFR1                              SetupRelease { GapConfig }        OPTIONAL,   -- Need M
    gapOneUE                               SetupRelease { GapConfig }        OPTIONAL    -- Need M
    ]],
    [[
    gapTwoFR2-r17                              SetupRelease { GapConfig }        OPTIONAL,   -- Need R
    gapTwoFR1-r17                              SetupRelease { GapConfig }        OPTIONAL,   -- Need R
    gapTwoUE-r17                               SetupRelease { GapConfig }        OPTIONAL    -- Need R
	]]
}





Summary 2.1: Majority prefers Alt-2 but it seems also related to how legacy gap is co-exist with concurrent gap. The rapporteur suggest to further discuss this in CR drafting phase. No proposal is made.

3.2.2 Associate purpose and MG 
On how to associate MO (or use cases) with MG, there are basically two approaches. 
· Alt-1: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicated in the associated MG configuration); 
· Alt-2: Indicate list of MeasObjectID or use cases in the associated MG configuration; 

Sample ASN.1 code for option 1 (from R2-2111189, MTK)

MeasObjectNR ::=                    SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR         OPTIONAL,   -- Cond SSBorAssociatedSSB
    ssbSubcarrierSpacing                SubcarrierSpacing     OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc1                               SSB-MTC               OPTIONAL,   -- Cond SSBorAssociatedSSB
<Skip…>
    ...,
    [[
    freqBandIndicatorNR    FreqBandIndicatorNR   OPTIONAL,   -- Need R
    measCycleSCell         ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}  OPTIONAL    -- Need R
    ]],
    [[
    smtc3list-r16        SSB-MTC3List-r16                     OPTIONAL,   -- Need R
    rmtc-Config-r16      SetupRelease {RMTC-Config-r16}       OPTIONAL,   -- Need M
    t312-r16             SetupRelease { T312-r16 }            OPTIONAL    -- Need M
    ]],
    [[
    associatedMeasGapSSB-r17            MeasGapId-r17           OPTIONAL,   -- Need R
    associatedMeasGapCSIRS-r17          MeasGapId-r17           OPTIONAL    -- Need R
    ]]
}

MeasGapConfigList-r17 ::=        SEQUENCE {
    measGapToRemoveList-r17          MeasGapToRemoveList-r17                OPTIONAL,   -- Need N
    measGapToAddModList-r17          MeasGapToAddModList-r17                OPTIONAL    -- Need N
}

MeasGapToRemoveList-r17 ::=      SEQUENCE (SIZE (1..FFS)) OF MeasGapId-r17

MeasGapToAddModList-r17 ::=      SEQUENCE (SIZE (1..FFS)) OF MeasGapToAddMod-r17

MeasGapToAddMod-r17 ::=          SEQUENCE {
    measGapId-r17                     MeasGapId-r17,
    measGapConfig-r17                 MeasGapConfig,
    associatedPRS-r17                 BOOLEAN
}



Sample ASN.1 code for option 2 (modified from R2-2109754, Vivo)

ConcurrentGapConfigList ::=  SEQUENCE (SIZE (1..maxNrofGapId)) OF ConcurrentGapConfig-r17

ConcurrentGapConfig-r17 ::=  SEQUENCE {
measGapId                 MeasGapId                             OPTIONAL,
gapConfig                 GapConfig                             OPTIONAL,
measObject-SSB-IdList          SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId   OPTIONAL,
measObject-CSIRS-IdList        SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId   OPTIONAL,
    prs-Associated            ENUMERATED {true}                                       OPTIONAL,
    ...
}

MeasGapId ::=                    INTEGER (1..maxNrofGapId)


Question 2.2: Companies are invited to provide their preference on how to associate MO and MG?
· Alt-1: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicating in the association in MG configuration); 
· Alt-2: Indicate list of MeasObjectID or use cases in the associated MG configuration
· Alt-3: The network can choose to configure a gap to associate with some particular use cases and/or frequency layer to be measured.
· Alt-4: Define a new IE to configure the association between a measurement gap and frequencies in MeasConfig.
· 
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	Company
	Prefer option
	Comments

	MediaTek
	Alt-1
	Both solutions could work. We prefer Alt-1 since it is easier to ensure one MO only associated to one MG.

	Huawei, HiSilicon
	Alt-3
	As indicated in Question1.3, we think RAN2 can support associating a gap to gap purpose and/or frequency layers. 
In some cases associating a gap to a purpose saves signalling (for instance if we want all SSB based measurements to be associated with one gap, we don’t need to add the gap id in each MO or add the MO id in each gap).
The drawback of Alt-1 is that, every time the network adds or removes a gap, all MOs need to be reconfigured. There is similar issue for Alt-2, each time a MO is added/removed, the gap configuration needs to be updated. However, associating the gaps to purposes can avoid this frequent reconfiguration.

Based on the above, we think Alt-3 is more flexible. It saves signalling overhead and can avoid frequent reconfiguration.

	ZTE
	Alt-1
	Alt-1 is simpler and provides more flexibility. 
Alt-2 and Alt-3 does not work in MR-DC cases, because the node who configures gap configuration has no idea about the MO IDs configured by the other node. 
[HW2] In this case the MO IDs need to be exchanged. No matter which alternative is chosen, there needs to be some modification in inter-node message if RAN2 decides to support MR-DC.
Even if Alt-1 is chosen, the GAP IDs need to be added to the inter-node message as well.
[ZTE] gapConfig is already included in inter-node message, so adding gap ID looks quite straightforward. 
About exchanging MO IDs between MN and SN, if the Rel-15 gap framework is reused, then at least, we need to discuss following issues:
1. For each received MO ID, how can the peer node know which gap ID should be assigned to? Take per-UE gap as an example, SN sends MO IDs 1~5 to MN, and MN configures per-UE gaps, but how can MN decide which gap pattern should be associated to MO 1~5 of SN configured measurements? Even if MN can setup up the association, the MN needs to provide feedback to SN, which requires sending an additional Xn message; 
2. The main use case of SRB3 is that SN can update its measurement directly via SRB3, but Option 2 needs SN to inform MN the MO ID update, which means SN have to ask MN to update the gap association everytime when changing its measurements; 
3. MN and SN can configure the same MO ID (share the same value range). Then in gap configuration, network has to also inform UE each MO ID is coming from MN measObjects or SN measObjects.   
 

	LGE
	Alt4
	If the association configuration is included in the measurement gap configuration, i.e. in MeasGapConfig, when a new frequency to be measured is configured, the measurement gap configuration should be fully re-configured, to update the association between the measurement gap and the new frequency. Therefore, it would be better to define a new IE to provide the association information in MeasConfig. Then, though a new measurement gap or a new measurement object is configured, only the association information can be updated

	Intel
	Alt-1 but
	We prefer to not have the SSB and CSI-RS granularity. But in case we do agree, we prefer Alt-1. 

	Apple
	Alt-1
	ZTE has a point that in MR-DC cases, the node who configures gap configuration does not know the MO IDs configured by the other node.

	vivo
	Alt 2 
	We do not understand the ZTE’s argument, why does the node need to know how the gap relates to the frequency? If it should know, anyway both ARFCN and gap configuration should be inter-informing. 

	OPPO
	None 
	Prefer multiple granularity as indicated in OPPO paper. 

	Samsung
	Alt-1
	Alt-1 is preferred as the range of MG identifiers may be smaller than the range of MO and it will work with MR-DC.

	Nokia
	Alt-1
	Alt-1 is simple and straight-forward. The maximum supported MO number can be up to 64 while the maximum number of concurrent gaps can only be 3 or 4. NW can configure a list of potential concurrent MGs (e.g. 3 or 4 MGs), then the NW can associate the candidate MGs to each MO when network decides to configure the measurement (MO).

	CATT
	Alt-2
	Alt-1 gives two rules to association, for non-PRS frequency layer, it is in the MeasObject, but for PRS frequency layer, it is in the MeasGapConfig. In our view, only one rule is better, so we prefer the way of Alt-2. Furthermore, if the association between concurrent MG and frequency layer is changed by Alt-1, the network needs to update measurement object configuration which will lead the UE to remove the measurement reporting entry for the measId associated with this measurement object as shown in below 38.331 content. We need to be careful to avoid the impact on the measurement reporting entry.

The UE shall:
1>	for each measObjectId included in the received measObjectToAddModList:
2>	if an entry with the matching measObjectId exists in the measObjectList within the VarMeasConfig, for this entry:
…
3>	for each measId associated with this measObjectId in the measIdList within the VarMeasConfig, if any:
4>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
4>	stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the associated information (e.g. timeToTrigger) for this measId;


	DENSO
	Alt-1
	Alt-1 is simpler and can ensure each frequency layer is associated to only one MG. To associate separated gaps for SSB and CSI-RS, two MG may be contained in one MO.

	Xiaomi
	Alt-1
	Alt 1 is straightforward and can work with MR-DC.

	Ericsson
	Alt-4
	We share LGE’s views and thus support Alt-4 (moreover, we believe that Alt-3 is pointing to this same direction)



Summary 2.2: There is no clear consensus on which alternative to go. The rapporteur suggest to further discuss this in CR drafting phase. No proposal is made.

3.3 MR-DC related aspects  
There are some proposals to discuss how concurrent gap is used in MR-DC.
· From R2-2109789 (Samsung)
· Proposal 6: RAN2 needs to discuss the need of inter-node messaging for supporting multiple measurement gaps. For e.g. how SN indicates whether it supports multiple measurement gaps to MN.
· Proposal 7: MN and SN should co-ordinate using Inter-Node RRC messages like CG-Config or CG-ConfigInfo on the number of gaps that can be allocated by each node in EN-DC.
· From R2-2109694 (CATT)
· Proposal 8: Concurrent MG also applied to MR-DC scenarios.
· Proposal 9: For concurrent MG in MR-DC scenarios, follow the same framework for MG configuration in MR-DC scenarios in Rel-15, i.e.:
· In NE-DC and NR-DC, MN decides per UE concurrent MG, FR1 concurrent MG and FR2 concurrent MG.
· In (NG)EN-DC, MN decides per UE concurrent MG, FR1 concurrent MG while SN decides FR2 concurrent MG.

Question 3.1: Companies are invited to provide views on how concurrent gap is used in MR-DC?

	Company
	Comments

	MediaTek
	In general, we suggest to have more thinking on DC case and discuss in next meeting. First we should check with RAN4 on whether it is intended to have concurrent gaps supported in MR-DC. We think it should be supported at least in NR-DC and NE-DC. We are not sure whether we have to change LTE RRC to allow multiple gap configuration (could that be also used in LTE SA?).
If supported, we think current proposals (discussing inter-node message, reusing same framework for MG configuration) are reasonable.

	Huawei, HiSilicon
	We think it’s ok to extend the concurrent MG to DC scenarios. There needs to be some inter-node interaction (e.g. exchanging gap IDs or MO IDs, depending on the outcome of ASN.1 design for SA case).

	ZTE
	The WID says MR-DC is involved, but we are fine to prioritize NR SA and NR-DC than other cases. 
Regarding the detailed solution, we also prefer to discuss it in next meeting, companies can further study it and bring contributions to next meeting.  

	LGE
	We need further inputs from RAN4 to discuss this, but we also agree it should be supported at least in NR-DC and NE-DC.

	Intel
	We agree with rapporteur where more time is needed and may be discuss this in next meeting. 

	Apple
	MR-DC is included in the WID. We are fine to discuss SA first.

	vivo
	We would like to postpone it.

	OPPO
	Tend to postpone.

	Samsung
	In WID NR-DC, NE-DC and EN-DC are included. We are ok to discuss MR-DC in next meeting. 

	Nokia
	OK to postpone. Agree to discuss SA first.

	CATT
	According to WID, MR-DC is considered for measurement gap enhancement. But it is fine to ask RAN4 for the dedicated scenario, NR-DC, NE-DC, or EN-DC.  

	DENSO
	OK to postpone for now.

	Xiaomi
	We are ok to postpone it.

	Ericsson
	Better to postpone this discussion. 



Summary 3.1: Most companies seems agree to support MR-DC are okay to discuss MR-DC in next meeting.

Proposal 3: RAN2 intends to support concurrent gap operation in MR-DC. RAN2 to confirm with RAN4 this is in the scope. 

3.4 Other 
In R2-2111152 (DENSO), it is proposed to discuss the gap sharing configuration.
· Proposal 9:	Ask RAN4 if gap sharing is configured for each gap separately

We would like to collect companies view on this proposal.

Question 4.1: Companies are invited to provide comments on impact of gap sharing configuration while concurrent gap is configured?

	Company
	Comments

	MediaTek
	It is actually unclear to us the impact to gap sharing configuration in case concurrent gap is used. Should we also have multiple gap sharing configuration?  We suggest to ask this question to RAN4.

	Huawei, HiSilicon
	We agree to raise this question to RAN4.

	ZTE
	We are fine to ask RAN4, or companies can bring contributions to RAN4 directly. 

	LGE
	We agree to raise this question to RAN4.

	Intel
	Agree to wait for RAN4 input

	Apple
	We are also fine to ask RAN4.

	vivo
	We would like to postpone it.

	OPPO
	It is up to RAN4.

	Samsung
	We also agree that we need to discuss with RAN4.

	Nokia
	OK to ask RAN4.

	CATT
	Fine to ask it to RAN4.

	DENSO
	Propose to ask RAN4 by replying their LS.

	Xiaomi
	Fine to ask RAN4.

	Ericsson
	Let’s wait for RAN4 input.



Summary 4.1: Most companies agree to ask RAN4 on impact to gap sharing configuration. It is suggested to include this in R4 reply LS. See proposal 4 below.

Finally, companies are invited to feedback any other issues. Especially, the questions that should be included in the reply LS to RAN4.

Question 4.2: Companies are invited to provide any other open issues that needed to be discussed or should be included in reply LS to RAN4.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary 4.2: No other question for RAN4 so far.

Proposal 4: For current gap, reply RAN4 LS with the following clarification questions
· Q1 – Could RAN4 confirm the RAN2 understanding (P1 to P3 above)?
· Q2 – Could concurrent gap be configured together with legacy gap (i.e. gap without associated frequency layer(s))? Could some of the concurrent gaps be configured without associated frequency layer? If yes, how does UE use the concurrent gaps together with gap without associated frequency layer?
· Q3 – How many number of concurrent gap could be configured?
· Q4 – Could concurrent gaps be configured with different gap types (i.e. some gaps are per-UE while some gaps are Per-FR)? 
· Q5 – The impact to gap sharing configuration (MeasGapSharingConfig) due to concurrent gap is unclear to RAN2. Should we also have multiple gap sharing configuration?

4 Conclusions	
Base on the discussion in section 3, we propose the following: 

Proposal 1: RAN2 confirms the following understanding for concurrent gap operation:
· 1. Concurrent gaps are multiple measurement gaps and each concurrent gap could be associated with one or multiple frequency layers.
· 2. Each frequency layer can be associated with only one of the concurrent gaps.
· 3. Without considering pre-configured MG, concurrent gaps are always activated if it is setup by the network.
· 4. No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps.

Proposal 2: RAN2 to clarify “frequency layer” in P1 as below:
· PRS measurement is considered as one frequency layer, no matter how many frequencies are measured for PRS.
· Each measured SSB or LTE frequency or UTRAN-FDD frequency is considered as one frequency layer.
· Measured CSI-RS resources with the same center frequency is considered as one frequency layer.
· SSB and CSI-RS measurement in one MO are considered as different frequency layers.

Proposal 3: RAN2 intends to support concurrent gap operation in MR-DC. RAN2 to confirm with RAN4 this is in the scope. 
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