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0. [bookmark: _Ref5850594]Introduction
This is a document for email discussion on Rel-16 LTE and NR UE features in RAN4#98bis-e. Companies are encouraged to discuss the open issues and provide comments during 98e meeting if any.  
The document in RAN4#98e is R4-2103304, and the UE feature list agreed in RAN4#98e is R4-2103367.
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1. Topic#1: NR support for high speed train scenario
1.1. Companies’ contributions summery
	TDoc
	Title
	Source

	R4-2104858
	On R16 NR HST UE capabilitiesOn R16 NR HST UE capabilities
	Apple

	R4-2106442
	Discussion on UE capabilities
	Intel Corporation



1.2. Open issues summery
Issue 1-1: Separately support NR HST RRM and NR-LTE inter-RAT HST RRM
Proposal (Apple)
· UE shall be allowed to separately support NR HST RRM and NR-LTE inter-RAT HST RRM.
· RAN4 shall discuss and down select the options mentioned in this contribution. Option 2 is preferred from Apple.

Option 1: follow LTE methodology, i.e. to update 10-1 to indicate support of intra-NR HST and introduce 10-4 to indicate support of NR-LTE inter-RAT HST:
	Index
	Feature group
	Components
	Mandatory/Optional

	10-1
	RRM enhanced requirements specified within NR and NR-E-UTRAN inter-RAT measurement for NR HST
	The enhanced RRM requirements specified within NR and NR-E-UTRAN inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 38.133
	Optional with capability signalling

	10-2
	Demodulation enhancement for HST-SFN joint transmission scheme
	The enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h, as specified in TS 38.101-4
	Optional with capability signalling

	10-3
	RRM enhancement for E-UTRAN -NR inter-RAT measurement for NR HST
	The enhanced RRM requirements specified for E-UTRAN-NR inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 36.133
	Optional with capability signalling

	10-4
	RRM enhanced for NR-E-UTRAN inter-RAT measurement for NR HST
	The enhanced RRM requirements specified for NR-E-UTRAN inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 38.133
	Optional with capability signalling



Option 2: add two new capabilities to
· 1) indicate the support of intra-NR HST RRM measurement with speed up to 500km/h
· 2) indicate the support of NR-LTE inter-RAT RRM measurement with speed up to 500km/h
· Note: UE can indicate support of 10-4 or 10-5 only if 10-1 is NOT supported.
	
	Index
	Feature group
	Components
	Mandatory/Optional

	10-1
	RRM enhanced requirements specified within NR and NR-E-UTRAN inter-RAT measurement for NR HST
	The enhanced RRM requirements specified within NR and NR-E-UTRAN inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 38.133
	Optional with capability signalling

	10-2
	Demodulation enhancement for HST-SFN joint transmission scheme
	The enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h, as specified in TS 38.101-4
	Optional with capability signalling

	10-3
	RRM enhancement for E-UTRAN -NR inter-RAT measurement for NR HST
	The enhanced RRM requirements specified for E-UTRAN-NR inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 36.133
	Optional with capability signalling

	10-4
	RRM enhanced requirements specified within NR HST
	The enhanced RRM measurement requirements specified within NR to support high speed up to 500 km/h, as specified in TS 38.133
	Optional with capability signalling

	10-5
	RRM enhanced requirements specified within NR and NR-E-UTRAN inter-RAT measurement for NR HST
	The enhanced NR-E-UTRAN inter-RAT RRM measurement to support high speed up to 500 km/h, as specified in TS 38.133
	Optional with capability signalling




Recommended WF:
More discussion is needed. Do you agree to change and separate the UE capability for support of NR HST RRM and NR-LTE inter-RAT HST RRM? If so, which option do you prefer?


Issue 1-2: Clarification on Need for the gNB to know if the feature is supported
Proposal (Intel): Clarify that there is need for the network to know if the UE supports any of the feature groups specified for Rel-16 HST.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	10.  NR HST
	10-1
	RRM enhanced requirements specified within NR and NR-E-UTRAN inter-RAT measurement for NR HST
	The enhanced RRM requirements specified within NR and NR-E-UTRAN inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 38.133
	
	YesNo
	
	The performance of RRM in NR HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional with capability signalling 

	
	10-2
	Demodulation enhancement for HST-SFN joint transmission scheme
	The enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h, as specified in TS 38.101-4
	
	YesNo
	
	The demodulation performance of HST-SFN joint transmission cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional with capability signalling 

	
	10-3
	RRM enhancement for E-UTRAN -NR inter-RAT measurement for NR HST
	The enhanced RRM requirements specified for E-UTRAN-NR inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 36.133
	
	NoYes
	
	The performance of RRM in NR HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional with capability signalling 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Recommended WF:
Do you agree to change the “Need for the gNB to know if the feature is supported” from No to Yes?

Issue 1-3: Correct UE behaviors
Proposal (Intel): UE is capable of HighSpeedParameters-r16 only with its NR module but not capable of HighSpeedEnhParameters-v1610 with its LTE module the UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST enhancement.
Recommended WF:
More discussion is needed.

1.3. Companies views’ collection for 1st round
1.3.1. Open issues 
	Company
	Comments

	ZTE
	Issue 1-1: Separately support NR HST RRM and NR-LTE inter-RAT HST RRM: Do you agree to change and separate the UE capability for support of NR HST RRM and NR-LTE inter-RAT HST RRM? If so, which option do you prefer?
Yes, we think the identified mis-alignment should be corrected. Option 1 is preferred since it is aligned with that in LTE

Issue 1-2: Clarification on Need for the gNB to know if the feature is supported: Do you agree to change the “Need for the gNB to know if the feature is supported” from No to Yes?
Yes, this discrepancy should be corrected.

Issue 1-3: Correct UE behaviors: UE is capable of HighSpeedParameters-r16 only with its NR module but not capable of HighSpeedEnhParameters-v1610 with its LTE module the UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST enhancement.
Firstly, we would like to understand if there is a kind of UE in the markets which can support NR HST but cannot support LTE HST. From baseband processing perspective, NR HST is more complicated that LTE HST. Secondly, it is a bit logically unclear to us why an NR HST capable UE do not need to meet the corresponding requirements only because it is not capable of LTE HST.


	MTK
	Issue 1-1: Separately support NR HST RRM and NR-LTE inter-RAT HST RRM
The concern from proponent is fully understood. But in order to minimize ASN.1 impact, we do not prefer to change or add new UE features at this late Rel-16 stage. 
An alternative is to go with a similar way as Intel’s proposal in Issue 1-3. RAN4 can clarify the UE behavior in the note of this feature group, e.g., if UE does not support LTE or does not support LTE in HST, UE does not need to meet the inter-RAT measurement requirement.
Issue 1-2: Clarification on Need for the gNB to know if the feature is supported
Yes. It should be known by the network in order to predict UE’s performance.
Issue 1-3: Correct UE behaviors
The proposal is fine to us. If agreed, RAN4 needs to update the note in the feature group.

	Qualcomm
	Issue 1-2: What will the gNB do if it knows that UE supports these features or not? Not very clear how this will help the network


	Huawei
	Issue 1-1: Separately support NR HST RRM and NR-LTE inter-RAT HST RRM
We have concern on separate UE capability for support of NR HST RRM and NR-LTE inter-RAT HST RRM. If changed both network and UE implementation will be upgraded. The impact will be large.
Issue 1-2: Yes, network can predict UE behavior.
Issue 1-3: maybe there is a typo in Proposal (Intel), the yellow highlight is added (Please Intel check if it is right capture your idea):
UE is capable of HighSpeedParameters-r16 only with its NR module but not capable of HighSpeedEnhParameters-v1610 with its LTE module the UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST inter-RAT NR-LTE enhancement.
With the above change, we support the proposal.

	Intel
	Issue 1-2:
Clarification is needed. Different RRM requirements apply to different capabilities. E.g., for connected mode the network expects at certain time delay the UE should report its measurement results and the delay depends on the capabilities.
Issue 1-3:
Thanks Huawei for the careful check. Our intention is indeed as Huawei interpreted. To avoid the network to wrongly handover/redirect the UE to the LTE cell the UE is not required to carry out inter-RAT requirements for connected mode. For idle mode, the UE does not consider to reselect to inter-RAT cells.

	Samsung
	Issue 1-1 
We support to allow UE separate the capability for NR HST RRM and NR-LTE inter-RAT HST RRM. However, we are not sure if we are still able to change the Rel-16 feature list in this very late stage. We may have different approach for Rel-16 and future release if it is too late for Rel-16.  
Issue 1-2 
Yes 


	Apple
	Issue 1-1
We understand the concern from companies regarding the late change of R16 feature list. That’s why we provide option 2 to minimize the impact on existing feature list. For UE which support both NR HST and LTE HST, it will set 10-1 to true with or without option 2. So there is no impact on this type of UE. With or without option 2, the UE which can support NR HST but not LTE HST will set 10-1 to false. From this point we don’t see significant impact on infra vendor even without further upgrading. But with option 2 there is chance for this type of UE can benefit from NR HST feature. The UE would set 10-1 and 10-5 to false but 10-4 to true.
Issue 1-2
We agree with the proposal from Intel. 
Issue 1-3
We understand and agree with the motivation. If option 2 in issue 1-1 is agreeable, then we can just link the NR-LTE inter-RAT HST requirement with 10-5.

	vivo
	Issue 1-1: 
The same issue as 1-3. As MTK suggested, it is better to clarify in issue 1-3.
Issue 1-2:
No. Do not see how network can use such information. For some deployment scenarios we don’t think UE can avoid LTE HST feature by such capability indication.
Issue 1-3
We are fine with the principle of this revision. However, LTE R14 has defined HST for upto 350km/h. It is better not only to consider HighSpeedEnhParameters-v1610, but also highSpeedEnhParameters-r14.


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

	Issue 1-1: Separately support NR HST RRM and NR-LTE inter-RAT HST RRM

	methodology, i.e. to update 10-1 to indicate support of intra-NR HST and introduce 10-4 to indicate support of
Companies’ views are quite diverse in 1st round. Based on the comments, the following options can be considered for 2nd round discussion.
Recommended WF for 2nd round:
Further discuss the following options in 2nd round: 
Option 1 (ZTE): follow LTE methodology, i.e. to update 10-1 to indicate support of intra-NR HST and introduce 10-4 to indicate support of NR-LTE inter-RAT HST
Option 2 (Apple): add two new capabilities to
· 1) indicate the support of intra-NR HST RRM measurement with speed up to 500km/h
· 2) indicate the support of NR-LTE inter-RAT RRM measurement with speed up to 500km/h
· Note: UE can indicate support of 10-4 or 10-5 only if 10-1 is NOT supported.
Option 3 (MTK, vivo): RAN4 can clarify the UE behavior in the note of this feature group, e.g., if UE does not support LTE or does not support LTE in HST, UE does not need to meet the inter-RAT measurement requirement.
Option 4 (Huawei): Do not have separate UE capability for support of NR HST RRM and NR-LTE inter-RAT HST RRM. 
Option 5 (Samsung):  Consider to allow UE separate the capability for NR HST RRM and NR-LTE inter-RAT HST RRM in future release, e.g. Rel-17.
 


	Issue 1-2: Clarification on Need for the gNB to know if the feature is supported

	7 companies support changing the “Need for the gNB to know if the feature is supported” from No to Yes, while 1 company commented it was not very clear how this will help the network.
Recommended WF for 2nd round:
Further clarify on the network behavior before agree on changing the “No” to “Yes.”

	Issue 1-3: Correct UE behaviors

	There is no clear majority view in 1st round discussion. Based on the comments, companies are welcome to provide comments on the following modified option 1 proposed by Huawei and option 2 proposed by vivo.
Recommended WF for 2nd round:
Further discuss the following options in 2nd round:
Option 1: UE is capable of HighSpeedParameters-r16 only with its NR module but not capable of HighSpeedEnhParameters-v1610 with its LTE module the UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST inter-RAT NR-LTE enhancement.

Option 2: UE is capable of HighSpeedParameters-r16 only with its NR module but not capable of highSpeedEnhParameters-r14 with its LTE module the UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST inter-RAT NR-LTE enhancement.




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	




1.5. Discussion on 2nd round (if applicable)
1.5.1. Open issues summary
Issue 1-1: Separately support NR HST RRM and NR-LTE inter-RAT HST RRM

Option 1 (ZTE): follow LTE methodology, i.e. to update 10-1 to indicate support of intra-NR HST and introduce 10-4 to indicate support of NR-LTE inter-RAT HST
Option 2 (Apple): add two new capabilities to
· 1) indicate the support of intra-NR HST RRM measurement with speed up to 500km/h
· 2) indicate the support of NR-LTE inter-RAT RRM measurement with speed up to 500km/h
· Note: UE can indicate support of 10-4 or 10-5 only if 10-1 is NOT supported.
Option 3 (MTK, vivo): RAN4 can clarify the UE behavior in the note of this feature group, e.g., if UE does not support LTE or does not support LTE in HST, UE does not need to meet the inter-RAT measurement requirement.
Option 4 (Huawei): Do not have separate UE capability for support of NR HST RRM and NR-LTE inter-RAT HST RRM. 
Option 5 (Samsung):  Consider to allow UE separate the capability for NR HST RRM and NR-LTE inter-RAT HST RRM in future release, e.g. Rel-17.

Recommended WF:
Further discuss the above options in 2nd round.

Issue 1-2: Clarification on Need for the gNB to know if the feature is supported
Proposal (Intel): Clarify that there is need for the network to know if the UE supports any of the feature groups specified for Rel-16 HST.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	10.  NR HST
	10-1
	RRM enhanced requirements specified within NR and NR-E-UTRAN inter-RAT measurement for NR HST
	The enhanced RRM requirements specified within NR and NR-E-UTRAN inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 38.133
	
	Yes
	
	The performance of RRM in NR HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional with capability signalling 

	
	10-2
	Demodulation enhancement for HST-SFN joint transmission scheme
	The enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h, as specified in TS 38.101-4
	
	Yes
	
	The demodulation performance of HST-SFN joint transmission cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional with capability signalling 

	
	10-3
	RRM enhancement for E-UTRAN -NR inter-RAT measurement for NR HST
	The enhanced RRM requirements specified for E-UTRAN-NR inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 36.133
	
	Yes
	
	The performance of RRM in NR HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional with capability signalling 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Recommended WF:
Further clarify on the network behavior 

Issue 1-3: Correct UE behaviors
Option 1: UE is capable of HighSpeedParameters-r16 only with its NR module but not capable of HighSpeedEnhParameters-v1610 with its LTE module the UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST inter-RAT NR-LTE enhancement.
Option 2: UE is capable of HighSpeedParameters-r16 only with its NR module but not capable of highSpeedEnhParameters-r14 with its LTE module the UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST inter-RAT NR-LTE enhancement.
Recommended WF:
Further discuss the above options in 2nd round:


1.5.2. Open issues 
	Company
	Comments

	ZTE
	Issue 1-1: Separately support NR HST RRM and NR-LTE inter-RAT HST RRM
First the issue was raised based on the observation that there is mis-alignment between NR and LTE methodologies. So either we don’t correct the mis-alignment but add some clarification note, i.e., Option 3, or we align to LTE, i.e., Option 1.
Replacing with new “mis-alignment” is not preferred.

Issue 1-2: Clarification on Need for the gNB to know if the feature is supported
If a UE does not confirm to NW that it has capabilities of supporting HST (NR, inter-RAT), then it might be up to Operators’ policy on whether or not allowing the access of such a UE in HST scenarios. 

Issue 1-3: Correct UE behaviors
In the first round, we raised a concern on whether or not such a type of UE exists in the markets with support of NR HST but not LTE HST (both 500km/h). 
The revised options clarifies our question on “corresponding requirements” which should be “inter-RAT NR-LTE requirements” as it is revised now.
In addition, the revised option 2 implies a type of UE supporting NR HST (500km/h) but not supporting LTE HST (350km/h). This sounds an even more irrational design. 
If people believe there is such a type of UEs, then Option 1 is preferred.


	
	

	
	



1.6. Summary on 2nd round (if applicable)
1.6.1. Open issues 

2. Topic#2: per-FR gap capability
2.1. Companies’ contributions summery
	TDoc
	Title
	Source

	R4-2106442
	Discussion on UE capabilities
	Intel Corporation

	R4-2106989
	Discussion on per-FR gap capability
	Huawei, HiSilicon


2.2. Open issues summery
Issue 2-1: Whether to introduce per-BC indication of per-FR measurement gap UE capabilities
Option 1 (Intel): RAN4 agrees on generating a new objective of R17 standards to introduce per-BC indication of per-FR measurement gap UE capabilities, was there no consensus on introducing it in Rel-16.
Option 2 (Huawei): Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity.
Recommended WF:
Companies please provide your views on which release should be considered for the new per-BC indication of per-FR measurement gap.

2.3. Companies views’ collection for 1st round
2.3.1. Open issues 
	Company
	Comments

	ZTE
	Issue 2-1: Whether to introduce per-BC indication of per-FR measurement gap UE capabilities
The new UE capability of per-BC indication of per-FR measurement gap may have impacts on existing related Rel-16 requirements and there may be not enough time to have a thorough check, thus starting from Rel-17 could be more feasible.

	MTK
	Issue 2-1: Whether to introduce per-BC indication of per-FR measurement gap UE capabilities
No.
We do not have any concern on the existing per-FR gap signaling as well as the requirements related to it. But if companies have concern, we believe this issue can be resolve by re-visiting the requirements case by case, rather than adding a brand new UE capability which brings a too big impact to the already-stable Rel-16 ASN.1 spec and completely changes network/UE implementation on gap configuration. 

	Qualcomm
	Issue 2-1: we fully support the proposal. without having this per BC indication, UE will be forced to drop the entire feature even if it cannot support it just in some corner case.
We disagree with MTK’s comment that there is a big impact to signaling. capabilities are added all the time, what is the problem? We also do not understand the comment that this completely changes network/UE implementation. From the network side, if the network doesn’t understand the new signaling, it will not do anything. On the UE, this clearly gives more flexibility and enables easier implementation of this feature.

	Intel
	Option 2 is also fine for us. We would like to understand the possibility to have it in Rel-16. Otherwise Rel-17 is more feasible for this work.

	Ericsson
	We do not agree with any of the options. 
We have not seen any analysis how this will impact the existing requirements. Several requirements are applicable for UE supporting per FR capability e.g. interruptions for several features, multiple SCell activation, BWP switching on multiple CCs etc. 
Introduction of new per FR per BC means there will be UEs which do not meet the requirements when configured with bands not supported by the UE for per FR. This will have big impact. For example the feature may not be implemented if it works only for some specific BC. We therefore should avoid adding any such capability in Rel-16. We are open to discuss the need for new capability in open release e.g. Rel-17. But then RAN4 should first study the impact of any new UE capability on the existing requirements before drawing conclusion on new capability.

	Huawei
	Issue 2-1:
We support option 2. 
We have provided the solutions to avoid compatibility issues by combing the per-UE indication and per-FR indication for several meetings. We also have the analysis that there is no ambiguities to both old/new gNB and old/new UE. NW and UE have consistent understanding on whether the per-FR can be supported or not under current BC. Therefore, we do not understand what the problem is as commented by MTK. 
Regarding the comments about the related RRM requirements, we do not agree that the feature may not be implemented as commented by Ericsson. If UE can make sure the per-FR gap for measurement and the related RRM requirements (e.g. BWP switch on multiple CC for per-FR gap UE) under certain BC could be supported, then UE can indicate the per-FR gap is supported in this BC. Then UE shall fulfill the BWP switching requirement for per-FR gap capable UE under this BC. For other cases, UE shall fulfill the BWP switching requirement for per-UE capable UE. Without the per-BC indication, UE may only meet the requirements as a per-UE gap capable UE for all cases.

	Apple
	It is not very clear how per-BC indication can help to resolve the issue of the baseband limitation. Based on the analysis in R4-2106989, it happens when UE  has  too many CC in one FR to do the measurement on the other FR. However, we are not sure if per-BC indication can help to resolve the issue since per-BC  indication does not indicate the number of CC or aggregated BW. The issue raised seems a concurrent features issues instead of per-FR gap specific. If BB processing limitation is the main concern, can this issue be addressed by introducing new UE capability directly related to BB, e.g. total number of CC,  total number of MIMO layers or aggregated  BW?

	Nokia
	We do not support either options at this point and would like some clarification for the motivation for this change.
Our understanding is that RAN2 already support band-combination level NeedForGap capability (e.g.NeedForGapsNR) and UE level per-FR measurement gap capability (e.g. independentGapConfig).
We would like to understand if the new per-BC indication of per-FR measurement gap is to replace the old “per-FR capability”, which only differentiate FR instead of band combination, to let UE report more gapless capability per BC?


	vivo
	If the new per-BC per-FR gap UE capability is to be introduced in Rel-16, then impact to existing requirements need to be analyzed and requirements need to be revised accordingly if impact is identified.
Given we are in the very late phase of Rel-16, it may be better to introduce the new per-BC per-FR gap UE capability in Rel-17.


2.4. Summary for 1st round 
2.4.1. 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: Whether to introduce per-BC indication of per-FR measurement gap UE capabilities

	Companies’ views are quite diverse in 1st round. It seems that most companies are open to discuss the new capability in Rel-17. So the question is that whether to introduce per-BC indication of per-FR measurement gap UE capabilities.
Recommended WF for 2nd round:
Further discuss the following options in 2nd round. If option 2 is agreed, the new capability can be discussed in future release, e.g. Rel-17.
Option 1 (Huawei, Intel, QC): Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity in Rel-16.
Option 2 (Nokia, MTK, Ericsson, vivo): Do not introduce per-BC indication of per-FR measurement gap UE capabilities in Rel-16





Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	




2.5. Discussion on 2nd round (if applicable)
2.5.1. Open issues summary
Issue 2-1: Whether to introduce per-BC indication of per-FR measurement gap UE capabilities
Option 1 (Huawei, Intel, QC): Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity in Rel-16.
Option 2 (Nokia, MTK, Ericsson, vivo): Do not introduce per-BC indication of per-FR measurement gap UE capabilities in Rel-16

Recommended WF:
Further discuss the above options in 2nd round. If option 2 is agreed, the new capability can be discussed in future release, e.g. Rel-17.


2.5.2. Open issues 
	Company
	Comments

	Ericsson
	We support option 2. We provided arguments and reasons why we do not support option 1 in the first round so they are not repeated here.
We are open to discuss the need for the new capability in Rel-17. However, impact on the existing requirements applicable for per-FR gap should be first analyzed to see if the new capability is needed and the type of capability (if needed). This will require some work in RAN4 especially if requirements are updated/modified, which may fall under TEI17 and should follow new RAN guidelines on TEI work (RP-210826). 

	ZTE
	Option 2. 
If we introduce per-BC indication of per-FR measurement gap UE capabilities in Rel-16, we need to check thoroughly on those capabilities potentially impacted from this, and at this stage, we doubt if we can afford such efforts. 
However, we are fine to discuss on introduction of such capability in Rel-17.

	Apple
	We are OK to discuss this in future release. We prefer to proposing to include this as new objective as part of r17 RRM WI in coming plenary. This is based on the consideration of the scope of the work and the potential impacts on existing requirements.

	Qualcomm
	Option 1.
We don’t want to push this proposal out to Rel-17. The suggested proposal is very simple and benefits UE and Network while avoiding a backward compatibility issue. All technical arguments have been provided.
To ZTE, what do you think we have to further check? Would you please be more specific? We’re open to further thorough check.

	Huawei
	Option 1.
We cannot understand the motivation to consider this in Rel-17. If it is from the consideration of NBC, then we have given the feasible solution, which is combining the original one and this per-BC indication. Even in Rel-17, gNB will probably follow the same approach as it will also face the old UE and new UE.
If the concern lies in the impact on the related RRM requirements. As we commented during the 1st round. gNB and UE have consistent understanding of whether the UE is per-FR capable UE under current serving CC configuration. Hence, the RRM requirements that UE should fulfilled is also clear. If companies have concerns on this point. It is appreciated that companies could point out the specific issue. 
We just supplement the feature list table for this feature at below for reference.  


	MTK
	Option 2.
There are 2 issues we can see from the discussion. 
· One is the relation of per-FR gap supporting with CA. On this issue we fail the see the justification. As we mentioned in last meeting, during the gap, UE can stop all data reception and transmission on serving cells in an FR. This means UE’s baseband resources are definitely not fully occupied. In this case, why the number of serving cells matters to the supporting of per-FR gap?
· The other one is about the overloading of the per-FR gap capability in different requirements. As far as we can see, BWP switch on multiple CCs is the only problem, which demands not only the RF capability but also some software processing capability. On this part we are fine to further discuss whether and how to revise the requirement. But we have difficulty to agree on introducing a new per-BC reporting just because of this issue.

	vivo
	The Rel-16 requirements are specified based on two type of UEs, per-UE gap UE and per-FR/per-UE gap UE. Measurement delay requirements and interruption requirements for Rel-16 features are specified for the two type of UEs.
If per-FR/per-BC gap UE is specified in Rel-16, then there are three type of UEs. Obviously, there is no requirement for this new type of UE. Specifying requirements of all applicable Rel-16 features for this new type of UE is not trivial. At this very late phase of Rel-16, not sure if it is feasible. 

	Intel
	We are open to discuss it in Rel-17. We understand that companies see the benefits in discussions for per-FR gap capabilities.
The reason that per-FR gap was introduced as a per-UE capability is that RAN4 thought there was no baseband constraint for supporting FR1+FR2 with the assumption of totally decoupled basebands between the FR1 and FR2 modules. However, this design changes dramatically over time: we have clues to believe that certain level of integration at baseband between FR1 and FR2 modules now seems beneficial and it has become more trendy day by day.
Imagine a UE supporting CA_n1-n78-n79-n257 has to at the same time measure in FR2 gap the neighbor cell of 400MHz in n257 and receive n1 (50MHz), n78 (100MHz) and n79 (100MHz) DL signals simultaneously (not to mention there could be intra-band CA within each of n1, n78 and n79). This is apparently much more demanding for a UE in terms of allocated baseband resources compared to a lower order band combination, say DC_n1_n257.



FL table for per-BC indication of per-FR gap for reference
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	3. Baseband
	3-5
	Independent measurement gap configurations for FR1 and FR2 per-BC indication
	Capability of independent measurement gap configurations for FR1 and FR2 


	N/A
	yes
	N/A
	UE cannot support Independent measurement gap configurations for FR1 and FR2 if UE can support the feature under most band combinations.
	per BC
	No
	No
	N/A
	UE could only indicate support of independentGapConfig only if UE can support 3-5 for all supported BCs.

	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



2.6. Summary on 2nd round (if applicable)
2.6.1. Open issues 

3. Recommendations for Tdocs
3.1.  1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

3.2.   2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2105831
	WF on Rel-16 NR HST UE capabilities
	CMCC
	Agreeable
	

	R4-2105832
	Updated RAN4 UE features list for Rel-16
	CMCC
	Agreeable
	

	R4-2105833
	LS on Rel-16 updated RAN4 UE features lists for LTE and NR
	CMCC
	Agreeable
	



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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