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1 Introduction
Here is the RAN4 feature list (some column is omitted):
	Features 
	Index 
	Feature group 
	Components 
 
	Note 
	Mandatory/Optional 

	19. NR_MG_enh 
	19-1 
	Network controlled small gap (NCSG) 
	Support of NCSG  
	 
	Optional with capability signalling 
 
 

	19. NR_MG_enh 
	19-2 
	Concurrent measurement gaps 
	o     Support of more than 1 per-UE measurement gap configurations 
 
o     Support of more than 1 per-FR gap measurement gap configurations in an FR, or simultaneous 1 per-UE measurement gap plus 1 per-FR measurement gap configurations in an FR, or more than 1 per-UE measurement gap configurations for UE capable of Rel-15 per-FR gap (independentGapConfig) 
 
Note: The above 2 bullets are not 2 separate indications but a single indication with different interpretations, depending on the support of independentGapConfig. 
	This is the baseline capability is to indicate UE support multiple concurrent gaps. 
	Optional with capability signalling 


And RAN4 last meeting agreed (some column is omitted):

	Features
	Index
	Feature group
	Components


	Mandatory/ Optional

	19. NR_MG_enh 
	19-3-1
	Pre-configured measurement gap with network-controlled activation and deactivation mechanism 
	Capability of supporting preconfigured measurement gap with network-controlled mechanism for activation and deactivation
	Optional with capability signalling

	
	19-3-2
	Pre-configured measurement gap with UE autonomous activation and deactivation mechanism 
	Capability of supporting preconfigured measurement gap with UE autonomous mechanism for activation and deactivation
	Optional with capability signalling


This is to start offline discussion below: 

· [AT117-e][020][MGE] UE capabilites (Intel)

      Scope: Based on R2-2203522. Determine agreeable parts, points for discussion, open issues if needed. Converge as far as possible to reduce the need for on-line discussion. Treat R2-2202462 and R2-2202463, collect comments and update accordingly, in preparation to endorse for merge revisions at EOM. (i.e. the time to make the last changes, review and endorse the draft CRs will be very short)

      Intended outcome: Report (revised draft CRs may be provided for W2 Tuesday if there is some discussion point that needs the CRs).

      Deadline: In time for on-line CB W2 Tuesday

The offline discussion will have 2 phases, the deadline for input are as follow:
· Phase one, offline discussion comment deadline: 2/25/2022 13:00UTC

· Phase two, CR review deadline: 2/28/2022 08:00UTC
Phase two:

Update: 2/26/2022, RAN4 just sent an LS [R4-2206282] to RAN2 on updated RAN4 feature list confirming the above pre-configured gap UE capability (updated feature number above). 
Rapporteur added a few FFS questions in phase 2 to get initial input from companies before discussion online. 
2 Discussion
2.1 UE capability for NCSG measurement gap

	
	Source
	Related proposals

	One bit capability for NCSG gap
	Vivo, R2-2202324
	Proposal 3:
Introduce a per-UE capability for support reporting NCSG requirement information.

Proposal 4:
Introduce a UE capability on supported NCSG patterns.

	
	Intel, R2-2202462
	Introduce one per UE optional capability for NCSG as descripted in RAN4 feature table 19-1.

	
	MT, R2-2202879
	Proposal 3: Introduce one per UE optional capability for reporting of NCSG gap requirement information. Wait further R4 input on capability of NCSG gap patterns.
Rapp: agree to wait for RAN4 input

	
	HW, R2-2202892
	Proposal 3: A general capability for the support of NCSG feature is introduced based on RAN4 feature list.

Proposal 4: Reuse nr-NeedForGap-Reporting-r16 to indicate whether the UE supports dynamically reporting the NCSG requirement information for NR target in the UE response to a network configuration RRC message.

	
	E///, R2-2203450
	Proposal 3
Introduce a new general/single UE capability to indicate support of the Rel-17 NCSG feature.  


In current RAN4 feature list, there is 1 bit UE capability to support NCSG measurement gap. In addition, RAN2 has agreed the following:
· RAN2 confirms that reporting of NCSG for E-UTRA target bands is supported. RAN2 assumes that support for EUTRA target bands can be a separate UE cap

Therefore, do you agree to have 1 bit UE capability to support NCSG in addition to the UE capability to support for EUTRA target band? From companies contribution, some companies would like to add UE capability on supporting NCSG pattern, do you prefer to have UE capability to support NCSG pattern?
Q1: Please indicate which of the follow do you agree to support in addition to the UE capability to support for EUTRA target band? 
· A) 1 bit UE capability to support NCSG (same as RAN4 feature list)
· B) UE capability to support NCSG pattern

	Company
	A/B/both
	Comments

	MediaTek
	See comment
	We think that UE capacity for NCSG including the following
<1> A single per UE bit to indicate dynamic reporting of NCSG gap requirement information for NR target bands.

<2> A single per UE bit to indicate dynamic reporting of NCSG gap requirement information for E-UTRA target bands.

<3> Supported NCSG gap patterns. Some of them will be mandatory if NCSG is supported. Details are still waiting for RAN4 conclusion.

	Huawei, HiSilicon
	A
	On A), we want to clarify that according to RAN4 feature list, this capability indicates “Support of NCSG”, which means, if UE indicates the capability, the NW can configure NCSG to the UE.
In RAN2, maybe it’s good to clarify how to understand this capability:

1) Same as what RAN4 indicates, it means the UE supports NCSG;

2) Add dynamic reporting: it means the UE supports NCSG, and the dynamic reporting of NCSG requirements.

If 1) is the common understanding, RAN2 may further discuss whether we need an additional capability for dynamic reporting, or the R16 dynamic reporting capability can be reused, e.g. if the UE reports R17 NCSG capability and the R16 dynamic reporting of NeedForGap capability, the UE can use R17 NeedForNCSG reporting procedure.

On B), since RAN4 is also discussing UE capabilities related to gap patterns, RAN2 can wait for the update of the RAN4 feature list.

	Samsung
	See comments 
	Agree to support A. B may be needed based on RAN4 input, i,e, if there are optional NCSG patterns.

	Apple
	See comment
	· First, to our knowledge, RAN4 is still discussing about the reporting of supported NCSG patterns, with which A) might no longer be required. Probably we can wait for a while.

· Second, we are a little bit confused about Huawei’s comment on whether the dynamic reporting should be explicitly reported in addition to the 1-bit NCSG capability. From our understanding, NCSG capability represents the whole package, i.e., it naturally includes how UE reports it.



	Intel
	A and B wait for RAN4
	

	vivo
	Both A and B
	I would like to clarify that A is NCSG supporting reporting capability. B is pattern capability for NCSG. 

Both are per UE capability. 


	Xiaomi
	A
	Support A
For B, we can wait for RAN4’s progress.

	OPPO
	B
	Like Gap pattern supporting. A is not needed.

	LGE
	A and B wait for RAN4
	

	ZTE
	A, but
	B is required if RAN4 defines different gap patterns for EUTRAN bands. Once B is introduced, A is no longer needed. 

So we can take A as a baseline, if RAN4 indicates that B is required, then we can revise it (remove the 1 bit). 

	Ericsson
	See comment
	Given our proposal depicted in the table above, we obviously favor a general UE capability to indicate support of Rel-17’s NCSG (in addition to the UE capability to support EUTRA target band). Hence, A.

However, it seems reasonable to wait for the outcome of RAN4’s discussion before agreeing on something (i.e., we might need to consider Apple/OPPO/ZTE’s comment).  

	Nokia
	See comment
	To support dynamic reporting of NCSG gap, we think A is needed (to enable NW to request the NCSG reporting based on general NCSG capability). Whether B is needed or not depends on RAN4 progress. If new gap pattern is defined, B is needed. 

	Qualcomm incorporated
	B
	· To avoid adding confusion to the spec by introducing more than one capability for the same feature, we recommend waiting for RAN4 to conclude on the mandatory/optional gap patterns, then we can introduce one capability (bitmap) to indicate the support of NCSG and the supported optional gap patterns. 

· We strongly recommend the capability to be FR Differentiated for practical deployment (interoperability testing). Expected behavior is that if UE indicates that it doesn’t support this feature for FRx, then network will not include FRx bands in the target list. 
· What mentioned by HW about the support of NCSG feature and the dynamic reporting, is not clear, as the support of the NCSG feature includes the dynamic reporting, i.e. NW can’t configure the UE with NCSG instead of legacy gap, if UE supports NCSG, instead, UE has to approve the list of target NR bands that NCSG can be supported. 

	CATT
	A
	A has agreed in RAN4 previous LS:

Agreements: 
· How to indicate UE capability to support of NCSG feature before NW inquiring

· Introduce a general UE capability for support of NCSG 

For B, we can wait for RAN4.


Summary:
· 11/14 companies support (A) UE capability to support NCSG as indicated in RAN4 feature list.  
· Three companies thinks that if B is introduced, A may not be needed.

· 3/14 companies support (B) UE capability to support NCSG pattern while 9/14 companies prefer to wait for RAN4 progress.

Rapporteur thinks that RAN2 can agree to introduce (A) UE capability to support NCSG as indicated in RAN4 feature list as a baseline. If RAN4 define (B) which makes (A) not needed anymore, we can remove it that time. And wait for RAN4 progress on (B) UE capability to support NCSG pattern.
Proposal 1: introduce (A) UE capability to support NCSG as indicated in RAN4 feature list as a baseline. It can be removed if no longer needed after more input from RAN4 on (B) UE capability to support NCSG pattern.

Proposal 2: Wait for more input from RAN4 on (B) UE capability to support NCSG pattern.
2.2 UE capability for concurrent measurement gap
	
	Source
	Related proposals

	One bit capability for concurrent gap
	Vivo, R2-2202324
	Proposal 2:
Introduce a UE capability on the support of multiple concurrent and independent gap patterns, the UE capability is defined per UE.

	
	Intel, R2-2202462
	Introduce 1 bit per UE optional capability as descripted in RAN4 feature table 19-2

	
	MT, R2-2202879
	Proposal 2: Introduce one per UE optional capability for concurrent gap as descripted in RAN4 feature table 19-2.

	
	HW, R2-2202892
	Proposal 2: A general capability for the support of Concurrent measurement gaps feature is introduced based on RAN4 feature list.

	
	Xiaomi, R2-2203065
	Proposal 1: A UE capability to indicate that the UE supports concurrent gap can be introduced.
Proposal 2: RAN2 can discussed whether the following UE capabilities can be introduce to indicate the simultaneous MG configuration supported by UE capable of per-FR gap and concurrent gap.
Proposal 3: Send an LS to RAN4 on UE capabilities for concurrent gap.

	
	E///, R2-2203450
	Proposal 2
Introduce a general UE capability to indicate support of Rel-17’s concurrent measurement gaps.  


 In current RAN4 feature list, there is 1 bit UE capability to support concurrent measurement gap. Do you agree to introduce 1 bit UE capability to support concurrent gap? Please indicate any addition requirement in comments.
Q2: Do you agree to introduce 1 bit UE capability to support concurrent gap?

	Company
	Agree/ disagree
	Comments

	MediaTek
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Samsung
	Agree
	

	Apple
	Agree
	

	Intel
	Agree
	

	vivo
	Agree
	

	Xiaomi
	Agree
	

	OPPO
	Agree 
	

	LGE
	Agree
	

	ZTE
	Agree
	

	Ericsson 
	Agree
	

	Nokia
	Agree
	

	Qualcomm incorporated
	Agree … please see comment
	We have a concern that the UE may support legacy per-FR gap (independentGapConfig) and concurrent gap capability, but UE does not support the concurrent per-FR gaps, i.e. device only supports 2 concurrent per UE gap. 
Therefore, we recommend to introduce 2 capabilities instead of 1 capability:

1. Concurrent_perFR ( UE supports the entire table proposed by RAN4

2. Concurrent_perUE ( UE supports only index-2 from the table proposed by RAN4

	CATT
	Agree
	


Summary:
All 14 companies agree to introduce 1 bit UE capability to support concurrent gap. One company suggest to further divided into 2 UE capability where 1 bit for concurrent perFR (entire table proposed by RAN4) and 1 bit for concurrent perUE (only index-2 proposed by RAN4) due to some UE may only support 2 concurrent gaps. Rapporteur suggests to further discussion if a separate UE capability for support perUE concurrent gap for index 2 only.

Proposal 3: introduce 1 bit UE capability to support concurrent gap.
Proposal 4: FFS additional UE capability for support perUE concurrent gap for index 2 only in addition to concurrent gap.

2.3 UE capability for pre-configured measurement gap
	
	Source
	Related proposals

	One general capability for pre-configured gap
	E///, R2-2203450
	Proposal 1
As done for Rel-16’s ‘inter-frequency no gap’, introduce a new (single) UE capability to indicate whether the UE can perform measurements according to Rel-17’s pre-configured MG.

	Separate capability for each activation/ deactivation:

· One for UE autonomous

· One for network controlled
	Vivo, R2-2202324
	Proposal 1:
Introduce separate UE capabilities of network-controlled and UE autonomous activation and deactivation mechanism for pre-configured measurement gap.

	
	Intel, R2-2202462
	Introduce separate capability for each activation/ deactivation or further wait for RAN4 input.

	
	MT, R2-2202879
	Proposal 1: Introduce two optional per UE capability for pre-configured MG. One for pre-configured MG with NW-Controlled activation/deactivation mechanism. The other for pre-configured MG with UE autonomous activation/deactivation mechanism.

	
	HW, R2-2202892
	Proposal 1: Separate UE capabilities for different pre-MG activation/deactivation mechanisms (i.e. NW-Controlled activation/deactivation mechanism and UE autonomous activation/deactivation mechanism) are introduced based on RAN4 feature list.

	
	Xiaomi, R2-2203065
	Proposal 4: Two capabilities for UE autonomous and NW-Controlled pre-configured MG activation/deactivation mechanism can be introduced.
Proposal 5: The UE capability to indicate that the UE supports pre-configured gap is not needed.
Proposal 6: Send an LS to RAN4 on UE capabilities for pre-configured gap.


Base on the RAN4 latest agreement to add to feature list and companies input, do you agree to introduce separate UE capability for pre-configured measurement gap as follow: 

· Pre-configured measurement gap with network-controlled activation and deactivation mechanism
· Pre-configured measurement gap with UE autonomous activation and deactivation mechanism
Q3: Do you agree to introduce separate UE capability for pre-configured measurement gap as follow: 

· Pre-configured measurement gap with network-controlled activation and deactivation mechanism

· Pre-configured measurement gap with UE autonomous activation and deactivation mechanism

	Company
	Agree/ disagree
	Comments

	MediaTek
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Samsung
	Agree
	

	Apple
	Agree
	

	Intel
	Agree
	

	vivo
	Agree 
	

	Xiaomi
	Agree
	

	OPPO
	Agree 
	I wonder whether we need one bit capability to say it is for CA case or non-CA case in pre-configured gap case.

	LGE
	Agree
	

	ZTE
	Agree
	

	Ericsson
	Agree
	

	Nokia
	Agree
	

	Qualcomm incorporated
	Agree … please see comment
	We strongly recommend the capability to be FR Differentiated for practical deployment (interoperability testing).

	CATT
	Agree
	


Summary:
All 14 companies agree to support introduce separate UE capability for pre-configured measurement gap for network-controlled and UE autonomous activation/ deactivation mechanism. One company question if CA and non-CA case should have separate capability. One company strongly recommend the capability to be FR differentiated.
Proposal 5: introduce separate UE capability for pre-configured measurement gap as follow: 

· Pre-configured measurement gap with network-controlled activation and deactivation mechanism

· Pre-configured measurement gap with UE autonomous activation and deactivation mechanism

Proposal 6: FFS on if CA and non-CA case should have separate UE capability.

Proposal 7: FFS pre-configured gap should be FR differentiated.
3 Phase 2

During phase 1, there are a few FFS discussion point, rapporteur would like to get initial input from companies before final proposals made on those FFS points. 

QC proposed to have an additional UE capability to indicate support of index-2 only from the RAN4 table due to some UE limitation. 
	Qualcomm incorporated
	Agree … please see comment
	We have a concern that the UE may support legacy per-FR gap (independentGapConfig) and concurrent gap capability, but UE does not support the concurrent per-FR gaps, i.e. device only supports 2 concurrent per UE gap. 

Therefore, we recommend to introduce 2 capabilities instead of 1 capability:

1. Concurrent_perFR ( UE supports the entire table proposed by RAN4

2. Concurrent_perUE ( UE supports only index-2 from the table proposed by RAN4


Q4: Do you support to introduce a separate UE capability for UE only support index-2 from the table for concurrent gap?

	Company
	Support/ no support
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Oppo wonder if we need capability bit to indicate CA and non-CA case.
	OPPO
	Agree 
	I wonder whether we need one bit capability to say it is for CA case or non-CA case in pre-configured gap case.


Q5: Do you think we need to have separate bit to indicate support of CA and non-CA case for pre-configured gap?

	Company
	Support/ no support
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Lastly, QC proposed that pre-configured gap to be FR Differentiated for interoperability testing.  

	Qualcomm incorporated
	Agree … please see comment
	We strongly recommend the capability to be FR Differentiated for practical deployment (interoperability testing).


Q6: Do you support to change the UE capability for pre-configured gap to be FR Differentiated? 

	Company
	Support/ no support
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: TBD
4 Conclusion
Easy agreement:
Proposal 1: introduce (A) UE capability to support NCSG as indicated in RAN4 feature list as a baseline. It can be removed if no longer needed after more input from RAN4 on (B) UE capability to support NCSG pattern.

Proposal 3: introduce 1 bit UE capability to support concurrent gap.
Proposal 5: introduce separate UE capability for pre-configured measurement gap as follow: 

· Pre-configured measurement gap with network-controlled activation and deactivation mechanism

· Pre-configured measurement gap with UE autonomous activation and deactivation mechanism

TBD FFS and discussion:
Proposal 2: Wait for more input from RAN4 on (B) UE capability to support NCSG pattern.
Proposal 4: FFS additional UE capability for support perUE concurrent gap for index 2 only in addition to concurrent gap.
Proposal 6: FFS on if CA and non-CA case should have separate UE capability.

Proposal 7: FFS pre-configured gap should be FR differentiated.
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