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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]This is the email discussion report for following email discussion:
[Post114-e][105][RedCap] Capabilities (Intel)
[bookmark: _Hlk74922563]      Scope: Discuss which higher layer capabilities are not applicable for RedCap UEs and how to reflect the handling of RedCap specific capabilities (e.g. Maximum BW, Max Rx, MIMO-Layer, 256QAM, CA/DC, HD-FDD, etc.). Can take the principles in P3.x in R2-2106528 as an initial guideline.
      Intended outcome: Report (it could also result in a draft 38.306 CR)
      Deadline:  August 6th, 0900 UTC
[bookmark: _Hlk74226727]Note: silent period is July 5-30 

Rapporteur would like to split the discussion in three phases:
Phase 1: To discuss which higher layer capabilities are not applicable for RedCap UEs; The deadline for this 1st phase of email discussion is Monday June 28st, 0900 UTC.
[bookmark: _Hlk74922600]Phase 2: To discuss how to reflect the handling of RedCap specific capabilities (e.g. Maximum BW, Max Rx, MIMO-Layer, 256QAM, CA/DC, HD-FDD, etc., and the higher layer capabilities based on outcome from phase 1); The deadline for this 2nd phase of email discussion is Monday Aug 2nd , 0900 UTC.
Phase 3: To check the proposals from Rapporteur and the draft CR(s); The deadline for this 3rd  phase of email discussion is Friday Aug 6th , 0900 UTC.

Phase 1- Which higher layer capabilities are not applicable for RedCap UEs
At RAN2#114-e, based on [1], [2] and [3], RAN2 discussed RedCap UE capabilities and agreed:
Working assumption: 
1. Extend UE-NR-Capability using NCE to capture RedCap capabilities
Agreements:
2. We will continue the discussion on which capability are applicable to RedCap UE (FFS if we need to have an exhaustive check)

Agreements online:
1. RAN2 Working Assumption: by default, all non-RedCap UE capabilities are applicable for RedCap UE, and therefore only for non-RedCap capabilities that are not appliable for RedCap UE, we clarify in the definitions for parameters in TS38.306, the value or feature is not applicable for RedCap UE
Based on [5], CA and DC are not applied for RedCap UE. 
· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
Based on [6], RAN2 discussed higher layer capabilities, and agreed:
Agreements via email - from offline [107]
1. Capture ‘maximum number of DRBs mandatory supported’ in the TR as one L2 capability which can be reduced for RedCap UEs.

Agreements online:
1. Capture the following in the TR on reducing total layer-2 buffer size for RedCap UEs: 
	“According to the calculation in TS 38.306, with peak data rate reductions, L2 buffer requirements for RedCap UEs are implicitly reduced accordingly. The need for further reduction compared to calculation in TS 38.306 needs more discussion”.
2. Capture ‘18-bit SN for PDCP and RLC AM’ in the TR as one L2 capability which can be reduced for RedCap UEs if clear benefit is identified.
3. Capture in the TR that the gain to reduce RRC processing delay needs further discussion.

The following was captured in the TR [4]:
	The following UE complexity reduction techniques for higher layers have been discussed in RAN2:
-	Reduction of the maximum number of DRBs which UE needs to mandatorily support.
-	Reduction of L2 buffer size. According to the calculation in TS 38.306, with peak data rate reductions, L2 buffer requirements for RedCap UEs are implicitly reduced accordingly. Benefits and feasibility of further reduction requires evaluation in normative phase if it is to be considered.
-	SN in PDCP and RLC is 18-bits, and the size could be reduced depending on which features RedCap UEs support, if a clear benefit in such reduction is identified.
-	The gain of relaxing RRC processing delay requirements was not studied and requires further evaluation in normative phase if it is to be considered.
These UE complexity reduction techniques for higher layers have not been explicit objectives during the study and would require further evaluation during the normative phase if they are to be considered.




At RAN2#114-e, companies had the following proposals on higher layer capabilities:
	Tdoc number
	Company
	Related proposals and views

	R2-2105136
	Apple
	Proposal 1: The maximum number of DRBs supported is a mandatory with signaling capability and is provided as part of UE capability for RedCap devices. Range is FFS
Proposal 2: The support of 18-bit SN for PDCP is optional with capability signaling for RedCap UEs.
Proposal 3: The support of 18-bit SN for RLC AM mode is optional with capability signaling for RedCap UEs.
Proposal 4: RRC processing delay requirements for RedCap UEs can be different from legacy NR UEs. FFS on the actual values.    

	R2-2105539
	Spreadtrum
	Proposal 1: Support scalingFactor report for REDCAP UE, considering some additional smaller values or the REDCAP UE specific values to match the requirement of REDCAP UE use case better.  

	R2-2105634
	Huawei
	Proposal 6: Consider to reduce the number of DRBs mandatorily supported by RedCap UEs. 
Proposal 7: Consider to reduce the length of PDCP and RLC AM sequence number to be mandatorily supported for RedCap UE (e.g. mandatory 12-bit SN).
Proposal 8: Do not consider to further reduce the L2 buffer size calculated in TS 38.306.
Proposal 9: Do not consider to relax the RRC processing delay for RedCap UEs.



In addition, one company commented that “We could further discuss it during WI phase, e.g. DRX numbers or L2 buffer size.”.
Following higher layer capabilities were proposed as not applicable for RedCap UE or that some change are needed for RedCap UE;
1) Maximum number of DRBs (8 DRBs, Mandatory without UE capability signalling for non-RedCap UE); FFS on number;
2) PDCP 18bits SN (Mandatory without UE capability signalling for non-RedCap UE); FFS on mandatory SN;
3) RLC AM with 18bits SN (Mandatory without UE capability signalling for non-RedCap UE); FFS on mandatory SN;
4) L2 buffer size in TS38.306; FFS on the number;
5) RRC processing delay; FFS on the number;
6) Introduce smaller scalingFactor for RedCap UE;
7) DRX number? (Rapporteur, it is unclear whether it means the change on existing DRX number or eDRX for RedCap UE)
Based on working assumption “by default, all non-RedCap UE capabilities are applicable for RedCap UE”, Rapporteur believes that we do not need to go through higher layer capabilities one by one in this email discussion except those have been proposed by companies in previous meeting (above 7 higher layer capabilities). Instead, companies are invited to provide view on what higher layer capabilities are not applicable for RedCap UE. 
Discussion point 1) Companies are invited to provide the view on above 7 higher layer capabilities. Please justify your response ( Please also indicate the details, e.g. not mandatory, changed value/value range, etc.)

Discussion point 1.1: Should Maximum number of DRBs to be optional for RedCap UE? Please justify your response ( Please also indicate the details, e.g. not mandatory, changed value/value range, etc.)

	Company’s name
	Yes/No 
	Comments, if any

	Intel 
	Yes
	We are fine to make Maximum 8 DRBs as optional feature for RedCap UE;
  

	
	
	



Discussion point 1.2: Should PDCP 18bits SN be optional for RedCap UE? Please justify your response ( Please also indicate the details, e.g. not mandatory, changed value/value range, etc.)

	Company’s name
	Yes/No 
	Comments, if any

	Intel 
	No
	We do not see the clear motivation to make it different from non-RedCap UEs. 18 bits SN is not needed for RedCap UE, but do not see what additional gain we can get by not supporting this. 

	
	
	



Discussion point 1.3: Should RLC AM 18bits SN be optional for RedCap UE? Please justify your response ( Please also indicate the details, e.g. not mandatory, changed value/value range, etc.)

	Company’s name
	Yes/No 
	Comments, if any

	Intel 
	No
	We do not see the clear motivation to make it different from non-RedCap UEs. 18 bits SN is not needed for RedCap UE, but do not see what additional gain we can get by not supporting this. 

	
	
	



Discussion point 1.4: Should L2 buffer size defined in TS38.306 be changed for RedCap UE? Please justify your response ( Please also indicate the details, e.g. not mandatory, changed value/value range, etc.)

	Company’s name
	Yes/No 
	Comments, if any

	Intel 
	No
	We do not see the clear motivation to make it different from non-RedCap UEs. L2 buffer is reduced implicitly if peak data rate is reduced;

	
	
	



Discussion point 1.5: Should RRC processing delay defined in TS38.331 be changed for RedCap UE? Please justify your response ( Please also indicate the details, e.g. not mandatory, changed value/value range, etc.)

	Company’s name
	Yes/No 
	Comments, if any

	Intel 
	No
	We do not see the clear motivation to make it different from non-RedCap UEs. 

	
	
	



Discussion point 1.6: Should smaller scalingFactor be introduced for RedCap UE? Please justify your response ( Please also indicate the details, e.g. not mandatory, changed value/value range, etc.)

	Company’s name
	Yes/No 
	Comments, if any

	Intel 
	No
	We do not see the clear motivation to make it different from non-RedCap UEs.  In addition, it is unrelated to higher layer capability. 

	
	
	



Discussion point 1.7: Should DRX defined for non-RedCap UE be changed for RedCap UE? Please justify your response ( Please also indicate the details, e.g. not mandatory, changed value/value range, etc.)

	Company’s name
	Yes/No 
	Comments, if any

	Intel 
	No
	We do not see the clear motivation to make it different from non-RedCap UEs, especially considering eDRX will be introduced for RedCap UE.

	
	
	



Discussion point 2) Are there any other higher layer capabilities not applicable for RedCap UE? Please justify your response( please also indicate the details, e.g. not mandatory, changed value/value range, etc.)
	Company’s name
	Companies’ views

	
	

	
	

	
	



1. [bookmark: _Hlk73737456]Phase 2- How to reflect the handling of RedCap specific capabilities
How to reflect the handling of RedCap specific capabilities (e.g. Maximum BW, Max Rx, MIMO-Layer, 256QAM, CA/DC, HD-FDD, etc.). Can take the principles in P3.x in R2-2106528 as an initial guideline.
	P3.x in R2-2106528
Proposal 3.1.	[To discuss] [15/25]
Revised Principle 1: For RedCap UE’s mandatory without signaling features:
which are optional or mandatory with capability signaling for non-RedCap UE, clarify in TS 38.306 in the definitions for existing parameters; Note “existing” is related to proposal1.
which are mandatory without capability signaling but with different value(s) for non-RedCap UE, clarify in TS 38.306 in the definition for new RedCap UE (FFS on new RedCap capability, type, etc); FFS on the need of new section
Proposal 3.2.	[To discuss] [19/25] Principle 2.For RedCap UE’s optional features, which are mandatory without capability signaling for non-RedCap Ues (if any), or newly introduced in R17 for RedCap, add new UE capability signaling in TS 38.331 and capture the new definition in TS 38.306; FFS on the need of new section;
Proposal 3.3.	[To discuss] [16/25] Revised Principle 3. For RedCap UE’s optional features, which are optional for non-RedCap UE but with different value (if any), extend the legacy capability signaling, and also capture the restriction in the definitions for existing parameters in TS 38.306; Note “existing” is related to proposal1.
Proposal 3.5.	[To discuss] [16/25] Revised Principle 5. For the features not applicable to RedCap UE but mandatory without capability signaling supported by non-RedCap UE, clarify in TS 38.306 in the definition for new RedCap UE (FFS on new RedCap capability, type, etc). FFS on the need of new section;




<To be added by Rapporteur after completion of phase 1>; 
Rapporteur will provide the example on how to capture Maximum BW, Max Rx, MIMO-Layer, 256QAM, CA/DC, HD-FDD and potential higher layer capabilities (based on outcome from phase 1)


1. Summary report and proposals
<Section to be updated by Rapporteur>
This report summarizes the views of xx companies ().
Aiming to help with the meeting discussion/progress, the proposals are categorized starting with:
· [To agree] when there is large support and hence proposed for easy agreement.
· [To discuss] when there is substantial level of support and agreement may be possible.
· [FFS] when there is low support or companies propose new solutions or options to possibly consider further e.g. if there is sufficient support (understanding that these topic have not been discussed by all companies when providing their views in the different discussion points).
The proposals also start with a number: for the format [x], ‘x’ represents the number of supportive companies (i.e. these solutions are marked as FFS as the proposed solutions were not discussed by all companies) and, for the format [x/y], ‘x’ represents the number of supportive companies, and (y-x) the number of companies with different view. 
Proposal 1. [bookmark: _Toc69291230][bookmark: _Toc69291231][bookmark: _Toc69291232][bookmark: _Toc69291233][bookmark: _Toc69291234][bookmark: _Toc69291235][bookmark: _Toc69291236][bookmark: _Toc69291237][bookmark: _Toc69291238][bookmark: _Toc69291239][bookmark: _Toc69291240][bookmark: _Toc69291241][bookmark: _Toc69291242][bookmark: _Toc69291243][bookmark: _Toc69291244][bookmark: _Toc69291245][bookmark: _Toc69291246][bookmark: _Toc69291247][bookmark: _Toc69291248][bookmark: _Toc69291249][bookmark: _Toc69291250][bookmark: _Toc69291251][bookmark: _Toc69291252][bookmark: _Toc69291253][bookmark: _Toc69291254][bookmark: _Toc69291255][bookmark: _Toc69291256][bookmark: _Toc69291257][bookmark: _Toc69291258][bookmark: _Toc69291259][bookmark: _Toc69291260][bookmark: _Toc69291261][bookmark: _Toc69291262][bookmark: _Toc69291263][bookmark: _Toc69291264][bookmark: _Toc69291265][bookmark: _Toc69291266][bookmark: _Toc69291267][bookmark: _Toc69291268][bookmark: _Toc69291269][bookmark: _Toc69291270][bookmark: _Toc69291271][bookmark: _Toc69291272][bookmark: _Toc69291273][bookmark: _Toc69291274][bookmark: _Toc69291275][bookmark: _Toc69291276][bookmark: _Toc69291277][bookmark: _Toc69291278][bookmark: _Toc69291279][bookmark: _Toc69291280][bookmark: _Toc69291281][bookmark: _Toc69291282][bookmark: _Toc69291283][bookmark: _Toc69291284][bookmark: _Toc69291285][bookmark: _Toc69291286][bookmark: _Toc69291287][bookmark: _Toc69291288][bookmark: _Toc69291289][bookmark: _Toc69291290][bookmark: _Toc69291291][bookmark: _Toc69291292][bookmark: _Toc69291293][bookmark: _Toc69291294][bookmark: _Toc69291295][bookmark: _Toc69291296][bookmark: _Toc69291297][bookmark: _Toc69291298][bookmark: _Toc69291299][bookmark: _Toc69291300][bookmark: _Toc69291301][bookmark: _Toc69291302][bookmark: _Toc69291303][bookmark: _Toc69291304][bookmark: _Toc69291305][bookmark: _Toc69205206][bookmark: _Toc69207415][bookmark: _Toc69208496][bookmark: _Toc69210335][bookmark: _Toc69210606][bookmark: _Toc69221740][bookmark: _Ref69221882][bookmark: _Toc69221898][bookmark: _Toc69221941][bookmark: _Toc69222488][bookmark: _Toc69291306][bookmark: _Toc69313081][To agree] xxx
Proposal 2. [bookmark: _Toc69291307][bookmark: _Toc69291308][bookmark: _Toc69291309][bookmark: _Toc69313082][bookmark: _Toc69205209][bookmark: _Toc69207418][bookmark: _Toc69208499][bookmark: _Toc69210338][bookmark: _Toc69210609][bookmark: _Toc69221743][bookmark: _Toc69221901][bookmark: _Toc69221944][bookmark: _Toc69222491][To discuss] xxx
Proposal 3. [bookmark: _Toc69291310][bookmark: _Toc69313083][FFS] xxx

[bookmark: _Toc68865237]xxxx.


1. Conclusion
The observations captured are the following:
Observation 1.	xxxx.
The proposals captured are the following:
Proposal 1.	xxx

The following list shows the proposals above organized based on the suggested priority aiming to help during its meeting discussion:
Proposals for easy agreement
xxx

Proposals for discussion (1st priority) or to be captured as FFS
xxx

Proposals for discussion (2nd priority) or to be captured as FFS
xxx

Annex: companies’ point of contact
	Company
	Point of contact
	Email address

	Intel Corporation
	Yi Guo
	Yi.guo@intel.com
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