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1 Introduction

This paper aims at capturing the summary of offline discussion. 

· [AT114-e][106][RedCap] Identification and access restrictions (Huawei)

Initial scope: Discuss the proposals from R2-2106487

Initial intended outcome: Summary of the offline discussion with e.g.:

· List of proposals for agreement (if any)

· List of proposals that require online discussions

· List of proposals that should not be pursued (if any)

Initial deadline (for companies' feedback): Thursday 2021-05-20 07:00 UTC

Initial deadline (for rapporteur's summary in R2-2106522): Thursday 2021-05-20 09:00 UTC
2 Open issue to discuss

2.1: Early identification 
2.1.1 Msg1 early identification  

Issue A: whether there is need to support Msg1 early identification
The proposal in R2-2106487 is 

Draft_Proposal 1: [To discuss][12/17] Msg1 early identification is needed from RAN2 perspective.

Option 1: Yes, it is needed from R2 perspective (with detailed solution as FFS)  

Option 2: No, it is not needed from R2 perspective  

Option 3: Just let RAN1 to discuss this  

Question 1: Which option do you prefer on the need of Msg1 early identification from RAN2 perspective?

	Companies
	Preferred option? 
	Comments

	OPPO
	Option 3
	

	Ericsson
	Option 2/3
	There is no need from RAN2 perspective so RAN1 should indicate whether such is needed. In our understanding there are some deployments where such can be beneficial. We are OK to have this as an optional, configurable, indication.

	Apple
	Option 3/1
	If RAN2 wants to identiy RedCap UE at RACH, then we see this as option -1. Also differentiation based on Rx ports can be useful (but this is also RAN1 related).

	Qualcomm
	Option 1
	As discussed during the SI phase, there are multiple use cases for “early identification during Msg1”. Some of them, e.g. coverage enhancements for Msg2/3 transmission, maybe should be discussed by RAN1. But there are also issues such as initial BWP configuration and PRACH configuration that clearly should be discussed by RAN2. 

	MediaTek
	3 (and not needed from R2 perspective)
	The reasons for an early indication are R1 centric (BWP operation, coverage recovery and so on). We prefer to let R1 discuss this and conclude on the need. If a need is identified by R1, R2 can introduce this indication in msg1 or msg3 as required.

	Futurewei
	Option 3
	

	Sequans
	Option 3
	

	Intel
	Option 1
	The main motivation for early identification is for selection of proper PDSCH MCS/PDCCH ALs (link adaptation) for non-RedCap UEs instead of always using the most conservative scheduling assuming that any UE is a RedCap UE. The impact due to conservative scheduling for non-RedCap UEs can be significant (increased system OH, increased CP latency for non-RedCap UEs, etc.) since the link performance gap between a non-RedCap and RedCap UE in the DL can even be ~6 dB (4Rx vs. 1Rx in certain FR1 “TDD bands”).  

Thus, with early identification during Msg1, the benefits can be realized for Msg2 PDCCH/PDSCH, PDCCH for Msg3 reTx, and Msg4 PDCCH/PDSCH as well as for UL transmissions (Msg3, PUCCH-for-Msg4, Msg5). 



	China Telecom
	Option 1/3
	If early identification of Redcap UE is needed, we prefer as option 1. But it is better to let RAN1 discuss.

	Samsung
	Option 3
	


2.1.2 Msg3 early identification

Issue A: whether there is need to support Msg3 early identification
The proposal in R2-2106487 is 

Draft_Proposal 2: [To discuss][9/14] RAN2 to discuss the need of Msg3 early identification from RAN2 perspective (in case Msg1 early identification is optionally configured or not supported).
Option 1: Yes, it is needed from R2 perspective, in case Msg1 early identification is optionally configured or not supported (with detailed solution as FFS) 

Option 2: No, it is not needed from R2 perspective

Option 3: Just let RAN1 to discuss this 

Question 2: Which option do you prefer on the need of Msg3 early identification from RAN2 perspective?

	Companies
	Preferred option? 
	Comments

	OPPO
	Option 2
	Since SA1 don’t agree on the need to differentiate access control for RedCap UEs and non-RedCap UEs, we don’t think Msg3 identification is needed.

	Ericsson
	Option 1
	Prefer to have Msg3 indication, e.g. when Msg1 indication is not configured. 

	Apple
	Option 2
	No need to differentiatiate, similar view as Oppo.

	Qualcomm
	Option 1
	In our view, if Msg1 indication is not configured, early identification in Msg3 is needed for subscription validation. 

	MediaTek
	3 (and not needed from R2 perspective)
	Similar to Q1, we prefer to let R1 determine the need for such an indication. If the need is identified by R1, R2 can introduce necessary signaling for this.

	Futurewei
	Option 3
	

	Sequans
	Option 3
	

	Intel
	Option 2
	MSG 3 early identification can only cover limited scenario, and therefore it is not needed.

	China Telecom
	Option 1
	When Msg1 indication is not configured, it can be optionally accepted.

	Samsung
	Option 3
	


2.1.2 Rx braches specific early identification

Issue A: whether there is a need for Rx branches specific early identification
The proposal in R2-2106487 is 

Draft_Proposal 3: There is no need to support Rx branches specific early identification from RAN2 perceptive.
Option 1: Yes, early identification of RedCap UE’s Rx capabilities

Option 2: No, only early identification of RedCap UE (not to differentiate 1Rx and 2Rx) 
Option 3: Just let RAN1 to discuss this. 

Question 3: Which option do you prefer for Rx branches specific early identification?
	Companies
	Preferred option? 
	Comments

	OPPO
	Option 3
	

	Ericsson
	Option 2
	

	Apple
	Option 3
	

	Qualcomm
	Option 2
	Binary indication of RedCap is sufficient for initial access. We are also fine with leaving its discussion to RAN1.

	MediaTek
	2
	While this is again a R1 centric discussion, we do not see a need for an early indication of UE’s RX capabilities at this point. This information will anyways be provided to the NW at UE capability exchange.

	Futurewei
	Option 2
	

	Sequans
	Option 2/3
	Option 2 should be agreed from RAN2 perspective

	Intel
	Option 2
	Do not see the need to have Rx branches specific early identification from RAN2 perspective. 

	China Telecom
	Option 2
	We think there is no need for an early indication of UE’s RX capabilities.

	Samsung
	Option 3
	


2.2: Access and Camping Restriction  

2.2.1 Cell barring 

Issue A: Cell barring specific to the number of Rx branches of the UE 

The proposal in R2-2106487 is 

Draft_Proposal 4: [Easy][17/18] SIB1 indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs.

The proposal above is aligned with WID objective and clear majority view. Rapporteur would like to ask if this proposal is agreeable. Silence means agreement in this case.
Question 4: Do you agree above draft proposal 4? If not, please indicate whether you have any strong concern on the proposal.
	Companies
	Agree or not?
	Comments

	OPPO
	Agree
	

	Ericsson
	Agree
	

	Apple 
	agree
	

	Qualcomm
	Agree
	

	MediaTek
	Agree
	This is aligned with the WID objective

	Futurewei
	Agree
	

	Sequans
	Agree
	

	Intel
	Agree
	

	China Telecom
	Agree
	

	Samsung
	Disagree
	Even though we are quite minority, we would like to understand what this actually means. As described in our paper R2-2105472, to indicate separate bits has no meaning since to acquire this bit already means that UE is able to receive SIB1 (e.g. with the 1RX branch). If UE is able to receive SIB1 (which means that the signal strength is good enough), then no reason to block those UEs as network should be able to accommodate those UE.

We agree that network has to send some additional parameters in SIB1/2/4 (e.g. Qrxlevmin/Qqualmin) for UE to decide whether to camp on the cell, but it is a bit weird to us that network that supports RedCap UEs bars the access of 1RX branch UE even if the signal strnegh is good enough.


Issue B: whether cell barring for RedCap UE is per PLMN 

The issue is discussed in R2-2105161.

Companies propose that the cell barring for RedCap UE can be per PLMN [ZTE].

Rapporteur understands the baseline is cell specifci cell barrring. Therefore, below quesiton is asked to check if companies want to enhance this for RedCap as per PLMN cell barring.

Question 5: Do you prefer the cell barring is per cell or per PLMN for RedCap?
	Companies
	Per cell, or per PLMN?
	Comments

	OPPO
	Per cell
	Stick to the baseline where current cell barring is cell specific. Don’ t see the need for optimization.

	Ericsson
	Per cell
	Also prefer baseline as OPPO explains. 

	Apple
	Per cell
	

	Qualcomm
	Per cell
	Cell barring for RedCap UEs could depend on cell loading. So per-cell barring makes more sense.

	MediaTek
	Per cell
	Agree with Oppo

	Futurewei
	Per cell
	

	Sequans
	Per cell
	Agree with QC. No need to optimize further

	Intel
	Per cell
	We assume ZTE’s proposal aims to clarify whether cell barring for RedCap UEs is enabled per cell and/or per PLMN in a given cell. We agree per cell should be baseline. FFS on per cell per PLMN. 

	China Telecom
	Per cell
	

	Samsung
	Per cell
	


Issue C: whether to ignore the cellbarred in MIB 

The proposal in R2-2106487 is 

Draft_Proposal 6: [To discuss] RAN2 to discuss whether RedCap UE should ignore or apply the legacy cellbarred in MIB.
Option 1: RedCap UE ingores the cellBarred in MIB (i.e. supporting the case of barring non-RedCap UE but allowing RedCap UE to camp) 

Option 2: RedCap UE applies the cellBarred in MIB (i.e. not supporting the case of barring non-RedCap UE but allowing RedCap UE to camp)

Rapporteur understands this depends on whether RAN2 consider the case of barring non-RedCap UE but allowing RedCap UE to camp as valid.

Question 6: Do you prefer whether RedCap UEs ignore or apply the legacy cellbarred in MIB (in addition to its RedCap specific indication)?
	Companies
	Ignore, or apply?
	Comments

	OPPO
	Ignore
	This is most flexible from network control’s perspective.

	Ericsson
	Apply
	The question is whether we want to support “RedCap-only” cells. We don’t see this necessary at the moment but can discuss further.

	Apple
	Apply
	Same view as Ericsson.

	Qualcomm
	Ignore
	Option 1 supports all four cases (only non-RedCap is barred, only RedCap is barred, both are barred, no barring for both).

Option 2 does not support the case only non-RedCap is barred.

	MediaTek
	Ignore
	This option is more future proof, as it allows the case of barring non-RedCap UEs while allowing RedCap UEs to camp onto the cell.

	Futurewei
	No strong view
	Agree with rapporteur that it all depends on if we can establish valid use cases for “RedCap-only” cell.

	Sequans
	Ignore
	

	Intel
	Ignore
	

	China Telecom
	Ignore
	The option is more flexible.

	Samsung
	Apply
	As described in our paper R2-2105472.


2.2.2 IFRI

Issue A: whether to introduce RedCap specific IFRI

The proposal in R2-2106487 is 

Draft_Proposal 7a: [Easy] RedCap UE supports the Intra Frequency Reselection Indicator.
Draft_Proposal 7b: [To discuss] RAN2 to discuss whether RedCap UEs reuse the legacy IFRI in MIB or use new RedCap specific IFRI in SIB1.
Rapporteur understands there is no clear majority view on the solution to support IFRI for RedCap UE in the contributions. But, it seems companies indeed support the application of IFRI to RedCap UE. Therefore, rapporteur would like to ask if companies are fine to agree on the high level P7a.

Question 7: do you agree above draft proposal 7a (i.e. RedCap UE supports the Intra Frequency Reselection Indicator)? If not, please indicate whether you have any strong concern on the proposal.
	Companies
	Agree or not?
	Comments

	OPPO
	Agree
	

	Ericsson
	Agree
	

	Apple
	Agree to 7a
	

	Qualcomm
	Agree
	

	MediaTek
	Agree
	

	Futurewei
	Agree
	

	Sequans
	Agree
	

	Intel
	Agree
	

	China Telecom
	Agree
	

	Samsung
	Agree
	


As for the support of Intra Freq Reselection indicator for RedCap UE, companies propose the following options:

Option 1: Reuse the legacy IFRI in MIB (i.e. no RedCap specific IFRI)  

Option 2: Introduce RedCap specific IFRI in SIB1  

· Option 2a: not to differentiate 1Rx and 2Rx

· Option 2b: specific to the number of Rx branches  
Question 8: Which option do you prefer on Intra Freq Reselection Indicator for RedCap UE?
	Companies
	Preferred option
	Comments

	OPPO
	Option 2
	Whether 2a or 2b can be further discussed.

	Ericsson
	Option 1
	We don’t currently see use case to differentiate this between RedCap and non-RedCap. 

	Apple
	Option 1
	

	Qualcomm
	Option 2
	If Rx branch specific barring is supported, the same reasoning applies to IFRI (i.e. Option 2b). 

	MediaTek
	2a
	In case all cells in the frequency do not support RedCap operation, it is useful to indicate this information to the UE to avoid unnecessarily searching for cells that do not support RedCap on the frequency. 

	Futurewei
	Option 1
	

	Sequans
	Option 2b
	This seems linked to both Q4 (Rx branch barring) and Q6, as a similar reasoning applies. If we are not consistent there should be a good reason.

	Intel
	Option 1 
	Normally the cells in the same frequency should be upgraded simultaneously, and therefore legacy IFRI can be reused;

	China Telecom
	Option 2
	In case there is a cell do not support both Redcap UE and non-Redcap UE , introduce RedCap specific IFRI in SIB1 is needed.

	Samsung
	Option 1
	


2.2.3 Neighbor cell RedCap support indication 

Issue A: For cell reselection 

The issue is discussed in R2-2104775, R2-2105137, R2-2105161, R2-2105399.
Knowing whether a neighbour cell accepts access by Redcap can avoid RedCap UEs’ unnecessary RRM measurements and save power. Companies propose to include an indication in system information on whether a neighbour cell accepts (support and/or allow) access by RedCap UEs. [QC, Apple, ZTE, Fujitsu]
The proposal in R2-2106487 is 

Draft_Proposal 8: [2nd batch] [To discuss] RAN2 to discuss the need for an indication in system information on whether a 
eighbor cell accepts access by RedCap UEs.
Question 9: Do you support to indicate in system information on whether a 
eighbor cell accepts the access by RedCap UEs?
	Companies
	Yes or No
	Comments

	OPPO
	No
	We don’t think such optimization is needed.

	Ericsson
	No
	

	Apple
	Yes
	It would be a waste of UE power to perform re-selection actions only to realize that the NCell does not support RedCap or bars certain RedCap UE. If NW broadcasts the support/no-support of RedCap for cell selection, it helps for the NW to also broadcasts this for re-selection.

	Qualcomm
	Yes
	We do not consider it an optimization, because cell barring for RedCap can be more dynamic than in legacy (e.g. barring can depend on cell loading, which can be dynamic). So a RedCap UE can’t check its neighbor cells for only once and then know whether it can skip RRM measurements on a neighbor cell forever. It still needs to check periodically on all neighbor cells to see if they have changed their barring status. Having this indication in the system information of its serving cell can help a RedCap UE avoid those periodic check on its neighbor cells.

	MediaTek
	Yes
	It is likely that not all basestations will be upgraded to Rel-17 and support RedCap operation. In this scenario, it is beneficial to provide information the UE as to which 
eighbor cells allow RedCap UE access.

	Futurewei
	No
	

	Sequans
	Yes
	Agree with QC

	Intel
	No
	We believe existing frequency priority should be enough. 

	China Telecom
	Yes
	Agree with QC

	Samsung
	Yes
	We share the view with Qualcomm, and moreover, a separate priority of the frequency can be provided for RedCap UEs, as RedCap UEs may not be supported in the specific frequency.


Issue B: For handover 

The issue is discussed in R2-2104775.

the companies proposes than knowing whether a neighbour cell accepts access by Redcap or not can help gNB ensures not to handover a RedCap UE to a target cell that it can’t access. [QC]
The proposal in R2-2106487 is 

Draft_Proposal 9: [2nd batch] [To discuss] RAN2 to discuss the need for coordination between gNBs on whether a neighbour/target gNB supports RedCap UEs. (Send LS to RAN3, if agreed).
Question 10: Is it needed of the coordination between gNBs on whether a neighbour/target gNB supports RedCap UEs, to avoid handover RedCap to a target cell that it can’t access?
	Companies
	Yes or No
	Comments

	OPPO
	No
	Existing handover preparation procedure already allows such, e.g. if target gNB does not support RedCap UEs, it can reject the handover request.

	Ericsson
	Yes
	But not clear whether anything is needed in RAN2 – there could be RAN3 impact though. 

	Apple
	Co-ordination is needed across gNBs.
	The signaling details can be discussed if RAN2 or RAN3 needs to handle and if existing signaling is enough.

	Qualcomm
	Yes
	Without this enhancement, a source cell has to reply on “trial and error” to select a target cell that supports RedCap, e.g. it picks a target cell based on measurement report, sends handover request to the selected target cell. If the request is denied, the source cell has to try another target cell. This increases likelihood of handover failure and handover latency. On the other hand, if the source cell is able to know whether a neighbor cell supports RedCap, it can select a target cell with much better chance of success.

	MediaTek
	Yes
	The NW should ensure that a RedCap UE should only do a handover to a cell that supports RedCap operation. To enable this, inter-gNB coordination is needed. We can send an LS to RAN3 to trigger this discussion.

	Futurewei
	Yes
	

	Sequans
	Yes
	If not, it should be clear whether the UE gets handed over to a non-supporting cell or will there be trial-and-error by gNB beforehand.
Either option seems undesirable.

An LS to RAN3 is needed

	Intel
	No
	It can be left to network implementation or leave the discussion to RAN3. 

	China Telecom
	Yes
	If not, UE might hand over to a non-supporting cell.

	Samsung
	-
	As many others commented, target can determine based on UE's capability, but we tend to agree that it can be optimized to avoid trial-and-error. So, perhaps it would be beneficial to indicate it to RAN3 so that they can decide the issue.


2.2.4 RedCap specific cell (re)selection configurations  
Issue A: whether to support the RedCap specific cell reselection priorities 

The issue is discussed in R2-2105161, R2-2105472, R2-2105399.
Companies propose that the network may provide different cell reselection priority (or other parameters) for non-RedCap UE and RedCap UEs or for RedCap UEs with 1Rx branch. [ZTE, Samsung, Fujitsu]
Issue B: whether to support the RedCap specific cell selection parameter 

The issue is discussed in R2-2105472, R2-2104790, R2-2105399, R2-2105443, R2-2106243.

Companies propose that the network may provide separate S-criteria parameters for a RedCap UE with 1 Rx branch. [Samsung, Thales, Fujitsu, DENSO, CMCC]
The proposal in R2-2106487 is 

Draft_Proposal 10: [2nd batch] [To discuss] RAN2 to discuss whether to support RedCap specific Cell (re)selection parameters. (FFS only for 1 RX branches RedCap UE or all RedCap UEs; FFS on which parameters e.g. cell reselection priorities, cell reselection parameters and cell selection parameters)

Question 11: Do you prefer to support RedCap specific cell (re)selection parameters? 

Please also comment on the details, if you support this: FFS only for 1 RX branches RedCap UE or all RedCap UEs; FFS on which parameters e.g. cell reselection priorities, cell reselection parameters and cell selection parameters.
	Companies
	Yes or No
	Comments

	OPPO
	No
	For the need of separate S-criteria parameters for a RedCap UE with 1 Rx branch, this should be discussed and decided by RAN1. Regarding Redcap specific reselection parameters, we think this is a general issue for every new feature, and we don’t think they are needed.

	Ericsson
	No
	

	Apple
	No strong view.
	

	Qualcomm
	Yes
	For RedCap UEs which have reduced Rx capabilities, their Qrxlevmin and Qqualmin should be different from those for non-RedCap UEs to compensate the loss in their received power.

	MediaTek
	No
	Given that the cell layout doesn’t change with the introduction of RedCap, we do not see a strong need to enhance cell reselection procedures.

	Futurewei
	No
	

	Sequans
	Yes for reselection
	Don’t see a stron need for selection, but are OK to discuss further

	Intel
	
	For cell reselection priority used during cell reselection, we believe existing frequency priority can be reused.

For 1Rx/2Rx specific threshold used during cell (re)selection, we see the benefits on this considering the coverage difference for 1Rx and 2Rx UEs.. 

	China Telecom
	Yes for reselection
	

	Samsung
	Yes
	As commented earlier, UE with 1RX branch should be able to access the network that supports the RedCap UE in general, and in that sense, to provide RedCap specific Cell (re)selection parameters would have the minimum change to the specification.


3 Conclusion and proposals

Based on the above summary, following proposals are given.

3.1 Proposals in number order

TBD
3.2 For chair notes (proposals in priority order)

TBD
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