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1 Introduction

This paper aims at capturing the summary of email discussion. 

· [AT116bis-e][103][RedCap] Identification and access restriction (Huawei)
Initial scope: Discuss identification and access restriction aspects based on submitted contributions
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): Wednesday 2022-01-19 1300 UTC
Initial deadline (for rapporteur's summary in R2-2201734): Wednesday 2022-01-19 1500 UTC
Proposals marked "for agreement" in R2-2201734 not challenged until Thursday 2022-01-20 0300 UTC will be declared as agreed via email by the session chair (for the rest the discussion will continue in the GTW session).
Contact Table
	Companies
	Name
	Email

	Samsung
	Jaehyuk JANG
	jack.jang@samsung.com

	BT
	Salva Diaz
	salva.diazsendra@bt.com

	Nokia, Nokia Shanghai Bell
	Samuli Turtinen
	samuli.turtinen@nokia.com

	MediaTek
	Pradeep Jose
	pradeep dot jose at mediatek dot com

	ZTE
	LiuJing
	liu.jing30@zte.com.cn

	Sierra Wireless
	Serkan Dost
	sdost@sierrawireless.com

	Apple
	Naveen Palle
	naveen.palle@apple.com

	Sequans
	Noam Cayron
	noam.cayron@sequans.com

	Spreadtrum
	Min Xu
	Ellen.Xu@unisoc.com

	CATT
	Xiangdong Zhang
	zhangxiangdong@catt.cn

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2. Discussion

2.1. Msg3 early identification 

We have the following FFS from last meeting:
In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data. FFS on whether it requires no other precondition, or precondition as “when Msg1 early identification is not configured”, or precondition as “when Msg3 early identification is enabled by NW.
In addition, some contributions from operators are listed below for your consideration:

R2-2200861
Discussion on access restrictions and early identification
CMCC 

R2-2201623
Support and network behaviour for RedCap early indication messages
BT Plc, Deutsche Telekom AG, Telecom Italia S.p.A., TurkCell, CMCC, NTT DOCOMO INC., Orange, Vodafone, KDDI


In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data. 

Option 1: it requires no other precondition;

Option 2: it requires precondition as “when Msg1 early identification is not configured”

Option 3: it requires precondition as “when Msg3 early identification is enabled by NW”
Question 1: Which option do you prefer?
	Companies
	Option?
	Comments

	Samsung
	Option 1
	We do not see any reason to add (unnecessary) precondition.

	BT
	Option 3
	It seems reasonable that a RedCap UE only includes Msg3 early indication if the network asks for that.
Important to note that Msg3 enable/disabled option is not agreed as highlighted in R2-2201623.

	Nokia
	Option 1
	Precondition would only increase the complexity without real benefit.

	MediaTek
	Option 1 (Open to Option 3)
	While option 1 makes the most sense as it doesn’t come with any additional overhead, if operators see it as useful to have msg3 early identification as configurable to aid their deployments, we are open to Option 3 to enable this.

	ZTE
	Option 3
	

	Sierra Wireless
	Option 3
	

	Apple
	Option 3
	

	Sequans
	Option 1
	No need for the restrictions. Can go with 3 as well.

	Spreadtrum
	Option 3
	It can be controlled by the network.

	CATT
	Option 2
	We think Msg3 early identification should not always be used, at least when the Msg1 early identification is configured. But for simplification, we prefer early identification is always be used, i.e. either Msg1 based or Msg3 based identification is used. It is one specific example of Option 3, i.e. if Msg 1 early identification is not configured, it implicitly indicates the Msg 3 early identification is enabled by the NW, otherwise, if the Msg 1 early identification is configured, it implicitly indicates the msg early identification is disenabled by the NW.


Another issue is whether RedCap should always support this Msg3 early identification. In case this is optionally supported, and there is no UE capability signaling, it means some RedCap UE may not indicate its type in Msg3, even if NW side configures/enables Msg3 early identification. Namely that an UE, not using dedicated LCID in Msg3, may still be one RedCap UE.
Question 2: Do you think Msg3 early identification is optionally supported by RedCap UE?
	Companies
	Yes or No?
	Comments

	Samsung
	No
	Since RAN2 assumes a dedicated gNB for RedCap UEs, both network and UE should support this identification.

	BT
	No
	Both, RedCap cells and RedCap Ues must support early identification, other case the solution is incomplete. As it is mention in R2-2201623, operators do not want to face cases where NW and RedCap Ues implement different early indication messages. 
Same issue applies to Msg1 and to MsgA if supported. Consequently, both also need to be mandatory supported.

The issue captured by the rappateur is a real thread.

	Nokia
	No
	Since this is IDLE/INACTIVE mode indication, this shall be mandatorily supported, otherwise, NW cannot identify RedCap Ues during connection establishment when Msg1 early identification is not configured.

	MediaTek
	No
	Agree with BT that unless this is mandatory for RedCap Ues, this feature is rather pointless as NWs will be unable to identify all RedCap Ues in their cell during initial access.

	ZTE
	No
	It should be mandatory for RedCap Ues. Otherwise, NW has to always configure both Msg1 and Msg3 early identification to identify all RedCap Ues, this is highly inefficient.

	Sierra Wireless
	No
	

	Apple
	No
	

	Sequans
	No
	NW needs to be able to identify RedCap UE even when Msg1 early identification is not configured

	Spreadtrum
	No
	

	CATT
	No
	The Redcap UE should always support Msg3 early identification, but can be enabled under the control of the network. 


2.2. MsgA early identification 

We have several straight forward proposals from R2-2200797, which use the similar principle as Msg1 early identification. 
· Proposal 2
In MAC perspective, a RedCap UE uses MsgA PRACH early identification when it transmits preamble for CBRA if MsgA PRACH early identification is configured for RedCap by NW.

· Proposal 3
For MsgA PRACH early identification, RAN2 confirms both dedicated ROs and dedicated PRACH preamble can be supported from signalling point of view.

· Proposal 4
For RedCap, MsgA PRACH early identification is enabled/disabled implicitly by the presence of dedicated RACH configuration for MsgA PRACH early identification.

Question 3: Do you agree the above proposals 2/3/4 in R2-2200797?
	Companies
	Yes?
	Comments

	Samsung
	Yes
	For the completeness, CCCH in MsgA should also contain dedicated LCID for RedCap UEs.

	Nokia
	Yes with comments
	Agree with Samsung’s proposal

	MediaTek 
	Yes with comments
	Agree with Samsung’s proposal

	ZTE
	Yes
	Agree with Samsung’s proposal.

	Apple
	Yes
	

	Sequans
	Yes
	Agree with Samsung

	Spreadtrum
	Yes
	

	CATT
	Yes
	And we don’t think the CCCH in MsgA needs contain the dedicated LCID for Redcap UEs if MsgA PRACH early identification is enabled, otherwise, it seems like both Msg1 early identification and Msg3 early identification in 4-step RACH are both used at the same time. 


2.3. IFRI
We have the FFS points as below:
In case the cell is barred due to not supporting RedCap, intra-frequency cell reselection is considered by RedCap UE as:

Option 1: “allowed”;

Option 2: “not allowed”;

Option 3: follow the IFRI in MIB;

Option 4: UE implementation. 

Question 4: Which option do you prefer?
	Companies
	Option?
	Comments

	Samsung
	-
	RAN2 should have a consensus on the deployment scenario to make a decision: if RAN2 assumes homogeneous deployment per frequency i.e. if network supports redcap on a frequency, Option 2 should be chosen. Option 1 should be used if RAN2 assumes that deployment can be non-homogeneous per frequency i.e. network can support redcap on some but not all cells of the frequency.

	BT
	Option 3
	It is not possible to guarantee that RedCap solution will be deployed in a single frequency therefore option 2 should not be considered. 
Option 1 and option 4 can delay reselection time. In fact, both can work together as intra- or inter- measurements priorities can be left to UE implementation. Unfortunately, if that happens operators have no mechanisms to prioritize one or the other even they are the ones with the knowledge of how the network is engineered.
For option 1, it should beneficial to clarify the RedCap UE behavior. Does it prioritize intra-frequency measurements over inter-frequency? 

	Nokia
	Option 3
	If NW does not intend intra-frequency re-selection, IFRI in MIB should be followed.

	MediaTek
	Option 4/1
	If a cell is barred for RedCap UEs, we cannot assume that all cells on that frequency are barred for RedCap UEs. This is ideally left to UE implementation, to determine which cell(s) to look for (regardless of what’s indicated for non-RedCap UEs)

	ZTE
	Option 1/4
	Option 3 is not preferred because network configures legacy IFRI based on the deployment of non-RedCap cells, we cannot assume the deployments are the same for RedCap and non-RedCap. So RedCap UEs may be misled by the legacy IFRI. 

	Apple
	Option 1/4
	Agree with MediaTek and ZTE comments.

	Sequans
	Option 4 (1)
	Legacy IFRI cannot be considered as valid information for a RedCap UE. Implementation seems best, though 4 and 1 are basically equivalent

	Spreadtrum
	Option 3
	RedCap UE shall not access the legacy and it shall follow the legacy IFRI indication in MIB as this cell is barred for it.

	CATT
	None
	We don’t think any option listed can always reflect the actual situation of the network deployment. And we think we should not impose additional function on Redcap UE specific IFRI, for example, using the present/absent of this field to indicate the cell supporting Redcap UE or not.

For the cell before Release 17, Option 4 can be used. 

But for the cell of or after Release 17, there are two optional understandings for cell not supporting Redcap UE:

· The cell can’t accept the Redcap UE access, and can’t broadcast Redcap UE specific IFRI too: in this case, we agree with the view of ZTE, Option 4 can be used.

· The cell can’t accept the Redcap UE access, but can broadcast Redcap UE specific IFRI: in this case, we suggest the network always broadcasts Redcap UE specific IFRI if the network wants to give a clear indication, otherwise, option 1 or option 2 can be used as a default option for UE

We can discuss the two options firstly, and achieve a common understanding on cell not supporting Redcap UE.

For the cell supporting Redcap UE, we also suggest the network always broadcasts Redcap UE specific IFRI if the network wants to give a clear indication, otherwise, option 1 or option 2 can be used as a default option for UE.


Question 5: Do you agree that, as in legacy, in case the cell is barred due to being unable to acquire the MIB, intra-frequency cell reselection is considered by RedCap UE as “allowed”?
	Companies
	Yes or No?
	Comments

	Samsung
	Yes
	Same as in legacy.

	BT
	Yes
	

	Nokia
	Yes
	Same as legacy

	MediaTek
	Yes
	

	ZTE
	Yes
	

	Apple
	Yes
	

	Sequans
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	


If the cellBarred field in MIB is set to barred, RedCap UE should:

Option 1: follow the legacy IFRI in MIB.

Option 2: continue to read SIB1 of the barred cell and follow the intraFreqReselectionRedCap indicated in SIB1.
Question 6: which option do you prefer?
	Companies
	Option?
	Comments

	Samsung
	Option 2
	Since RAN2 decided to introduce IFRI for RedCap UEs, UE should check the IFRIs in SIB1.

	BT
	Option 2
	RedCap UE is in a RedCap cell so IFRI in SIB1 is more accurate that IFRI in MIB that is for non-RedCap UEs.

	Nokia
	First Option 2, then Option 1
	If cell supports RedCap, follow RedCap IFRI; otherwise, follow MIB IFRI.

	MediaTek
	Option 2
	

	ZTE
	Option 2
	The motivation of introducing RedCap specific IFRI is to provide different intra-frequency cell reselection control when the cell is barred. RedCap UEs should apply it if configured.

	Apple
	Option 2
	

	Sequans
	Option 2
	

	Spreadtrum
	Option 2
	If Redcap cell is supported, Redcap UE shall read the Redcap specific indication in SIB1 naturally.

	CATT
	Option 2
	That is the motivation of Redcap specification IFRI.


Question 7: Do you agree that, in case the cell is barred due to being unable to acquire the SIB1, intra-frequency cell reselection is considered by RedCap UE as “allowed”?
	Companies
	Yes or No?
	Comments

	Samsung
	Yes
	In case of failure to acquire SIB1 from the cell, UE has no information about the IFRI bit in SIB1. Note that even if IFRI bit in MIB is set to not allowed, IFRI bit in SIB1 can be set to allowed. It is possible that UE can find another cell which supports redcap on the frequency. Hence, the RedCap UE should bar the cell only, if it fails to acquire SIB1.

	BT
	-
	If RedCap UE is not capable to acquire SIB1 in a RedCap cell, how RedCap UE can distinguish from non-RedCap cell?
This situation looks to us like the one described in Q4. Therefore, for simplicity same solution should apply in this case. 

	Nokia
	No
	Should follow MIB IFRI in that case. Agree with BT.

	MediaTek
	Yes
	

	ZTE
	Yes
	Agree with BT, the same solution should be applied for both Q4 and this case.

	Apple
	Yes
	

	Sequans
	Yes
	Agree with BT, this is basically the same as Q4

	Spreadtrum
	No
	Agree with BT and Redcap UE shall follow the legacy IFRI in MIB.

	CATT
	Yes
	


2.4. ASN.1 for cell barring in SIB1
Another leftover on the signalling design for cellBarredRedCap1Rx/2Rx is the decision between following options:
Option 1: use two mandatory sub-IEs with {barred, notBarred} values included in one optional parent IE cellBarredRedCap-r17.

cellBarredRedCap-r17        SEQUENCE {

cellBarredRedCap1Rx-r17        ENUMERATED {barred, notBarred},

cellBarredRedCap2Rx-r17        ENUMERATED {barred, notBarred}

}                                                                                 OPTIONAL,  -- Need R
Option 2: use two optional IEs with {barred} values
cellBarredRedCap1Rx-r17             ENUMERATED{barred}                       OPTIONAL,  -- Need R
cellBarredRedCap2Rx-r17             ENUMERATED{barred}                       OPTIONAL,  -- Need R
Question 8: Which option do you prefer?
	Companies
	Option?
	Comments

	Samsung
	Option 1
	We slightly prefer Option 1, which is cleaner approach than Option 2.

	BT
	Option 2
	We slightly prefer Option 2. By default, RedCap cell can be considered as not barred hence, only when the RedCap cell is barred, cellBarredRedCap1Rx-r17 and/or cellBarredRedCap2Rx-r17IE will be broadcasted. 

	Nokia
	Option 1
	

	MediaTek
	Option 1
	

	ZTE
	Option 1
	

	Sierra Wireless
	Option 1
	

	Apple
	Op 1
	

	Sequans
	Option 2
	Prefer the human readability of option 2 over the slight bit saving of option 1, but fine to go with majority

	Spreadtrum
	Option 1
	

	CATT
	Option 1
	


One issue on the presence of intraFreqReselectionRedCap for RedCap cell is discussed in below contributions.
R2-2200797: Proposal 8
Revert the agreement “If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.”
R2-2200861: Proposal 1: Both RedCap-specific cellbarred and RedCap specific IFRI should be taken into consideration for a UE to decide whether RedCap is supported or not in the cell, for example, if one of the two IEs is absent means RedCap is not supported.
This is somehow depends on the ASN.1 design above for cellBarredRedCap1Rx/2RX (i.e. whether somehow the presence cellBarredRedCap1Rx/2Rx can aleady indicate the supporting of RedCap ).

Question 9: Do you agree that the cell supporting RedCap should always present the intraFreqReselectionRedCap in SIB1? (i.e. the previous agreement is still valid)
	Companies
	Yes or No?
	Comments

	Samsung
	Yes
	-

	BT
	Yes
	The agreement “If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.” was reached in August and should be kept. As we have expressed many times, RedCap cells only is not part of the WI so there is no need at all to reopen this discussion.

	Nokia
	Yes
	

	MediaTek
	Yes
	

	ZTE
	Yes
	

	Apple
	Yes
	

	Sequans
	Yes
	See no good reason to revert the agreement

	Spreadtrum
	Yes
	

	CATT
	See comments
	Please refer to our description in Question 4. we are ok on keeping the previous agreement valid, but we are also think that, if the Redcap UE can identify the Redcap UE supporting cell by other indication, e.g. the cell bar information in Question 8, the cell supporting Redcap UE need not always present Redcap UE specific IFRI in SIB1. 

And just for clarification, whether the previous agreement has excluded the following case: a cell not supporting Redcap UE can also broadcast Redcap UE specific IFRI.


2.5. Cell (re)selection parameters
Another leftover is on the need of configuring some RedCap specific parameters/priority for cell (re)selection. The below question is to achive the high-level intention first.
Question 10: Do you agree to support the RedCap specific cell (re)selection parameter?
	Companies
	Yes or No?
	Comments

	Samsung
	Yes
	A RedCap UE with 1 Rx branch would require higher 'minimum required signal strength/quality level' (i.e. Qrxlevmin/Qqualmin from the cell selection criterion S). So, the network should provide a separate 'minimum required signal strength/quality level' for a RedCap UE especially with 1 RX branch.
We also support the different priority for cell reselection in SIB2&4: Since most companies in RAN2 assume that RedCap UE can connect to a gNB that supports RedCap UEs, so the legacy priority for cell reselection would not be applicable in certain deployment scenario (which is not a corner case, we think).

	BT
	Yes
	Agree with Samsung, especially for 1 Rx branch in higher FR1 bands.

	Nokia
	Yes
	For cell selection criterion S modified Qrxlevmin/Qqualmin is needed for 1 Rx branch RedCap UE. We think that there is no need to signal new S criterion, but 1 Rx branch RedCap UE can modify the S criteria by itself by using e.g. offset value.

For cell re-selection we think that legacy re-selection functionality is sufficient.

	MediaTek
	No
	This is unnecessary, as introduction of RedCap does not change the cell layout. The RedCap UE will compare the signal strengths of serving and neighbour cells to determine which cell to move to. If we add an offset to the S criteria of all cells, we change nothing in the resulting comparison of serving and neighbour cell strengths.

	ZTE
	Yes
	It is beneficial to allow network to configure different cell (re)selection thresholds for 1Rx RedCap UEs.

Based on various deployment, it is also useful to allow network/operator to configure different cell reselection priorities for RedCap UEs and non-RedCap UEs.

	Apple
	No
	Rather the thinking using Q11 below should be sufficient. 

	Sequans
	Yes
	Agree with Samsung

	Spreadtrum
	No
	It is not necessary. The cell selection/reselection for Redcap UE is performed based on the signal strength.

	CATT
	Yes
	


2.6. Neighbour cell supporting

We see many contributions proposing to introduce the SI indication on whether neighbor cells supports/allows RedCap access.
Question 11: Do you agree that system information should provide information on which cells/frequencies accept RedCap UE access (e.g. by considering whether supporting RedCap)?
	Companies
	Yes or No?
	Comments

	Samsung
	-
	It depends on the conclusion from Question 4: if RAN2 assumes homogeneous deployment per frequency, then different priority in Question 10 would be sufficient. Otherwise, 'allowed-cell-list' for RedCap UEs would be beneficial.

	BT
	Neutral
	

	Nokia
	Yes for frequencies
	Cell list will introduce too much overhead in terms of signaling and coordination between base stations/NW nodes.

	MediaTek
	Yes
	This information is useful to reduce unnecessary reselection attempts to neighbour cells that do not support RedCap (which would result in increased Idle mode power consumption). 

	ZTE
	Yes
	This can help RedCap UE to avoid unnecessary measurement and reselection attempts, which saves UE’s power. 
Regarding the support of RedCap indication, we think both per-freq and per-cell (or cell range) level are needed. But there is no need to indicate the “cell barred” information, because network does not expect to update the system information frequently just to change the barred information. 

	Apple
	Yes
	

	Sequans
	Yes 
	Agree with Nokia that for frequencies seems more feasible

	Spreadtrum
	Neutral
	Maybe some dedicated frequency priority can be configured for Redcap UE. No need to change SI.

	CATT
	Yes
	


2.7. UE capability for paging
This issue is discussed in below contributions:

R2-2200597, Proposal 9: Paging to RedCap UE should be only sent in cells allowing the target RedCap UE camping. To enable one gNB to determine whether a target UE is RedCap or not, UERadioPagingInformation is extended to include RedCap related radio capability (e.g. 1rx RedCap or 2rx RedCap).

R2-2200554, Proposal 8: The Rx branches capability should be included in the UERadioPagingInformation inter-node message.
Some motivations are cited below:
In NR, there exists UERadioPagingInformation inter-node message, which includes UE’s capability like supported NR frequency bands. If received, the NG-RAN node may use it to apply specific paging schemes, e.g., performs paging only on UE supported NR frequency bands. UE’s Rx capability can also be utilized for specific paging scheme. It is agreed that SIB1 indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. With cellBarredRedCap1Rx (or cellBarredRedCap2Rx) indicated in SIB1, RedCap UEs with 1 Rx branch (or 2 Rx branches) are not allowed to camp in the cell. Correspondingly, the gNB may not perform paging in the cell if paging messages for UEs with above Rx capability are received. Thus, as assistance information for specific paging scheme, the Rx branches of UE should be included in above UERadioPagingInformation message.

Observation 1: Based on the RX branches capability, gNB can only send paging message to the specific UEs (e.g. if the paging message is for 1RX UE but the cell bars all 1RX RedCap UEs, gNB can choose not to send paging message.).
Question 12: Do you agree the Rx branches capability should be included in the UERadioPagingInformation inter-node message?
	Companies
	Yes or No?
	Comments

	Samsung
	No
	We think that it is not an essential feature, but an optimization which might be useful in certain scenarios (as provided in the example above).

	BT
	Neutral
	

	Nokia
	No
	

	MediaTek
	Open to this
	We are open to introducing such information if NW vendors think that it adds value.

	ZTE
	No
	

	Apple
	Not essential
	Anyway the paging succeeds only when UE responds, and UE responds only in the cells where the UE is allowed to camp…

	Sequans
	Yes
	While not essential, reducing the paging load for power-sensitive RedCap UEs can be significant

	Spreadtrum
	No
	It is not essential.

	CATT
	No
	Agree with Samsung.


3. Conclusion and proposals

Based on the above summary, following proposals are given.
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