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1 Introduction

This paper aims at capturing the summary of email discussion. 

· [AT116-e][110][RedCap] Identification and access restriction (Huawei)

Initial scope: Continue the discussion on remaining aspects of RedCap identification (msg1/msg3/msgA) and access restriction (cell barring/UAC), e.g. based on the proposals in R2-2109577
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): Friday 2021-11-05 0900 UTC
Initial deadline (for rapporteur's summary in R2-2111344): Friday 2021-11-05 1200 UTC
Proposals marked "for agreement" in R2-2111344  not challenged until Monday 2021-11-08 1000 UTC will be declared as agreed via email by the session chair (for the rest the discussion will further continue offline until the CB session in Week2).
Contact Table
	Companies
	Name
	Email

	OPPO
	Haitao Li
	lihaitao@oppo.com

	Lenovo
	Hyung-Nam Choi
	hchoi5@lenovo.com

	NEC
	Hisashi Futaki
	hisashi.futaki@ nec.com

	Nokia
	Samuli Turtinen
	samuli.turtinen@nokia.com

	Sequans
	Noam Cayron
	noam.cayron@sequans.com

	Apple
	Naveen Palle
	naveen.palle@apple.com

	MediaTek
	Pradeep Jose
	pradeep[dot]jose[at]mediatek[dot]com

	Sierra Wireless
	Serkan Dost
	sdost@sierrawireless.com

	Futurewei
	Yunsong Yang
	yyang1@futurewei.com

	Ericsson
	Tuomas Tirronen
	tuomas.tirronen@ericsson.com

	Qualcomm
	Linhai He
	linhaihe@qti.qualcomm.com

	Intel
	Yi Guo
	Yi.guo@intel.com

	Spreadtrum
	Lifeng Han
	Lifeng.Han@unisoc.com

	Sharp
	LIU Lei
	lei.liu@cn.sharp-world.com

	Samsung
	Seungbeom Jeong
	s90.jeong@samsung.com

	vivo
	Chenli
	chenli5g@vivo.com

	DENSO
	Hideaki Takahashi
	hideaki.takahashi.j6e@jp.denso.com

	Huawei, HiSilicon
	Yulong Shi
	Shiyulong5@huawei.com

	BT
	Salva Diaz
	salva.diazsendra@bt.com

	ZTE
	LiuJing
	liu.jing30@zte.com.cn

	CATT
	Xiangdong zhang
	zhangxiangdong@catt.cn

	Xiaomi
	Yanhua li
	Liyanhua1@xiaomi.com


2. Discussion

2.1. Msg1 early identification 

The proposal is to discuss when the RedCap UE should use Msg1 early identification in MAC layer perspective, if the Msg1 early identification is configured by NW. The motivation is that MAC does not need to differentiate the RRC message to be transmitted, and use Msg1 early identification as long as the RA procedure is CBRA. This is because any CBRA requires the NW to identify the UE type when scheduling RAR.
Proposal 1: In MAC perspective, RedCap UE use Msg1 early identification whenever transmitting preamble for CBRA, as long as the Msg1 early identification is configured by NW.

Question 1: Do you agree on the above proposal 1?
	Companies
	Yes or No?
	Comments

	OPPO
	Yes
	

	Fujitsu
	Yes
	

	Lenovo
	Yes
	

	NEC
	Yes
	This should be under network control, so UE shall do this when configured by NW.

	Nokia
	Depends
	We think the RedCap UE could also use the common RACH even though Msg1 identification is also configured, e.g., in case 2RX RedCap UE is in good coverage. This way the RedCap specific PRACH would not be congested that easily.

	Sequans
	Yes
	This should be at least the baseline. It may not be so simple to define a rule as suggested by Nokia, but we are OK to consider it if time allows.

	MediaTek
	Yes
	

	Sierra Wireless
	With minor updates
	We agree with Nokia. For some RedCap UEs, on some networks, Msg1 early identification may not be needed whereas for other RedCap UEs it might be so the configuration may not globally apply to all Redcap UEs. Reducing the number of UEs using the RedCap PRACH resources would reduce the resources dedicated for RedCap only and improve spectral efficiency and providing MNOs with more control. With the following minor change this can be acceptable:
In MAC perspective, a RedCap UE uses Msg1 early identification whenever transmitting preamble for CBRA, as long as the Msg1 early identification is configured for the RedCap UE by NW.



	Futurewei
	-
	From NW’s PoV, the NW may wish the RedCap UEs to use the dedicated ROs/preambles that the NW has configured, because the NW may apply extra coverage boosting in the DL/UL scheduling for the subsequent Msg2/Msg3/Msg4 when responding to such Msg1s, comparing to those Msg1s that use the regular ROs/preambles. 

From UE’s PoV, for RedCap UEs with 1 Rx antenna or poor RSRP measurement, they will risk their Msg1 being a failure if they don’t use the dedicated ROs/preambles that the NW configures. On the other hand, for RedCap UEs with 2 Rx antennas or good RSRP measurement, they may not care so much. For these later UEs, if the initial PRACH fails to solicit any response from the NW, should the UE be allowed to use the regular ROs/preambles for the retry, for suspicion that there has been a collision or congestion condition going on in the dedicated RACH resources?

	Ericsson
	Yes
	This should be at least the baseline. 

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Spreadtrum
	Yes
	If the network configure the dedicated PRACH resource for Msg1 early indication, the UE should use it for CBRA RACH procedure.

	Sharp
	Yes
	

	Samsung
	Yes
	No strong view but the proposal can be reworded (merely for the readability) e.g. 'A RedCap UE always uses dedicated RACH resources for RedCap UEs, if configured.'

	vivo
	Yse 
	The RedCap UE will apply Msg1 early identification if the Msg1 early identification is configured by NW.

	DENSO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	

	Xiaomi
	Yes
	


Summary:
Clear majority is fine with the proposal.

Nokia think RedCap UE can choose not to use Msg1 early identification even configured by NW. Rapporteur understanding this may not work: If NW configures Msg1 early identification, it will assume all RedCap UE should identify itself in Msg1. Otherwise, the RedCap UE, as proposed by Nokia, pretending to be legacy UE, gNB may schedule Msg2 in larger bandwidth supported by RedCap UE. This will cause RACH failure.

Futurewei’s question should be discussed by RAN1. Rapporteur understand RedCap UE should not fall back to legacy Msg1, if dedicated Msg1 fails.

Rapporteur make the update using the wording from Sierra Wireless, but see no difference.
Proposal 1’:[Easy] In MAC perspective, a RedCap UE uses Msg1 early identification whenever transmitting preamble for CBRA, as long as the Msg1 early identification is configured for RedCap by NW.

Agreement

Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource

· PRACH preamble partitioning

This proposal is just to confirm the RAN1 agreement, which then can be further considered by the RACH partitioning session.
Proposal 2: For Msg1 early identification, RAN2 confirm both dedicated ROs and dedicated PRACH preamble should be supported. 
Question 2: Do you agree on the above proposal 2?
	Companies
	Yes or No?
	Comments

	OPPO
	Yes
	

	Fujitsu
	Yes
	

	Lenovo
	Yes
	

	NEC
	Yes
	RAN2 can follow RAN1 agreements.

	Nokia
	Yes
	

	Sequans
	Yes
	

	Apple
	Ok
	

	MediaTek
	
	This should be left to the RACH partitioning session

	Sierra Wireless
	Yes
	

	Futurewei
	Yes
	

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	Intel
	Yes
	But should not this be discussed in common RACH discussion in section 8.18
RACH indication and partitioning?

	Spreadtrum
	Yes
	

	Sharp
	Yes
	

	Samsung
	Yes but
	Technically both are feasible, but I am not sure it would be good to have such flexibility. Perhaps to have separate PRACH resource would be sufficient?

	vivo
	Yes
	RAN1 has agreed dedicated ROs and dedicated PRACH preamble can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported). Hence both methods for Msg1 early identification can be supported, and in our view using one of the two methods is enough for Msg1 based early identification.

	DENSO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	BT
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	

	Xiaomi
	Yes
	


Summary:
No clear objection. Rapporteur will assume this agreeable, which will be considered further by the RACH partitioning session.

Proposal 2:[Easy] For Msg1 early identification, RAN2 confirm both dedicated ROs and dedicated PRACH preamble should be supported. 
A straightforward method is to use the dedicate RACH configuration for Msg1 early identification to implicitly indicate whether the early indication in Msg1 is configured. When the dedicate RACH configuration for Msg1 early identification is present, it means the Msg1 early identification is enabled; otherwise, it means the Msg1 early identification is disabled.
Proposal 3: Msg1 early identification is enabled/disabled implicitly by the presence of dedicate RACH configuration for Msg1 early identification.
Question 3: Do you agree on the above proposal 3?
	Companies
	Yes or No?
	Comments

	OPPO
	Yes
	

	Fujitsu
	Yes
	

	Lenovo
	Yes but
	If Redcap is the only R17 feature for which separate RACH resources need to be configured in the cell, then proposal is fine with us. Otherwise, we may need to come back on this issue depending on outcome of the common R17 PRACH partitioning session.

	NEC
	Yes
	

	Nokia
	Yes
	

	Sequans
	Yes
	Assuming the different configuration for different features are well defined

	Apple
	Yes
	But further revising might be needed (based on outcome of unified RACH)

	MediaTek
	
	This will need to be decided as part of the RACH partitioning session

	Sierra Wireless
	No
	Agree with Lenovo that PRACH partitioning session may affect this proposal.

Also as mentioned in Q1 , Msg 1 early indication may not apply to all Redcap UEs so this is acceptable only when Msg1 applies to all Redcap UEs. This can be clarified with the following proposed text change:

Msg1 early identification is enabled/disabled implicitly by the presence of dedicate RACH configuration for Msg1 early identification when Msg1 early indication applies to all Redcap UEs.

	Futurewei
	Yes
	

	Ericsson
	Yes
	This is stage-3 detail which can be sorted out when implementing the CR but in general OK, there should not be need to have a separate indication beyond the configuration. 

However, this relates also to the other discussion on RACH fragmentation and indication of features. 

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Spreadtrum
	Yes
	The implicit way can be used for enable/disable Msg1 early indication and explicit indication is not needed.

	Sharp
	Yes
	

	Samsung
	Yes
	

	vivo
	Yes
	This is the most straightforward approach. We could agree it as the baseline at least. 

	DENSO
	Yes
	Separate indication is not needed.

	Huawei, HiSilicon
	Yes
	

	BT
	yes
	

	ZTE
	Yes
	

	CATT
	Yes
	

	Xiaomi
	Yes
	


Summary:

Clear majority is fine with the proposal.

For Lenovo comments, rapporteur understand the proposal is only for RedCap case. It is clarified by the update.
Proposal 3’: [Easy] For RedCap, Msg1 early identification is enabled/disabled implicitly by the presence of dedicate RACH configuration for Msg1 early identification.
2.2. Msg3 early identification

The proposal is to discuss whether we need the Msg3 early identification for the RRC resume case, where two LCIDs are needed, i.e. for CCCH and CCCH1. 

While for CCCH1, it is only used for RRCResumeRequest1, normally, when the gNB recieves the RRCResumeRequest1, it can fetch the UE capability from the stored UE context and recognize the UE is RedCap UE. But in some cases, the RRC resume procedure may fail and fallback to RRC connection establishment procedure, the target gNB is not able to know/fetch the UE context by its Msg3, and can not identify it is RedCap UE. 
Proposal 4: Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification.
Question 4: Do you agree on the above proposal 4?
	Companies
	Yes or No?
	Comments

	OPPO
	No
	If fallback to RRC connection establishment procedure, Msg3 will use the eLCID for CCCH, by then NW will identify the RedCap UE.

	Fujitsu
	No
	

	Lenovo
	Yes
	We understood the question is about the resume case.

	NEC
	Yes
	This seems straightforward

	Nokia
	Yes
	eLCID cannot be used as we cannot increase the Msg3 size, hence, this is the only option.

	Sequans
	Yes
	Agree with Nokia

	MediaTek
	Yes
	

	Sierra Wireless
	Yes
	

	Futurewei
	Yes
	

	Ericsson
	Yes, but 
	We assume the new CCCH LCID would be used for the RRCSetupRequest as well?

	Qualcomm
	Yes
	

	Intel
	Yes
	We see the need to support CCCH1 for resume. 

	Spreadtrum
	Yes
	

	Sharp
	Yes
	

	Samsung
	No
	Currently CCCH of size 64 bits is used only for RRCResumeRequest1 which uses full size of resumeIdentity and is used from RRC_INACTIVE. Furthermore, a UE does not have to include early indication when it transits from RRC_INACTIVE to RRC_CONNECTED, as network always retrieves UE's capability from the last serving gNB during RRC resume procedure. Therefore, RAN2 does not have to introduce a dedicated LCID for CCCH of size 64 bits.

	vivo
	Yes 
	If fallback to RRC connection establishment, the RRC resume request message may also be used for Msg3 early identification. Since RRCResumeRequest1 use CCCH1, 2 reserved LCIDs are required for CCCH and CCCH1 cases.

	DENSO
	No
	Agree with Samsung and OPPO. A new LCID is enough for CCCH.

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	CATT
	No
	The left reserved LCID resources is not so abundant now, we don’t suggest to occupy two reserved LCID values for only Redcap topic. A separate MAC subheader can be used to carry the LCID for Msg3 early identification.

	Xiaomi
	Yes
	The new CCCH1 for resume. If NW cannot acquire UE’ context, it still need early indication in CCCH1.


Summary:

Clear majority support the proposal.

OPPO/Fujistu/Samsung/DENSO/CATT have different view. For OPPO’s comment, rapporteur understand the fall back case will not transmit Msg3 again.
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Rapporteur assume the answer to Ericsson’s question is Yes, which will be the same new LCID for other Msg3.

Proposal 4: [Easy] Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification.
The proposal is to discuss whether RedCap UE should always use Msg3 early identification, or only in some cases. The motivation is that it comes for free since we anyway has to define the dedicated LCID for RedCap. There is no difference form UE complexity to use either legacy LCID or the dedicated LCID. Since NW may disable the Msg1 early identification, UE has to support the Msg3 early identification in that case. So, there should be no reason make it as optional capability.
Proposal 5: In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, whenever the Msg3 includes the CCCH data.
Question 5: Do you agree on the above proposal 5?
	Companies
	Yes or No?
	Comments

	OPPO
	Yes
	

	Fujitsu
	Yes
	

	Lenovo
	Yes
	

	NEC
	Yes
	

	Nokia
	Yes
	

	Sequans
	Yes
	

	Apple
	No
	This is not the agreement.

	MediaTek
	No
	Similar to Q1, the RedCap UE should only use the dedicated LCID if the NW configures the UE with msg3 early identification. 

	Sierra Wireless
	Yes
	Msg3 early identification comes for free (as indicated above) so it should always be used by RedCap UEs. This would reduce the need for dedicated PRACH resources for RedCap UEs.

	Futurewei
	-
	If P5 is agreed:

from UE’s PoV, it is simpler;

from NW’s PoV, even if the gNB has enabled Msg1 early identification, the gNB is still required to understand the new LCID in order to route the message correctly, which probably is no big deal for NW implementations. 

On the other hand, some contributions to RAN2 #116-e propose that the NW can enable/disable Msg3 early identification. If RAN2 adopt such NW controlled approach, the RedCap UE cannot use Msg3 early identification if the NW has disabled it.

Maybe we should first decide whether the NW can enable/disable Msg3 early identification or not.

	Ericsson
	Yes
	We think the UE should always use the LCID to indicate it is a RedCap UE. We don’t see any drawbacks in this, and this would also simplify the testing (cf. the concern brought up in some contributions).

	Qualcomm
	Yes
	

	Intel
	No
	Based on agreements, the UE shall only use MSG3 based early identification if MSG1 is disabled. 

	Spreadtrum
	Yes
	We think early indication function is used for the network to have differential handling for RedCap and non-RedCap UE during initial access. If the UE does not support it or use it while the network wants to, this purpose will not be achieved.

Also the network can enable/disable Msg3 early identification by an explicit indication in SIB.

	Sharp
	Yes
	

	Samsung
	Yes
	

	vivo
	No
	Firstly, if the dedicated LCIDs are introduced, then using the dedicated LCIDs bring no extra overheads, the RedCap UE can use the dedicated LCID for early identification. 

If network doesn’t configure Msg.1 based early identification, then the dedicated LCID for Msg.3 based early identification could be used. Otherwise, Msg.3 based early identification isn’t necessary, maybe the dedicated LCID could be used to bring additional information. 

Besides, from UE point of view, there is no need to support or implement two duplicated functionalities. In this way, it is not fair for UE to support both msg.1 and msg.3 based early identification mandatorily. 

	DENSO
	Yes
	There is no issue to include the LCID for RedCap anytime in Msg.3.

	Huawei, HiSilicon
	Yes
	

	BT
	
	I wonder to know if it will be possible to introduce an additional point for discussion that have been bring to this meeting by two different companies, BT and CMCC in R2-2110659 and R2-2110535 respectively.  
Proposal to discuss: Msg3 identification can be configured to be enabled or disabled by the network



	ZTE
	Yes
	

	CATT
	No
	For the case of Msg3-based on-demand SI, it is not necessary to use dedicated LCID, even the Msg3 includes CCCH data of rrcSystemInfoReqeust singling, for we have not defined redcap-specific SIB. 

On the other hand, we have not achieved any agreement on the detail of LCID based Msg3 early identification. 
And we also agree with the proposal of BT, we actually have not had an agreement on whether the early identification can be disabled, entirely. 

	Xiaomi
	No
	On the condition that the NW configures the UE with msg3 early identification.


Summary:

Yes: 15
No: 6?
MTK/ Futurewei/BT/ CATT, Xiaomi: Msg3 early identification should be controlled by NW;

Intel/vivo: UE use Msg3 early identification, only if Msg1 early identification is disabled.
Proposal 5: [To discuss] In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification:

Option 1: whenever the Msg3 includes the CCCH data [15];

Option 2: whenever the Msg3 includes the CCCH data and Msg1 early identification is not configured [2];

Option 3: whenever the Msg3 includes the CCCH data and Msg3 early identification is enabled by NW [4].

2.3. MsgA early identification

For MsgA early identification, it is assumed the only MAC PDU part is RAN2 scope. So, below is proposed.
Proposal 6: At least the dedicated LCID (i.e. the Msg3 early identification solution) can be supported for MsgA early identification. It is up to RAN1 on the need of dedicated preamble and/or dedicated PUSCH resource configuration.
Question 6: Do you agree on the above proposal 6?
	Companies
	Yes or No?
	Comments

	OPPO
	Yes
	

	Fujitsu
	Yes
	

	Lenovo
	Yes
	

	NEC
	Yes
	

	Nokia
	Yes
	

	Sequans
	Yes
	

	Apple
	Yes
	

	MediaTek
	Yes
	

	Sierra Wireless
	Yes
	

	Futurewei
	Yes
	If RAN2 decide that the NW can enable/disable Msg3 early identification in 4-step RACH, the NW should also be able to exercise the same control for the dedicated LCID based MsgA early identification.

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Spreadtrum
	Yes
	We think it is better to follow the agreement on 4-step RACH early indication, considering UE may fall back to 4-step RACH. Then in RAN2 we can at least support the dedicated LCID for MsgA early identification.

	Sharp
	Yes
	

	Samsung
	Yes
	The wording can be similar to P5 above: 'In MAC perspective, RedCap UE uses the dedicated LCID for MsgA early identification, whenever the MsgA includes the CCCH data.'

	vivo
	Yes 
	

	DENSO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	BT
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	

	Xiaomi
	Yes
	


Summary:

All companies support the proposal.

Proposal 6: [Easy] At least the dedicated LCID (i.e. the Msg3 early identification solution) can be supported for MsgA early identification. It is up to RAN1 on the need of dedicated preamble and/or dedicated PUSCH resource configuration.
2.4. Cell barring and RedCap supporting

This is one leftover from the running CR of 38.3331, i.e. whether the RedCap specific cell barring is optional IE or mandatory IE for gNB supporting RedCap.  
Option 1: mandatory IEs with value {barred, notBarred} (if gNB supports RedCap);

Option 2: optional IEs with value {barred};

Option 3: optional IEs with value {notBarred};
Proposal 7: Introduce two mandatory IEs in SIB1 with {barred, notBarred} values for 1RX and 2RX RedCap UE respectively.
Question 7: Do you agree on the above proposal 7? (You may also give your preferred option)
	Companies
	Yes or No?
	Comments

	OPPO
	Yes, but
	In ASN.1, those two IEs have to be optional, right? Because some gNBs may not support RedCap and do not need to broadcast them.

	Fujitsu
	Yes
	These two IEs are mandatory for RedCap UEs, but is optional present in ASN.1. 

	Lenovo
	Yes
	From ASN.1 encoding point of view Option 2 and 3 require 2 extra bits (“optionality bits).

	NEC
	No
	RAN2 agreed to make RedCap specific IFRI in SIB1 is mandatory and if it is absent, the RedCap UE considers the cell does not support RedCap. So, there is already a way to inform RedCap UE is NOT barred. What we need further is to indicate RedCap UE is barred.

Then, we think firstly RAN2 should clarify whether we should support the case where only 2 Rx RedCap is barred? We do not think this is valid or useful case. The main reason why 1 Rx is to be barred is those RedCap UEs may need special treatment (e.g. larger repetition, lower data rate), but there seems to be no reason to bar only 2 Rx RedCap UEs.

Therefore, we think two optional IEs with value {barred} and {barred-1Rx} should be sufficient. The former is applied for both 2 Rx and 1 Rx RedCap UEs. 

If this is not agreeable, then the alternative option may be to have two optional IEs with value {barred-2Rx} and {barred-1Rx}, i.e. Option 2

	Nokia
	No
	They need to be OPTIONAL for ASN.1

	Sequans
	No
	These must be optional for cells not supporting RedCap, so there is no benefit in mandating RedCap-supporting cells to always set them

	Apple
	Yes
	SIB-IFRI can provide the support of RedCap by the cell, then for the cells that support RedCap, the gNB should provide bar/not-barred for each of the 1Rx/2Rx.  In ASN.1, we can signal such that the entire sequency (1Rx/2Rx) can be absent for gNBs not supporting RedCap, but for gNBs supporting RedCap, the barring(or not) should be there…  like in MIB.

 

	MediaTek
	No
	These surely must be Optional from ASN.1 perspective, for non-RedCap cells. 

	Sierra Wireless
	Yes but depends on Q8
	The Proposal of “Option 1” is agreeable as long as no IE means Redcap UE is barred.

	Futurewei
	Yes
	If barring 1Rx/2Rx UEs is based on cell loading, having the IEs disappeared and re-appeared in SIB1 from time to time may be awkward. It may be simpler to keep the format the same but allow the values to be switched. 

	Ericsson
	No
	The IEs cannot be mandatory but optional as brought up in the comments above.

Furthermore, we don’t see use case for allowing 1 Rx but no 2 Rx RedCap UEs in a cell. Thus, we shouldn’t need more than one barring bit for 1 Rx UE: This can be simply cellBarredRedCap1Rx with value ENUMERATED{true}, which is optional. RedCap UE with 2 Rx chains can simply follow the presence of RedCap-specific IFRI in SIB1. If it is not present, no RedCap UEs are allowed in the cell (for time being). 

	Qualcomm
	Yes
	As long as a cell supports RedCap, the IE {barred, notBarred} shall present. Otherwise, RedCap UEs can’t determine whether the cell supports RedCap or not.

	Intel
	No
	It should be optional IEs. option 2 should be sufficient. 

	Spreadtrum
	Yes,but
	If the network supports Redcap, it shall indicate its status for Redcap access through the IE. But in ASN.1 it should be OPTIONAL.

	Sharp
	No
	They are optional.

	Samsung
	
	We think option 2 is sufficient. Absence of this IE if cell supports redcap (i.e. IFRI bit present) means not barred.

	vivo
	Yes, but
	We think these two IEs should be optional. When gNB supports RedCap UE, two IEs must be included in SIB1.

	DENSO
	No
	As already commented, the field cannot be mandatory present from the ASN.1 viewpoint, since the NCE can be used for the other features which do not require the RedCap specific field. Option 2 is a proper choice from our point of view.

	BT
	No
	They should be mandatory supported by RedCap UEs but they should be optional from a ASN.1 point of view to cover non-RedCap cells.

It is our proposal to have Msg3 enable/disable in the same way it is agreed for Msg1. That fact will reinforce the need to be this optional.

	ZTE
	No
	From ASN.1 point of view, we cannot add mandatory fields in SIB1.
We prefer to have two fields to control 1Rx and 2Rx UEs separately, but the fields should be optional, and option 2 is preferred.  

	CATT
	No
	Option 2 may be ok. For Option 2, the absent of the IEs mean notBarred implicitly.

	Xiaomi
	NO
	Only for gNB supporting RedCap, these two IEs are mandatory.


Summary:
Option 1: mandatory IEs with value {barred, notBarred} (conditional mandatory if gNB supports RedCap);
· 10 companies: OPPO, Fujitsu, Lenovo, Apple, Sierra Wireless, Futurewei, QC, vivo, Huawei, Xiaomi
Option 2: optional IEs with value {barred};
· 6 companies: NEC, Intel, Samsung, DENSO, ZTE, CATT
Option 3: optional IEs with value {notBarred};
For OPPO, Nokia, Sequans, MTK, vivo comments: Even in option 1, this is optional, for gNB not supporting RedCap case. Option1 means the IE is mandatory for gNB supporting RedCap.

Ericsson propose new option: “This can be simply cellBarredRedCap1Rx with value ENUMERATED{true}, which is optional. RedCap UE with 2 Rx chains can simply follow the presence of RedCap-specific IFRI in SIB1. If it is not present, no RedCap UEs are allowed in the cell (for time being).”

Even though option 1 has clear majority view. It is clear that the new IE will be absent anyway for legacy cell. So, it is good only to discuss the case for gNB supporing RedCap UE. Then the discussion point focus on whether we use one value or two values. Rapporteur propose RAN2 to discuss.

Proposal 7: [To discuss] For the gNB supporting RedCap UE case, introduce below for 1RX and 2RX RedCap UE respectively, 

Option 1: two mandatory IEs in SIB1 with {barred, notBarred} [9]

Option 2: two optional IEs in SIB1 with {barred}[4]
In any case above, the RedCap specific cell barring IEs will be absent in legacy gNB. This proposal is to discuss how to handle this the absence from RedCap UE side.

Proposal 8: RAN2 to discuss whether RedCap UE uses the absence of RedCap specific cellBarred or RedCap specific IFRI, to consider the gNB as not supporting RedCap.

Option 1: consider the gNB as not supporting RedCap

Option 2: consider the gNB as allowed to camp, and differentiate whether gNB supporting RedCap by the presence of RedCap specific IFRI.
Question 8: Which option do you prefer for RedCap UE, in case the RedCap specific cell barring IE(s) is absent?
	Companies
	Option?
	Comments

	OPPO
	Option 1
	

	Fujitsu
	Option 1
	

	Lenovo
	
	We wonder about this question. We thought RAN2 already agreed in RAN2#115-e that the Redcap specific IFRI is used to indicate whether a gNB supports or does not support Redcap, see below.

“If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.”

	NEC
	
	This Q8 is valid only when RedCap specific cell barring IEs is mandatory in Q7. As commented to Q7, there is no need to have two similar functions, i.e. mandatory RedCap specific IFRI in SIB1 is sufficient.

	Nokia
	
	UE can determine only on cell basis, not gNB basis.

	Sequans
	
	Agree with NEC

	Apple
	Not sure how to choose here, but:
	SIB1-IFRI – absence (gNB does not support RedCap, and so does not transmit RedCap specific IEs in SIB1 (including the redCap specific cellBarred).

SIB1-IFRI – present, then UE looks at mandatory fields 1RX/2RX for their respective barring info.

	MediaTek
	
	Agree with NEC

	Sierra Wireless
	Option 1
	If the IEs are not present, then the UE can interpret that the gNB does not support RedCap and thus barred.

	Futurewei
	Option 1 
	In addition, the RedCap UE should further consider that the cell status “barred” is indicated, at least as long as the UE continues to operate as a RedCap UE (i.e., FFS if the UE falls back to legacy operation). 

We suggest that the cell status “barred” is indicated, not that the cell status is treated as if “barred” like in the case of being unable to acquire SIB1, because knowing that the cell doesn’t support RedCap, the RedCap UE should not come back to the same cell very soon, e.g., coming back to the same cell after merely 300 seconds may not be long enough.

	Ericsson
	
	We have earlier agreement on this, as brough up by Lenovo. We don’t think a new agreement is needed (see also our reply to Q7).

	Qualcomm
	Option 1
	

	Intel
	
	From UE side, what’s difference between “network does not support RedCap” and “network does not allow the camp”?

The UE should treat both cases as “not allowed to camp”.  

Or is this question dedicated for question 9?

	Spreadtrum
	Option 1
	

	Sharp
	
	Agree with NEC

	Samsung
	
	Agree with NEC

	vivo
	
	We think in the case that RedCap UE can’t find a suitable cell which support RedCap, it should be allowed for RedCap UE to camp cells not supporting RedCap to receive the ETWS/CMAS notifications and ETWS and CMAS SIBs.

	DENSO
	
	Agree with NEC and Lenovo. It has already been ironed out.

	BT
	Option 1
	This was already agreed in RAN2#115-e. No need to reopen the discussion.

	ZTE
	
	Agree with NEC and Lenovo.

	CATT
	
	Agree with Lenovo and NEC.

	Xiaomi
	Option1
	Yes, we only agreed RedCap-specific IFRI case. But for RedCap-specific Cellbar, we can treat the same way.


Summary：
This question is pending on P7, we can discuss this later.

In case that the RedCap specific IFRI/cellBarred is absent, the UE considers that the cell does not support RedCap and cannot camp on this cell. It is, however, not clear how the UE performs intra-frequency reselection in this case since there is no RedCap specific IFRI to follow.
So, in case the cell is barred due to not supporting RedCap, how to consider the intra-frequency cell reselection for RedCap UE:

Option 1: consider IFRI as “allowed”;

Option 2: follow the legacy IFRI in MIB; 
Proposal 9: Intra-frequency cell reselection is considered as “allowed” by RedCap UEs, in case the cell is barred due to not supporting RedCap.
Question 9: Do you agree on the above proposal 9? (You may also give your preferred option)
	Companies
	Yes or No?
	Comments

	OPPO
	Yes
	This is to reduce the missing opportunities for RedCap UEs to reselect to another intra-F RedCap-supporting cell.

	Fujitsu
	Option2
	We prefer that RedCap UEs should follow the legacy IFRI in MIB in case that the RedCap specific IFRI is absent. 

	Lenovo
	None
	We think Redcap UE shall ignore the IFRI bit setting from MIB. Why should a Redcap UE follow IFRI from a cell that does not support Redcap?

	NEC
	Yes
	Unfortunately, the legacy gNB does not take into account support of RedCap in neighbour cells by different gNBs. There might be the case where neighbour cell in the same frequency supports the RedCap.

	Nokia
	No
	Option 2 seems more accurate.

	Sequans
	Yes
	Mostly we don’t see a good reason to prevent in spec the UE from trying and leave it to implementation

	Apple
	Op2
	

	MediaTek
	Do not specify
	When a UE finds a cell that doesn’t support RedCap, further actions in Idle mode should be left to UE implementation

	Sierra Wireless
	Yes
	

	Futurewei
	It is a combination of both. Please see comments
	Given RedCap-only cell is not supported any more, we think that the IFRI for RedCap UE should be decided by two factors, namely the IFRI in MIB and the RedCap-specific IFRI in SIB1, just like the cell status for RedCap UE is decided by both the cellBarred in MIB and the corresponding RedCap-specific barring indication in SIB1.

More specifically, we think the cell status for RedCap UE should be decided as the “OR” of “barred” between the cellBarred in MIB and the corresponding RedCap-specific barring indication in SIB1, i.e., as long as one of them is ‘barred” or treated as if “barred”, the cell status for the RedCap UE is “barred”; otherwise, it is “notBarred”.

Similarly, the IFRI for RedCap UE should be decided as the “OR” of “notAllowed” between the IFRI in MIB and the RedCap-specific IFRI in SIB1, i.e., as long as one of them is “notAllowed”, the IFRI for the RedCap UE is “notAllowed”; otherwise, it is “allowed”. Note that missing SIB1 or missing IFRIRedCap in SIB1 should be treated by RedCap UEs as if “allowed”, just as missing MIB today. 

	Ericsson
	No
	We think option 2 is correct, i.e. in the case RedCap-specific IFRI is not present, the UE should follow the IFRI in MIB.

	Qualcomm
	Yes
	RedCap UEs should not read/use legacy IFRI. RedCap may have different access control policy from legacy.

	Intel
	No
	Normally the network will be upgraded simultaneously for the same frequency. We consider the UE can follow the legacy IFRI in MIB, i.e. option 2. 

	Spreadtrum
	Yes
	

	Sharp
	No
	Option 2

	Samsung
	Yes
	

	vivo
	Yes 
	It is not logical for RedCap UEs to follow legacy IFRI, as it may not valid for RedCap in real deployment. 

	DENSO
	No
	Support Option 2, since NW can still apply the same reselection policy as in the legacy.

	Huawei, HiSilicon
	Yes
	

	BT
	No
	Option 2 is preferable

	ZTE
	No
	In real deployment, it is most likely intra-frequency neighbor cells do not support RedCap either. For sake of UE power consumption, UE can consider IFRI as “not allowed”. 

And we don’t think it is proper to follow IFRI in MIB which is configured for non-RedCap UE.

	CATT
	
	Option 1 maybe. But this depends on the deployment strategy of the operator, that is, whether the operator wants to deploy two cells in the same area, one supports Recap UE, and one not supports. 

	Xiaomi
	-
	Option2 is not preferred. Maybe depends on operator’s requirement to allow reselection or not.


Summary:

Option 1: OPPO, NEC, Sequans, Sierra Wireless, Spreadtrum, Samsung, vivo, Huawei, CATT
Option 2: Fujitsu, Nokia, Apple, Ericsson, Intel, Sharp, DENSO, BT
Option 3: Not to define. Lenovo, MTK, 
Option 4: “not allowed”. ZTE
Rapporteur understand both options work. It is proposed to have a quick decision online.

Proposal 9: [To discuss] In case the cell is barred due to not supporting RedCap, intra-frequency cell reselection is considered by RedCap UE as:

Option 1: “allowed”; [9]

Option 2: follow the legacy IFRI in MIB; [8]

Option3: Not to specify (i.e. UE implementation) [2]
2.5. Cell selection

Considering there may be bad coverage of UL for RedCap UE, it is better to introduce the specific cell selection parameters for RedCap UEs to allow them to select a suitable cell.
Proposal 11: Support the RedCap specific cell selection parameters.
Question 10: Do you agree on the above proposal 11? (You may also want to discuss other RedCap specific parameters, please answer the question first and the indicate others if any.)
	Companies
	Yes or No?
	Comments

	OPPO
	No for this release
	We can consider this when we discuss low power class RedCap in Rel-18. There is no strong motivation in Rel-17.

	Fujitsu
	Yes
	We support to introduce the specific cell selection parameters for RedCap UEs with e.g. 1 RX. 

	Lenovo
	No
	If there are UL coverage issues in a cell then it affects all UEs (normal and Redcap UEs). NW will consider this by setting appropriate values of the cell selection parameters which are broadcast in the cell. We wonder why we need to treat Redcap UEs differently compared to normal UEs.

	NEC
	
	Maybe, but we think RAN2 should wait for the outcome of Coverage enhancement WI.

	Nokia
	No
	

	Sequans
	No
	We don’t currently see a strong reason for this. We are fine to not agree anything for now as well.

	MediaTek
	No
	We do not see a strong reason for this to be considered in Rel-17

	Sierra Wireless
	No
	

	Futurewei
	Yes
	

	Ericsson
	No
	Have similar thinking as OPPO that this might be more relevant e.g. if a lower power class is introduced in a later release.

	Qualcomm
	Yes
	Especially for RedCap UEs with 1Rx

	Intel
	Yes
	Rx specific threshold is needed for cell (re)selection considering that the coverage could be different for UEs with different Rx. 

	Spreadtrum
	No
	

	Sharp
	No
	

	Samsung
	No
	We agree with its necessity, but not sure RAN2 can discuss it in Rel-17.

	vivo
	Yes
	Besides, we also think the black list could be included in cell selection parameters for RedCap UEs. 

	DENSO
	Yes
	Single Rx UE specific parameters are necessary to compensate the coverage.

	Huawei, HiSilicon
	Yes
	

	BT
	No
	There is no need to consider RedCap in a different way than normal UEs. If RedCap devices have a different map of coverage, the cost to deploy RedCap in the network will increase due to all the extra validations required. 

	ZTE
	No
	For cell selection related thresholds, our answer is no. But we think RAN2 need to discuss whether separate reselection priorities can be configured for RedCap, may relate to the newly added P13 below.

	CATT
	Yes
	

	Xiaomi
	No
	There is CE that can be applied to Redcap and non-Redcap UEs.


Summary: 

There seems majority want to postpone this discussion. Note that we have touch this discussion several times in previous meeting with no conclusion.
Proposal 11: [Easy] RAN2 deprioritize/postpone the discussion on the RedCap specific cell (re)selection related parameters.
One late comment provided by Nokia via email 

“In the previous meeting neighboring cell acceptance of RedCap UE access in system information was discussed in the e-mail discussion, but it was never discussed online. We propose to continue the discussion in this meeting. Maybe the whole discussion can be just referred in this e-mail discussion and it can be then discussed online? Or alternatively new discussion point can be added?
Proposal 11 [To discuss] Whether information on neighboring cell acceptance of RedCap UE access is provided in system information. 

[Rapporteur]: P11 was not discussed online so far.”

Rapporteur would like to refer to the last meeting offline summary R2-2108892 to give one low priority proposal for online discussion.

Proposal 13: Discuss whether system information should provide information on which cells accept RedCap UE access, and if, what this information should include (e¸g. support, barring?) and in which form (e.g. NCell, allow-list, exclude-list)

2.6. UAC

SA1 [2] has concluded that no new UAC Access Category or Access Identity is required, since current UAC can apply also to RedCap UEs, and UAC Access Categories and Access Identities are not intended to differentiate UEs based on device radio capabilities. 

In order to provide flexible and separate control for RedCap UEs, as the network may want to control RedCap UEs separately from non-RedCap UEs, it is better to broadcast a specific set of UAC parameters for RedCap UEs, which is similar to NB-IoT and eMTC. However, it will increase signalling overheads if a complete set of UAC parameters (i.e. UAC-BarringInfoSet which contains uac-BarringFactor, uac-BarringTime and uac-BarringForAccessIdentity) specific to Redcap UEs is broadcast. Therefore, how to design the RedCap specific UAC parameters needs to be further considered in order to reduce the signalling overhead and enable a flexible configuration. For example, based on the CT1 LS [3] discussed in RAN2#115-e meeting, there is a solution provided by CT1 that an offset value can be introduced to the unified access control barring information. By this way, a specific UAC parameters can be provided for RedCap UEs with only limited signalling overhead.

Proposal 12: Support the RedCap specific UAC parameters, with consideration of signalling overhead reduction. 
Question 11: Do you agree on the above proposal 12?  
	Companies
	Yes or No?
	Comments

	OPPO
	No
	Given that SA1’s LS indicates no requirement for separate UAC control for RedCap UEs, we should not introduce this in Rel-17.

	Fujitsu
	No
	

	Lenovo
	No
	Acc. to SA1 response a Redcap UE applies the existing UAC framework. Therefore, we see no need to apply UAC parameters specific for Redcap UEs.
Furthermore, the concerned CT1 LS is about the MINT feature where disaster roaming UE applies a new Access Identity 3 for access attempts in a cell that offers disaster roaming service. For such UEs either a specific uac-BarringFactor or uac-BarringFactorOffset will be configured (which option to apply has not been decided yet in RAN2). Therefore, the use case is completely different from Redcap and cannot be applied for Redcap UEs.

	NEC
	No
	There are already many ways to differentiate RedCap UEs from legacy or non-RedCap UEs, e.g. separate ROs or preambles (for Msg1 early identification) and specific LCIDs (for Msg3 early identification). The latter is actually intended to reject the access only from RedCap UEs. 

On top of these, we do not see strong motivation to introduce something more which cause SIB1 overhead.

	Nokia
	No
	

	Sequans
	No
	

	Apple
	No
	

	MediaTek
	No
	

	Sierra Wireless
	No
	

	Futurewei
	Yes
	But we also need CT1’s inputs.

	Ericsson
	No
	

	Qualcomm
	No
	We should respect SA1’s decision.

	Intel
	No
	SA1 did not identify the requirement on separate UAC. Do not see the reason why RAN2 needs to discuss this. 

	Spreadtrum
	No
	

	Sharp
	No
	

	Samsung
	No
	Prefer to accept SA1's view.

	vivo
	Yes
	To provide same quality of service, RedCap UE will require more radio resource than non-RedCap due to RedCap UE’s low capability. Hence, it’s natural for the operator to reject more access attempt from RedCap than that from non-RedCap, in order to serve more UEs when congestion occurs. 

Without RedCap specific UAC parameters, the operator can either bar the RedCap UE via SIB1 or reject an access request from RedCap after UAC is performed, e.g. during RRC connection setup procedure. In our understanding, the former is overkilled, while the latter leads to radio resource waste comparing to block UE via UAC. Hence, RedCap specific UAC parameters bring benefit when radio resource is exhausted. 
Our understanding on the intention for CT1 LS is “UAC Access Categories and Access Identities are not intended to differentiate UEs based on device radio capabilities”, while from the access control perspective the traffic (voice, data) from a RedCap UE would not be treated differently to the traffic (voice, data) of the same type from a non-Redcap UE, which should be the principle we need to consider. If there is no RedCap specific UAC parameters, RedCap UEs which have same service as non-RedCap UEs will be treated differently from non-RedCap UEs when cell barring. 

	DENSO
	No
	Agree to respect SA1’s decision.

	Huawei, HiSilicon 
	Yes
	

	BT
	No
	

	ZTE
	No
	Agree to respect to SA1’s decision.

	CATT
	No
	

	Xiaomi
	No
	


Summary: 

There seems clear majority not supporting this.

Proposal 12: [Easy] Do not support the RedCap specific UAC parameters.
3. Conclusion and proposals

Based on the above summary, following proposals are given.
Easy proposals for agreement
Proposal 1’: [Easy] In MAC perspective, a RedCap UE uses Msg1 early identification whenever transmitting preamble for CBRA, as long as the Msg1 early identification is configured for RedCap by NW.

Proposal 2: [Easy] For Msg1 early identification, RAN2 confirm both dedicated ROs and dedicated PRACH preamble can be supported. 
Proposal 3’: [Easy] For RedCap, Msg1 early identification is enabled/disabled implicitly by the presence of dedicate RACH configuration for Msg1 early identification.
Proposal 6: [Easy] At least the dedicated LCID (i.e. the Msg3 early identification solution) can be supported for MsgA early identification. It is up to RAN1 on the need of dedicated preamble and/or dedicated PUSCH resource configuration.
Proposal 12: [Easy] Do not support the RedCap specific UAC parameters.
Proposals for online discussion

Proposal 4: [To discuss] [16 vs. 5] Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification.
Proposal 5: [To discuss] In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification:

Option 1: whenever the Msg3 includes the CCCH data [15];

Option 2: whenever the Msg3 includes the CCCH data and Msg1 early identification is not configured [2];

Option 3: whenever the Msg3 includes the CCCH data and Msg3 early identification is enabled by NW [5].

Proposal 7: [To discuss] For the gNB supporting RedCap UE case, introduce below for 1RX and 2RX RedCap UE respectively, 

Option 1: two mandatory IEs in SIB1 with {barred, notBarred} present for gNB supporting RedCap [10]

Option 2: two optional IEs in SIB1 with {barred} [6]
Proposal 9: [To discuss] In case the cell is barred due to not supporting RedCap, intra-frequency cell reselection is considered by RedCap UE as:

Option 1: “allowed”; [9]

Option 2: follow the legacy IFRI in MIB; [8]

Option3: Not to specify (i.e. UE implementation) [2]

Option4: “not allowed” [1]
Proposal 13: [To discuss] Discuss whether system information should provide information on which cells accept RedCap UE access, and if, what this information should include (e¸g. support, barring?) and in which form (e.g. NCell, allow-list, exclude-list)
Proposal 11: [To discuss] RAN2 deprioritize/postpone the discussion on the RedCap specific cell selection related parameters.
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