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[bookmark: _Hlk92533719]Introduction
In this contribution, we provide our consideration on the below open issue listed by the WI rapporteur.
	Issue 1: Relation of NES cell barring with cell DTX/DRX UE capability. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]RAN1 designed the cell DTX/DRX UE capability as 3 options: {cell DTX only, cell DRX only, both}; this implementation does not work well with 1-bit NES cell DTX/DRX barring we have in RAN2. The relation of NES cell barring with cell DTX/DRX UE capability needs to be resolved. 



Discussion
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]In the current 38.331 R18 ASN.1, a single codepoint “notbarred” is introduced in SIB1 to indicate the cell is allowed for UEs supporting NES cell DTX/DRX to camp on. However, RAN1 designs the cell DTX/DRX UE capability as three options, which are cellDTXonly, cellDRXonly and both. And there are also three options for the network to operate in cell DTX/DRX. 
A single codepoint cannot achieve full alignment between the option that the network is currently using and the UEs with different NES capabilities. For example, if the network applies cell DTX, it will only allow the UEs supporting cell DTX only or the UEs supporting both to camp on, while bars the UEs supporting cell DRX only and legacy UEs. Obviously, the single codepoint cannot achieve such a case.
RF-Parameters information element
-- ASN1START
-- TAG-RF-PARAMETERS-START

RF-Parameters ::=                                   SEQUENCE {
nes-CellDTX-DRX-r18                                             ENUMERATED {cellDTXonly, cellDRXonly, both}                OPTIONAL,
Observation 1：A single codepoint cannot achieve full alignment between the option that the network is currently using and the UEs with different NES capabilities. The network should be able to allow the UE who supports specific cell DTX, cell DRX or both to camp on while bar the others.
To control the NES-capable UE that supports different cell DTX/DRX capability camping on the NES cell applying specific cell DTX and/or cell DRX, there are two options can be considered:
· Option 1: Introduce separate cell bar bits in SIB1 for cell DTX and cell DRX, respectively. Each can have one codepoint, meaning “notBarred”.
· Option 2: Change cellBarredNES-r18 in SIB1 to three ENUM values (e.g. ENUMERATED {notBarredDTX, notBarredDRX, notBarredBoth}).
For option 1, introduce cellBarredDTX-r18 and cellBarredDRX-r18 in SIB1, each can have one codepoint, meaning “notBarred”. The cell DTX/DRX capable UE (e.g. cell DTX only, cell DRX only, both) only needs to read cellBarredDTX-r18 and cellBarredDRX-r18 in SIB1 when the cellBarred in the acquired MIB is set to barred. Then, the cell DTX/DRX capable UE checks in SIB1 whether it is allowed to camp. If at least one cell bar bit is present, it means that supporting the capability related to the bar bit(s) is one of the prerequisite condition of considering it is allowed to camp on. For option 1, all the cases are illustrated the following Table 1.
	Network NES mode
	Cell bar bits setting
	NES-capable UE that only supports Cell DTX
	NES-capable UE that only supports Cell DRX
	NES-capable UE that supports both

	Both
	cellBarredDTX-r18 = ‘notBarred’
	cellBarredDRX-r18 = ‘notBarred’
	barred.
	barred.
	not barred.

	Cell DRX only
	cellBarredDTX-r18 is absent.
	cellBarredDRX-r18 = ‘notBarred’
	barred.
	not barred.
	not barred.

	Cell DTX only
	cellBarredDTX-r18 = ‘notBarred’
	cellBarredDRX-r18 is absent.
	not barred.
	as barred.
	not barred.

	None
	cellBarredDTX-r18 is absent
	cellBarredDRX-r18 is absent
	follow legacy bar in MIB
	follow legacy bar in MIB
	follow legacy bar in MIB


Table 1: cell barring for option 1.
For option 2, change cellBarredNES-r18 in SIB1 to three ENUM values (e.g. ENUMERATED {notBarredDTX, notBarredlDRX, notBarredBoth}). The cell DTX/DRX capable UE only needs to read cellBarredNES-r18 in SIB1 when the cellBarred in the acquired MIB is set to barred. Then, the cell DTX/DRX capable UE checks in SIB1 whether it is allowed to camp. For option 2, all the cases are illustrated the following Table 2.
	Network NES mode
	Camping restriction setting of the NES cell
	NES-capable UE that only supports Cell DTX
	NES-capable UE that only supports Cell DRX
	NES-capable UE that supports `both

	None
	cellBarredNES-r18 is absent.
	follow legacy bar in MIB
	follow legacy bar in MIB
	follow legacy bar in MIB

	Cell DTX only
	cellBarredNES-r18 = “notBarredDTX”
	not barred.
	barred.
	not barred.

	Cell DRX only
	cellBarredNES-r18 = “notBarredDRX”
	barred.
	not barred.
	not barred.

	Both
	cellBarredNES-r18 = “notBarredBoth”
	barred.
	barred.
	not barred.


Table 2: cell barring for option 2.
We think that both options are feasible, therefore, we propose that: 
[bookmark: OLE_LINK19][bookmark: OLE_LINK22]Proposal 1: Consider the above options to distinctively restrict camping of NES-capable UEs that support different cell DTX/DRX capability, e.g. cell DTX only, cell DRX only, both:
· Option 1: Introduce separate cell bar bits in SIB1 for cell DTX and cell DRX, respectively. Each can have one codepoint, meaning “notBarred”.
· Option 2: Change cellBarredNES-r18 in SIB1 to three ENUM value (e.g. ENUMERATED {notBarredForcellDTXonly, notBarredForcellDRXonly, notBarredForBoth}).

Conclusion
Based on the discussion, we have the following proposals:
Observation 1：A single codepoint cannot achieve full alignment between the option that the network is currently using and the UEs with different NES capabilities. The network should be able to allow the UE who supports specific cell DTX, cell DRX or both to camp on while bar the others.
Proposal 1: Consider the above options to distinctively restrict camping of NES-capable UEs that support different cell DTX/DRX capability, e.g. cell DTX only, cell DRX only, both:
· Option 1: Introduce separate cell bar bits in SIB1 for cell DTX and cell DRX, respectively. Each can have one codepoint, meaning “notBarred”.
· Option 2: Change cellBarredNES-r18 in SIB1 to three ENUM values (e.g. ENUMERATED {notBarredForcellDTXonly, notBarredForcellDRXonly, notBarredForBoth}).
Annex: TP for option 1
[bookmark: _Toc60776717][bookmark: _Toc156129638]5.2.2.4	Actions upon receipt of System Information
[bookmark: _Toc156129639][bookmark: _Toc60776718]5.2.2.4.1	Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
1>	store the acquired MIB;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
[bookmark: _Hlk153705162]2>	if the access is not for NTN or the UE is not capable of NTN or the UE is not capable of NES cell DTX/DRX; and
2>	if the access is not for ATG or the UE is not capable of ATG; and
2>	if the cellBarred in the acquired MIB is set to barred:
3>	if the UE is an (e)RedCap UE and ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]):
4>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
2>	else:
3>	apply the received systemFrameNumber, pdcch-ConfigSIB1, subCarrierSpacingCommon, ssb-SubcarrierOffset and dmrs-TypeA-Position.
NOTE 1:	A UE capable of NTN access should acquire SIB1 to determine whether the cell is an NTN cell.
[bookmark: _Hlk153705184]NOTE 2:	A UE capable of ATG access should acquire SIB1 to determine whether the cell is an ATG cell.
NOTE 3:	A UE capable of NES cell DTX/DRX should acquire SIB1 to determine the cell barring status when the cellBarred in MIB is set to barred.
[bookmark: _Toc60776719][bookmark: _Toc156129640]5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>	store the acquired SIB1;
1>	if the access is for NTN:
2>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running; and
2>	if the cellBarredNTN in the acquired SIB1 is set to barred or the cellBarredNTN is not included in the acquired SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20], upon which the procedure ends;
1>	if the access is for ATG:
2>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running; and
2>	if the cellBarredNTN in the acquired SIB1 is set to barred or the cellBarredNTN is not included in the acquired SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
1>	if the UE is a RedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the RedCap UE is in RRC_CONNECTED while T311 is running:
2>	if intraFreqReselectionRedCap is not present in SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselectionRedCap is set to allowed, upon which the procedure ends;
2> else:
[bookmark: OLE_LINK100][bookmark: OLE_LINK101]3>	if the cellBarredRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or
3>	if the cellBarredRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or
3>	if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform barring based on intraFreqReselectionRedCap as specified in TS 38.304 [20], upon which the procedure ends;
1>	if the UE supports NES cell DTX/DRX and it is in RRC_IDLE or in RRC_INACTIVE, or if the UE supporting NES cell DTX/DRX is in RRC_CONNECTED while T311 is running:
2>	if cellBarred in the acquired MIB is set to barred:
3>	if cellBarredNES cellBarredDTX and cellBarredDRX areis absent in the acquired SIB1; or
3> if cellBarredDTX is present in the acquired SIB1 and the UE is not capable of cell DTX; or
3> if cellBarredDRX is present in the acquired SIB1 and the UE is not capable of cell DRX:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
1>	if the UE is an eRedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the eRedCap UE is in RRC_CONNECTED while T311 is running:
2>	if intraFreqReselection-eRedCap is not present in SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselection-eRedCap is set to allowed upon which the procedure ends;
2>	else:
3>	if the cellBarred-eRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or
3>	if the cellBarred-eRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or
3>	if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform barring based on intraFreqReselection-eRedCap as specified in TS 38.304 [20] upon which the procedure ends;

[bookmark: _Toc60777125][bookmark: _Toc146781162]–	SIB1
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {
SIB1-v1740-IEs ::=               SEQUENCE {
    si-SchedulingInfo-v1740          SI-SchedulingInfo-v1740                                            OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1800-IEs                                                        OPTIONAL
}

SIB1-v1800-IEs ::=               SEQUENCE {
cellBarredDTX-r18            ENUMERATED {notBarred}                       OPTIONAL,  -- Need R
cellBarredDRX-r18            ENUMERATED {notBarred}                       OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                                                        OPTIONAL
}



Annex: TP for option 2
5.2.2.4	Actions upon receipt of System Information
5.2.2.4.1	Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
1>	store the acquired MIB;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
2>	if the access is not for NTN or the UE is not capable of NTN or the UE is not capable of NES cell DTX/DRX; and
2>	if the access is not for ATG or the UE is not capable of ATG; and
2>	if the cellBarred in the acquired MIB is set to barred:
3>	if the UE is an (e)RedCap UE and ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]):
4>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
2>	else:
3>	apply the received systemFrameNumber, pdcch-ConfigSIB1, subCarrierSpacingCommon, ssb-SubcarrierOffset and dmrs-TypeA-Position.
NOTE 1:	A UE capable of NTN access should acquire SIB1 to determine whether the cell is an NTN cell.
NOTE 2:	A UE capable of ATG access should acquire SIB1 to determine whether the cell is an ATG cell.
NOTE 3:	A UE capable of NES cell DTX/DRX should acquire SIB1 to determine the cell barring status when the cellBarred in MIB is set to barred.
5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>	store the acquired SIB1;
1>	if the access is for NTN:
2>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running; and
2>	if the cellBarredNTN in the acquired SIB1 is set to barred or the cellBarredNTN is not included in the acquired SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20], upon which the procedure ends;
1>	if the access is for ATG:
2>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running; and
2>	if the cellBarredNTN in the acquired SIB1 is set to barred or the cellBarredNTN is not included in the acquired SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
1>	if the UE is a RedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the RedCap UE is in RRC_CONNECTED while T311 is running:
2>	if intraFreqReselectionRedCap is not present in SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselectionRedCap is set to allowed, upon which the procedure ends;
2> else:
3>	if the cellBarredRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or
3>	if the cellBarredRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or
3>	if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform barring based on intraFreqReselectionRedCap as specified in TS 38.304 [20], upon which the procedure ends;
1>	if the UE supports NES cell DTX/DRX and it is in RRC_IDLE or in RRC_INACTIVE, or if the UE supporting NES cell DTX/DRX is in RRC_CONNECTED while T311 is running:
2>	if cellBarred in the acquired MIB is set to barred:
3>	if cellBarredNES is absent in the acquired SIB1; or
3> if cellBarredNES is present in the acquired SIB1 and is set to notBarredDTX and UE is not capable of cell DTX; or
3> if cellBarredNES is present in the acquired SIB1 and is set to notBarredDRX and UE is not capable of cell DRX; or
3> if cellBarredNES is present in the acquired SIB1 and is set to notBarredBoth and UE is not capable of cell DTX or the UE is not capable of cell DRX:
4>	consider the cell as barred in accordance with TS 38.304 [20];
[bookmark: _GoBack]4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
1>	if the UE is an eRedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the eRedCap UE is in RRC_CONNECTED while T311 is running:
2>	if intraFreqReselection-eRedCap is not present in SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselection-eRedCap is set to allowed upon which the procedure ends;
2>	else:
3>	if the cellBarred-eRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or
3>	if the cellBarred-eRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or
3>	if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform barring based on intraFreqReselection-eRedCap as specified in TS 38.304 [20] upon which the procedure ends;

–	SIB1
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {
SIB1-v1740-IEs ::=               SEQUENCE {
    si-SchedulingInfo-v1740          SI-SchedulingInfo-v1740                                            OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1800-IEs                                                        OPTIONAL
}

SIB1-v1800-IEs ::=               SEQUENCE {
cellBarredNES-r18        ENUMERATED {notBarredDTX, notBarredDRX, notBarredBoth,spare}                 OPTIONAL,  -- Need R

    nonCriticalExtension             SEQUENCE {}                                                        OPTIONAL
}


