

Page 3

3GPP TSG RAN WG2 Meeting #125      	                           R2-2400919
Athen, Greece, 26th Feb. – 1st March, 2024                                 

Agenda item:	7.3.3
Source:	Apple
Title:	Control plane open issues on NES
WID/SID:	Netw_Energy_NR-Core– Release 18
Document for:	Discussion and Decision
1 Introduction
The Network Energy saving (NES) WID RP-223540 was agreed in RAN#98-e [1], the WI objective on Cell DTX / DRX is copied below: 2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.


By RAN2#124 [2], RRC CR has been endorsed in [3] and 38.304 CR has been endorsed in [4]. 
In this contribution, we share our view on below RRC open issues identified by CR Rapporteur:
1) 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.

2 Discussion 
In RAN1#115 [5], it was agreed that the cell DTX/DRX UE capability as 3 options: {cell DTX only, cell DRX only, both}: 
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	42. Netw_Energy_NR 
	42-4
	Cell DTX and/or DRX operation based on RRC configuration 
	1. Support of cell DTX and/or DRX operation  by RRC configuration
	
	Yes
	
	UE does not support Cell DTX and/or DRX operation 
	FFS Per band
	No
	No
	N/A
	Component 1 candidate values: {cell DTX only, cell DRX only, both}

Note: RAN2 may add additional details 
	Optional with capability signaling



Meanwhile, RAN2 agreed single bit for cell barring which was captured in RRC running CR [3], and related agreements were copied below:
Agreements (RAN2#123b):
-	One single bit in SIB1 is introduced for controlling all “NES-capable UEs” to access a cell.  FFS what “NES capable UE” bit means.  The NES UE always follows the NES bit used for barring, if present.  If not present the UE shall follow legacy barring.  
-	No new cell baring techniques for non-NES UEs will be specified.  
-	No new cell re-selection techniques will be considered in this Rel-18

Agreements for cell reselection (RAN2#124):
1. For NES-capable UEs, introduce single code point, meaning not barred.
2. A NES-capable UE in the cell barring context is at least UE supporting cell DTX/DRX.  FFS if other NES features will need to be included only if legacy impact is found.   FFS how we capture it in the CR in terms of wording
3. If the NES UE is barred in the NES cell and the IntraFreqReselection field of the MIB is set to ‘Not Allowed’, the UE cannot reselect to another cell of the same frequency as the barred cell.  If it is set to “Allowed” UE follows intra frequency reselection bit in the MIB.

In our understanding, RAN2 agreed the single bit for cell barring because it may impact IDLE / INACTIVE UEs. Because both Cell DTX and Cell DRX may impact IDLE / INACTIVE UE, we think the simplest way is to use either Cell DTX or Cell DRX, i.e. the Rel-19 UEs supporting either Cell DTX or Cell DRX apply the NES cell barring bit.    
Observation 1: RAN2 agreed the single bit cell barring because it may impact IDLE / INACTIVE UEs. And both Cell DTX and Cell DRX may impact IDLE / INACTIVE UE.
Thus, we propose: 
Proposal 1: The Rel-19 UEs supporting either Cell DTX or Cell DRX apply the NES cell barring bit.    
To resolve the issue, we provide a TP for TS 38.331 in Appendix 1 and a TP for TS 38.304 in Appendix 2. 
Proposal 2: Agree the TP on spec changes in TS 38.331 and TS 38.304 in Appendix.     

3 Conclusion
In this contribution, we discuss one remaining control plane issue on Cell DTX / DRX. Our observation is:
Observation 1: RAN2 agreed the single bit cell barring because it may impact IDLE / INACTIVE UEs. And both Cell DTX and Cell DRX may impact IDLE / INACTIVE UE.
Our proposal is: 
Proposal 1: The Rel-19 UEs supporting either Cell DTX or Cell DRX apply the NES cell barring bit.    
Proposal 2: Agree the TP on spec changes in TS 38.331 and TS 38.304 in Appendix.     
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Appendix 1 (TP to TS 38.331)
[bookmark: _Toc60776717][bookmark: _Toc146780666]5.2.2.4	Actions upon receipt of System Information
[bookmark: _Toc60776718][bookmark: _Toc146780667]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 either NES cell DTX/DRX DTX or cell DRX; and
2>	if the cellBarred in the acquired MIB is set to barred:
3>	if the UE is a 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 either NES cell DTX/DRX DTX or cell DRX should acquire SIB1 to determine the cell barring status when the cellBarred in MIB is set to barred.
[bookmark: _Toc60777089][bookmark: _Toc146781123][bookmark: _Hlk54206646]6.2.2 Message definitions
[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
…omit…
	SIB1 field descriptions

	cellBarredNES
The presence of this field indicates that the cell is allowed for UEs supporting either NES cell DTX/DRX DTX or cell DRX.




Appendix 2 (TP to TS 38.304)
5.3.1	Cell status and cell reservations
Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of following fields:
-	cellBarred (IE type: "barred" or "not barred") 
Indicated in MIB message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is ignored by UEs supporting NTN while cellBarredNTN is included in SIB1.
-	cellBarredNES (IE type: "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to UEs capable of either NES cell DTX/DRX DTX or cell DRX.
-	cellBarredNTN (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs. This field is ignored if the UE does not support NTN connectivity.
-	cellBarredRedCap1Rx (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.
-	cellBarredRedCap2Rx (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.
[bookmark: _Hlk506409868]-	cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.
-	cellReservedForFutureUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs.
NOTE 0:	IAB-MT ignores the cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse, and intraFreqReselection (i.e. treats intraFreqReselection as if it was set to allowed) as defined in TS 38.331 [3]. IAB-MT also ignores cellReservedForOtherUse for cell barring determination (i.e. NPN capable IAB-MT considers cellReservedForOtherUse for determination of an NPN-only cell) as defined in TS 38.331 [3].
-	halfDuplexRedCapAllowed (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.
-	iab-Support (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.
When cell status is indicated as "not barred" and "not reserved" for operator use and not "true" for other use and not "true" for future use,
-	UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell broadcasts any CAG-IDs or NIDs and the cell status is indicated as "not barred" and "not reserved" for operator use and "true" for other use, and not "true" for future use:
-	All NPN-capable UEs shall treat this cell as candidate during the cell selection and cell reselection procedures, other UEs shall treat this cell as if cell status is "barred".
When cell status is indicated as "true" for other use, and either cell does not broadcast any CAG-IDs or NIDs or does not broadcast any CAG-IDs and the UE is not operating in SNPN Access Mode,
-	The UE shall treat this cell as if cell status is "barred".
When cell status is indicated as "true" for future use,
-	The UE shall treat this cell as if cell status is "barred".
When cellBarredNES is absent and cellBarred is set to "barred",
-	The UE capable of either NES cell DTX/DRX DTX or cell DRX shall treat this cell as if cell status is "barred".
When cellBarredNTN is not broadcast in this cell,
-	For NTN access, the UE shall treat this cell as if cell status is "barred".
When halfDuplexRedCapAllowed is not broadcast in this cell,
-	The RedCap UE only capable of operating in half-duplex for FDD shall treat this cell as if cell status is "barred".

