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1 Introduction
The Network Energy saving (NES) WID RP-223540 was agreed in RAN#98-e [1], the WI objective on legacy UE barring is copied below: 3. Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 


In RAN2#123 [2], the basic mechanism of legacy UE barring was agreed, but it is FFS what "NES capable UE" bit means.
Agreements
-	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
Meanwhile, CR rapporteurs of 38.331 [3] and 38.304 [4] identified below open issue:
· Whether to change cellBarredNES to a single ENUM value
· How to better capture exact behavior and implementation of cellBarredNES
In this contribution, we share our view on these open issues.
2 Discussion 
2.1 How to define "NES capable UE"
In Rel-18, the following 5 NES techniques are specified:
1) Cell DTX/DRX
2) Inter-band SSB-less CA
3) Spatial domain adaptation 
4) Power domain adaptation
5) CHO enhancement for NES 
Regarding to which technique(s) being regarded as "NES capable", we think there are two basic opinions:
· Opinion 1: only the UE(s) supporting Cell DTX/DRX are regarded as "NES capable UE(s)"
· Justification: only Cell DTX/DRX is cell specific feature but all other 4 techniques are UE specific features.  
· Opinion 2: the UE(s) supporting either one of Rel-18 specified NES techniques are regarded as "NES capable UE(s)"
· Justification: the intention to prevent legacy UE camping is that MNOs may intend to use aggressive NES configuration to achieve maximum NES gain. 
Observation 1: Regarding to definition of "NES capable UE(s)", there are two basic opinions:
· Opinion 1: only the UE(s) supporting Cell DTX/DRX are regarded as "NES capable UE(s)"
· Justification: only Cell DTX/DRX is cell specific feature but all other 4 techniques are UE specific features.  
· Opinion 2: the UE(s) supporting either one of Rel-18 specified NES techniques are regarded as "NES capable UE(s)"
· Justification: the intention to prevent legacy UE camping is that MNOs may intend to use aggressive NES configuration to achieve maximum NES gain. 
We prefer Opinion 2 because it is important to maximize NES gain. What's more, Option 1 is less flexible than Option 2 from the NW perspective because only the UE(s) supporting Cell DTX/DRX can camp. On the contrary, the NW can further handover some UE(s) supporting power/spatial techniques to another cells based on its strategy.
Observation 2: Option 1 is less flexible than Option 2 from the NW perspective because only the UE(s) supporting Cell DTX/DRX can camp. On the contrary, the NW can further handover some UE(s) supporting power/spatial techniques to another cells based on its strategy.
Thus, we propose to agree Option 2.
Proposal 1: The UE(s) supporting either one of specified NES techniques in this release of specification are regarded as "NES capable UE(s)".
2.2 Open issues on cellBarredNES 
2.2.1 Whether to change cellBarredNES to a single ENUM value
In running CR of TS 38.331 [3], the IE cellBarredNES is captured as a ENUM value with {barred, notBarred}.
SIB1-v1800-IEs ::=               SEQUENCE {
    cellBarredNES-r18            ENUMERATED {barred, notBarred}                                      OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                                                        OPTIONAL
}
During discussion, some company suggested to change it to a single ENUM value {notBarred}. They claimed that the actual valid use case is to set (cellBarredNES=notBarred, while cellBarred in MIB = barred), and the opposite case (cellBarredNES=barred, while cellBarred in MIB = notBarred) is not a practical use case.
We agree that the actual valid use case of Rel-18 NES is to set (cellBarredNES=notBarred, while cellBarred in MIB = barred), but we prefer to keep current IE structure, i.e. {barred, notBarred}. The reasonings include:
1) Current IE structure {barred, notBarred} allows a Rel-18 NES capable cell to explicitly set barred, so that the UE can determine the cell barring status after reading it in SIB1 without need to check cellBarred in MIB again. It simplifies the UE behaviour. 
· On the contrary, if changing it to a single ENUM value, a Rel-18 NES capable cell has to make this field absent, and the UE has to check cellBarred in MIB again to determine cell barring status. It unnecessarily complicates UE operation.  
2) Current IE structure {barred, notBarred} provides the NW full configuration flexibility which is more future proof, especially if NES is agreed to be able to co-exist with other features with their own barring bit(s) (e.g. Redcap and NPN).  
3) Changing it to a single ENUM value can't bring benefit of overhead reduction, because both options only require 1bit.
4) Current IE structure {barred, notBarred} is aligned with existing similar barring fields (e.g. cellBarredNTN-r17, cellBarredRedCap1Rx-r17).
Thus, we propose:
Proposal 2: Keep the current IE structure of cellBarredNES as it is, i.e. {barred, notBarred}.
2.2.2 How to better capture exact behaviour of cellBarredNES
According to running CR discussion, one major issue is illustrated below:
	If the cell is barred in MIB, the cell is always considered barred regardless of the outcome of SIB1 check for NES-capable UEs. 
[bookmark: _Toc60776718][bookmark: _Toc139044953]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; and
2>	if the cellBarred in the acquired MIB is set to barred:
3>	if the UE is a RedCap UE, or a NES-capable 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];


 
Some company suggested to add "This field is ignored by NES capable UEs while cellBarredNES is included in SIB1." under cellBarred bullet. However, we don't think it can resolve the issue because such addition is conflicted with above highlighted normative text. Thus, we suggest to make changes in normative text of TS 38.331. One specific suggestion on spec changes on TS 38.331 is provided in Appendix.
Proposal 3: Capture behaviour of cellBarredNES as suggested in Appendix. 
 
3 Conclusion
In this contribution, we discuss remaining issues of legacy UE barring mechanism. Our observations are:
Observation 1: Regarding to definition of "NES capable UE(s)", there are two basic opinions:
· Opinion 1: only the UE(s) supporting Cell DTX/DRX are regarded as "NES capable UE(s)"
· Justification: only Cell DTX/DRX is cell specific feature but all other 4 techniques are UE specific features.  
· Opinion 2: the UE(s) supporting either one of Rel-18 specified NES techniques are regarded as "NES capable UE(s)"
· Justification: the intention to prevent legacy UE camping is that MNOs may intend to use aggressive NES configuration to achieve maximum NES gain. 
Observation 2: Option 1 is less flexible than Option 2 from the NW perspective because only the UE(s) supporting Cell DTX/DRX can camp. On the contrary, the NW can further handover some UE(s) supporting power/spatial techniques to another cells based on its strategy.

Based on observations, our proposals can be found below. 
Proposal 1: The UE(s) supporting either one of specified NES techniques in this release of specification are regarded as "NES capable UE(s)".
Proposal 2: Keep the current IE structure of cellBarredNES as it is, i.e. {barred, notBarred}.
Proposal 3: Capture behaviour of cellBarredNES as suggested in Appendix. 
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Appendix
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; and
2>	if the cellBarred in the acquired MIB is set to barred:
3>	if the UE is a RedCap UE, or a NES-capable 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>	if the UE is not a NES-capable UE:
43> consider the cell as barred in accordance with TS 38.304 [20];
43> perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
3>	if the UE is a NES-capable UE:
4>	determine whether the cell as barred as specified in clause 5.2.2.4.2;
..omit...
5.2.2.4.2	Actions upon reception of the SIB1
...omit...
1>	if the UE is a NES-capable UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the NES-capable UE is in RRC_CONNECTED while T311 is running:
2>	if cellBarredNES is present in the acquired SIB1 and is set to barred; or:
2>	if cellBarredNES is absent in the acquired SIB1 and the cellBarred in the acquired MIB is set to barred:
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];
...omit...

