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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 this contribution, we share our view on mechanism of preventing legacy UEs camping on Rel-18 NES cells.
2 Discussion 
The legacy UE barring issue has been extensively discussed as part of cell (re)selection in study item phase, and captured in TR 38.864 [2]. We copy the related part below:[bookmark: _Toc120880177]6.5.1	Cell selection/reselection
For backward compatibility, there is a need to allow NES cells to prevent legacy UEs from camping. NES cells should be able to configure whether to prevent legacy UEs, while allowing NES-capable UEs to camp on. Possible solutions may include but not limited to:
-	Use IntraFreqExcludedCellList/InterFreqExcludedCellList
-	Use the cellBarred or cell reservation fields in MIB/SIB
The definition of NES cell will be discussed in the WI phase.
The NW should be able to configure NES-capable UEs to prioritize/down-prioritize a specific NES cell or NES cells on a specific frequency. It is left to the WI phase whether the existing mechanism for cell (re)selection is sufficient according to the NES techniques specified.
From RAN2 perspective, legacy UEs and NES-capable UEs can be handled via cell selection/reselection techniques in the presence of NES cells.


 
First, for the definition of "NES cell", we think the WID objective has provided a good wording of definition (i.e. cells adopting the Rel-18 NES techniques). We propose to confirm this definition.
Proposal 1: Use the wording of WID objective to define "NES cell" as cells adopting the Rel-18 NES techniques
Then, we discuss the legacy UE barring mechanism. In our understanding, study item identified 3 solutions:
· Solution 1: Set cellBarred in MIB as "barred" and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
· Solution 2: Set cellReservedForOtherUse and cellReservedForFutureUse in SIB1 and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
· Solution 3: Introduce a NES dedicated IntraFreqExcludedCellList/InterFreqExcludedCellList in SIB3 and SIB4.
Observation 1: Study item identified 3 solutions of legacy UE barring:
· Solution 1: Set cellBarred in MIB as "barred" and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
· Solution 2: Set cellReservedForOtherUse and cellReservedForFutureUse in SIB1 and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
· Solution 3: Introduce a NES dedicated IntraFreqExcludedCellList/InterFreqExcludedCellList in SIB3/4.
We compare these 3 solutions in table.1.
	
	ASN.1 change
	Spec changes on Rel-18 NES capable UE behaviour 
	Applicable scenario
	Notes

	Solution 1
	Add 1bit in SIB1
(e.g. cellBarredNES)
	· Always ignore legacy cellBarred bit in MIB
· Determine whether the cell is barred via new cellBarredNES bit in SIB1
	Applicable to both cell selection and cell reselection
	· Similar solution as NTN and Redcap
· Higher Rel-18 NES UE power consumption because it always needs to decode SIB1 even if the target cell bars all UEs. 

	Solution 2
	Add 1bit in SIB1
(e.g. cellBarredNES)
	· Always ignore legacy two cell reservation bits in SIB1
· Determine whether the cell is barred via new cellBarredNES bit in SIB1
	Applicable to both cell selection and cell reselection
	Compared with solution 1, lower Rel-18 NES UE power consumption if the target cell bars all UEs (i.e. the UE doesn't need to decode SIB1 if the target cell's cellBarred is true). 

	Solution 3
	Add two NES cell lists in SIB3 and SIB4, respectively (IntraFreqExcludedCellList /InterFreqExcludedCellList)
	In cell reselection, ignore two legacy cell list and apply the NES dedicate one if configured 
	Applicable to only cell reselection
	


    Table.1 Comparison of 3 legacy UE barring solutions  
The key observations from Table.1:
· Solution 3 can only apply to cell reselection, but solution 1 and solution 2 can apply to both cell selection and cell reselection. 
· Between solution 1 and solution 2, solution 1 has pros that similar solution is applied to NTN and Redcap, and Cons that it may increase Rel-18 NES capable UE's power consumption during cell (re)selection (as it always needs to decode neighbour cells' SIB1).
Observation 2: Solution 3 can only apply to cell reselection, but solution 1 and solution 2 can apply to both cell selection and cell reselection. 
Observation 3: Between solution 1 and solution 2, solution 2 has pros that similar solution is applied to NTN and Redcap, and Cons that it may increase Rel-18 NES capable UE's power consumption during cell (re)selection (as it requires NES capable UE to always decode neighbour cells' SIB1 irrespective of cellBarred).
According to observation 2, we prefer to specify a single solution applicable to both cell selection and cell reselection. Thus, we would like to preclude solution 3. And based on Observation 3, solution 1 and solution 2 have different Pros and Cons. Since it is the first WI meeting, we would like RAN2 to discuss these two solutions. 
Proposal 2: RAN2 don't pursue the solution to introduce NES dedicated IntraFreqExcludedCellList / InterFreqExcludedCellList in SIB3/4. 
Proposal 3: RAN2 down select between the below two legacy UE barring solutions:
· Solution 1: Set cellBarred in MIB as "barred" and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
· Solution 2: Set cellReservedForOtherUse and cellReservedForFutureUse in SIB1 and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
3 Conclusion
In this contribution, we discuss legacy UE barring mechanism. Our observations are:
Observation 1: Study item identified 3 solutions of legacy UE barring:
· Solution 1: Set cellBarred in MIB as "barred" and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
· Solution 2: Set cellReservedForOtherUse and cellReservedForFutureUse in SIB1 and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
· Solution 3: Introduce a NES dedicated IntraFreqExcludedCellList/InterFreqExcludedCellList in SIB3/4.
Observation 2: Solution 3 can only apply to cell reselection, but solution 1 and solution 2 can apply to both cell selection and cell reselection. 
Observation 3: Between solution 1 and solution 2, solution 2 has pros that similar solution is applied to NTN and Redcap, and Cons that it may increase Rel-18 NES capable UE's power consumption during cell (re)selection (as it requires NES capable UE to always decode neighbour cells' SIB1 irrespective of cellBarred).

Based on observations, our proposals can be found below. 
Proposal 1: Use the wording of WID objective to define "NES cell" as cells adopting the Rel-18 NES techniques
Proposal 2: RAN2 don't pursue the solution to introduce NES dedicated IntraFreqExcludedCellList / InterFreqExcludedCellList in SIB3/4. 
Proposal 3: RAN2 down select between the below two legacy UE barring solutions:
· Solution 1: Set cellBarred in MIB as "barred" and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
· Solution 2: Set cellReservedForOtherUse and cellReservedForFutureUse in SIB1 and introduce a new barring indication in SIB1 to allow NES capable UE camping (e.g. 1bit cellBarredNES set as "notBarred").
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