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1. [bookmark: _Ref35586532]Introduction
In last RAN2#121 meeting, cell selection/reselection mechanisms for NES cells were discussed. Some companies have concern if there is a need to prevent legacy UEs from camping on NES cells. And the following initial conclusions were achieved.
	Agreements:
1. RAN2 confirms that non-NES UEs can access to NES cells if NES solution is backwards compatible
NES cell definition 
=>	We will come back later once we have more clarity on all the solutions and whether and how NES definition will be used. 


Then, in RAN#98-e, it was confirmed as an explicit objective of the WI [3]:
	4.1	Objective of SI or Core part WI or Testing part WI
The objectives of the work item are the following:

[…]

4. Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2].


In this contribution, we would like to give our further considerations on cell selection/re-selection on NES cells.
2. Discussion
2.1. The need of preventing non-NES UEs from camping on NES cells
The WID objective on this matter is followed by “if necessary”, thus questioning the need for preventing some UEs from camping on NES cells. In this section we show that, indeed, enabling such restriction is useful. Moreover, the objective is about “legacy UEs” however we think it should also be extended to R18 UEs which are not capable of NES feature(s). 
According to the NES WID [1], objectives of R18 NES include: 1) SSB-less SCell operation, 2) cell DTX/DRX mechanism, 3) NES in spatial/ power domain, 4) cell selection/cell reselection, 5) CHO procedure enhancements, 6) inter-node beam activation and enhancements on restricting paging in a limited area, and 7) Specify the corresponding RRM/RF core requirements, if necessary.
· SSB-less SCell operation: The WID has reduced the scope of this mechanism to inter-band CA for FR1 and co-located cells, where the SCell does not transmit SSB. For a cell without SSB, neither legacy UEs nor R18 NES capable IDLE/INACTIVE UEs can camp on the cell. Hence, Rel-18 SSB-less SCell operation for inter-band CA for FR1 and co-located cells have no impact on IDLE/INACTIVE UEs and doesn’t impact cell selection/cell reselection mechanism.
· Cell DTX/DRX: In last RAN2#121 meeting, the following agreements were achieved. That means cell DTX/DRX mechanism have no impact on IDLE/INACTIVE UEs. Non-NES IDLE/INACTIVE UEs can camp on a cell with cell DTX/DRX mechanism. 
	Agreements 
1. There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs


· NES mechanisms in spatial/power domain: As mentioned in the WID, the objective is only for UE specific channels/signals and is applied for RRC_CONNECTED UEs. Hence, NES mechanisms in spatial/power domain have no impact on IDLE/INACTIVE UEs.
· CHO procedure enhancements: they are applied for RRC_CONNECTED UEs. Hence, non-NES IDLE/INACTIVE UEs can camp on the cell with CHO procedure enhancements.
· Inter-node beam activation and enhancements on restricting paging in a limited area: they only have impact on network interfaces. Non-NES IDLE/INACTIVE UEs can camp on the cell with these enhancements if the cell is allowed to be camped on.
· Specify the corresponding RRM/RF core requirements, if necessary: the impact on IDLE/INACTIVE UEs is unseen.
Observation 1: Except for the objective of cell selection/re-selection mechanism, all other objectives of R18 NES WID have no impact on IDLE/INACTIVE UEs.
Non-NES capable IDLE/INACTIVE UEs can camp on a cell with R18 NES techniques if the NES cell is allowed to be camped on. But non-NES capable IDLE/INACTIVE UEs may need to switch to RRC_CONNECTED state at some times. When they enter RRC_CONNECTED, the NES benefit of the NES cell will be reduced. For example: a cell is configured with Cell DTX mechanism for NES. If non-NES capable IDLE/INACTIVE UEs camping on the NES cell switch to RRC_CONNECTED state, the NES cell has to turn on its transmission even if it is in Cell DTX non-active period. Then the NES benefit is reduced. Although in this case the NES cell can initiate handover procedure with legacy handover procedure or R18 CHO enhancements in NES and offload these non-NES capable UEs to non-NES cells, additional procedures have to be introduced and additional network energy is consumed. And if there is a simple solution which can prevent non-NES capable UEs from camping on NES cells while allowing NES-capable UEs to camp on NES cells, additional network energy consumption can be avoided.
Observation 2: It is beneficial to prevent non-NES capable UEs from camping on NES cells, as more network energy will be consumed when such UEs switch to RRC_CONNECTED state.
Thus, there is a need to specify a simple mechanism to prevent non-NES capable UEs from camping while allowing NES-capable UEs to camp on NES cells.
Proposal 1: RAN2 confirms there is a need to specify mechanism(s) to prevent non-NES capable UEs from camping while allowing NES-capable UEs to camp on NES cells.
2.2. Possible mechanisms
During SI, the following possible solutions are captured in TR [2] for cell selection/reselection mechanism to prevent non-NES capable UEs from camping while allowing NES-capable UEs to camp on NES cell:
· Alt 1: Use IntraFreqExcludedCellList/InterFreqExcludedCellList.
· Alt 2: Extend CellReservedForOtherUse/CellReservedForFutureUse in the SIB1
· Alt 3: NES-capable UEs ignore the cellBarred in MIB and a new field is introduced in SIB1 for NES-capable UEs to indicate if the cell is allowed or not allowed for NES-capable UEs to camp on.
Alt1 is only applicable to cell re-selection not cell-selection. Hence, alt1 is not a perfect solution for cell selection/reselection mechanism to prevent non-NES capable UEs from camping while allowing NES-capable UEs to camp on NES cell. Alt 1 is not preferred.
Alt2 preventing legacy UEs accessing the NES cell could be applicable to both cell selection and reselection. But as mentioned by some companies, two bits need to be introduced: 1 bit to enable NPN only NES cell to bar NES capable non-NPN UEs, 1 bit to enable future cell type to bar NES capable NPN only UEs, it also needs to differentiate NES capable non-NPN UE and NES capable NPN only UE, the complexity of this method is high.
For Alt3, it is similar as the connectivity to NTN. The cellBarred field in MIB is ignored by NES-capable UEs and a new field is introduced in SIB1 for NES-capable UEs to indicate if the cell is allowed or not allowed for NES-capable UEs to camp on. If the network wants to prevent non-NES capable UEs from camping while allowing NES-capable UEs to camp on NES cells, the network can set the cellBarred field in MIB to "barred" while set the new field in SIB1 to "not barred" for NES-capable UEs. Alt3 is simple and preferred.
Proposal 2: Use the cellBarred in MIB to prevent non-NES capable UEs from camping on NES cell.
Proposal 3: NES-capable UEs ignore the cellBarred in MIB and a new field is introduced in SIB1 for NES-capable UEs to indicate if the cell is allowed or not allowed for NES-capable UEs to camp on.
3. Conclusion
According to the analysis in section 2, we provides below observation and proposals.
Proposal 1: RAN2 confirms there is a need to specify mechanism(s) to prevent non-NES capable UEs from camping while allowing NES-capable UEs to camp on NES cells
Proposal 2: Use the cellBarred in MIB to prevent non-NES capable UEs from camping on NES cell.
Proposal 3: NES-capable UEs ignore the cellBarred in MIB and a new field is introduced in SIB1 for NES-capable UEs to indicate if the cell is allowed or not allowed for NES-capable UEs to camp on.
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