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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]In RAN2#119bis-e, some agreements were made on cell selection/reselection. According to the post email discussion [1], there are some remaining issues on cell selection/reselection on (de)prioritization of NES cells by NES capable UEs as follows:
	(De)prioritize NES cells by NES capable UEs:
0. Whether de-prioritization is sufficient for NES cells, or even prioritization of NES cells need to be supported
0. Applicability of existing mechanisms, e.g. frequency priorities, cell offset to (de)prioritize cells
0. Potential new mechanism description, and potential specification impacts
0. Mechanisms to incentivize and disincentivize NES-capable UEs from camping on cells according to their NES states


This contribution addresses the above remaining issues.
Discussion
1.1. Cell selection for NES-capable UEs
Cell selection procedure is to select a suitable cell to camp on as soon as possible. Hence, during cell selection procedure, there is no need to consider mechanisms for NES-capable UEs to deprioritize or prioritize NES cells.
Proposal 1: For cell selection, there is no need to consider mechanisms to deprioritize or prioritize NES cells for NES-capable UEs.
1.2. Cell reselection for NES-capable UEs
1.2.1  De-prioritization of NES cells
In order to achieve energy saving gains of NES cells as much as possible, the network should be able to de-prioritize NES cells for NES capable UEs in the goal that as less UEs as possible camp on NES cells. And existing mechanisms, including frequency priorities and/or cell offsets, can be used to de-prioritize NES cells.
For example: If a UE is camping on a cell normally and then, due to light cell load, the cell turns to NES cell for lower energy consumption. In this case, the cell can incentivize UEs to reselect to other normal cells via configuring high frequency priorities and/or adjusting cell offsets in SI. Meanwhile, the cell informs neighbour cells about entering NES. And neighbour cells can adjust the frequency priorities and/or cell offsets in SI to avoid UEs to reselect to the NES cell as much as possible. In this scenario, as the network has the knowledge that the cell enters NES state, it can de-prioritize NES cells via existing mechanism in SI, e.g. frequency priorities and/or cell offsets, during cell reselection for NES capable UEs. The NES capable UE doesn’t need to adjust frequency priorities or cell offset(s) for cell reselection autonomously according to the NES state of NES cell. Even if there are multiple NES states for a NES cell, or there are active and non-active periods for a NES cell with DTX/DRX mechanism, the network can de-prioritize the NES cell for NES capable UEs but there is no need to go one step further e.g. by changing the frequency priority or cell offset according to different NES states or active/non-active periods of the NES cell.
Observation 1: For cell reselection, in order to achieve energy saving gains of NES cells as much as possible, the network should be able to de-prioritize NES cells for NES capable UEs.
Observation 2: For cell reselection, it is sufficient that the network de-prioritizes the NES cell for NES capable UEs via existing frequency priority or cell offset but there is no need to go one step further e.g. by changing the frequency priority or cell offset according to different NES states or active/non-active periods of the NES cell frequently.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 2: For cell reselection, it is sufficient for the network to be able to configure NES-capable UEs to de-prioritize a specific NES cell or NES cells on a specific frequency with existing mechanism.
1.2.2  Prioritization of NES cells
During online and offline discussion in RAN2#119e-meeting, some companies think the network may prioritize NES cells for NES-capable UEs for load balancing. Actually, if the network wants to prioritize NES cells for NES-capable UEs for cell reselection, it can achieve the goal via existing frequency priorities and/or cell offsets. It can depend on network implementation. But not all NES-capable UEs prefer to work with energy saving mode. For example: If the NES capable UE may have delay-sensitive traffic after it enters RRC_INACTIVE state, camping on a NES cell may introduce additional latency which is not preferred.
Observation 3: For cell reselection, prioritization of NES cells may affect the user experience as NES-capable UEs can have different traffic requirements.
The traffic requirements of NES capable UEs may change as traffic in a UE may change from time to time. It will be complex if traffic requirement is considered with prioritization of NES cells for NES capable UEs for cell reselection. Hence, we propose:
Proposal 3: For cell reselection, prioritization of NES cells for NES capable UEs is not supported.
As an alternative, in order to achieve load balancing between NES cells and normal cells in RRC_IDLE/RRC_INACTIVE state, the network can allow the UE to camp on a normal cell but access the network via an NES cell directly, as discussed in the mechanism of NES cell without SIB.
Observation 4: In order to achieve load balancing between NES cells and normal cells in RRC_IDLE/RRC_INACTIVE state, instead of prioritization of NES cells during cell reselection, the network can allow the UE to camp on a normal cell but perform access procedure with an NES cell directly.
Proposal 4: An alternative, for achieving load balancing between NES cells and normal cells in RRC_IDLE/RRC_INACTIVE state, is to let the network allow the UE to camp on a normal cell but access with the network via an NES cell directly.
Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Proposal 1: For cell selection, there is no need to consider mechanisms to deprioritize or prioritize NES cells for NES-capable UEs.
Observation 1: For cell reselection, in order to achieve energy saving gains of NES cells as much as possible, the network should be able to de-prioritize NES cells for NES capable UEs.
Observation 2: For cell reselection, it is sufficient that the network de-prioritizes the NES cell for NES capable UEs via existing frequency priority or cell offset but there is no need to go one step further e.g. by changing the frequency priority or cell offset according to different NES states or active/non-active periods of the NES cell frequently.
Proposal 2: For cell reselection, it is sufficient for the network to be able to configure NES-capable UEs to de-prioritize a specific NES cell or NES cells on a specific frequency with existing mechanism.
Observation 3: For cell reselection, prioritization of NES cells may affect the user experience as NES-capable UEs can have different traffic requirements.
[bookmark: _Hlk118405973]Proposal 3: For cell reselection, prioritization of NES cells for NES capable UEs is not supported.
Observation 4: In order to achieve load balancing between NES cells and normal cells in RRC_IDLE/RRC_INACTIVE state, instead of prioritization of NES cells during cell reselection, the network can allow the UE to camp on a normal cell but perform access procedure with an NES cell directly.
Proposal 4: An alternative, for achieving load balancing between NES cells and normal cells in RRC_IDLE/RRC_INACTIVE state, is to let the network allow the UE to camp on a normal cell but access with the network via an NES cell directly.
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Annex: TP to TR 38.864 (R2-2211427)
6.X.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
Editor's note: FFS whether to keep the terminology of “NES cells” and its definition, or change it to“a cell that uses an NES technique”.
Editor's note: FFS the exact mechanism and the spec impacts.
For cell selection, there is no need to consider mechanisms to deprioritize or prioritize NES cells for NES-capable UEs. For cell reselection, tThe NW should be able to configure NES-capable UEs to prioritize/de-prioritize a specific NES cell or NES cells on a specific frequency with the existing mechanism, but prioritization of NES cells for NES capable UEs is not supported.
As an alternative, in order to achieve load balancing between NES cells and normal cells in RRC_IDLE/RRC_INACTIVE state, the network can allow the UE to camp on a normal cell but access the network via an NES cell directly.
Editor's note: FFS whether the existing mechanism for cell prioritization/de-prioritization is sufficient.
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