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Introduction
One remaining open issue related to Network Energy Saving (NES) on cell selection and re-selection in RAN2, was mentioned in the email thread "[POST124][mega UE cap][38306/38331] Open Issue list”.
	[bookmark: _Hlk159229781]Issue 1: Relation of NES cell barring with cell DTX/DRX UE capability. 
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. 



This contribution focuses on potential ways to resolve NES cell barring with cell DTX/DRX UE capability.
Cell Selection and Re-selection
To restrict access to legacy user equipment (UEs) in cells, 3GPP proposed the introduction of a Network Energy Saving (NES) barring bit. This feature is designed to prevent legacy UEs, that do not support NES techniques, from accessing the cell. By incorporating the NES barring bit into the system, the network can effectively manage the entry of UEs into the cell and ensure that only devices capable of supporting energy-saving functionalities are granted access. 
When cell DTX and/or cell DRX is activated, the network may use the MIB barring bit to inform legacy UEs about activated NES techniques. Legacy UE may then determine not to access this cell. UEs supporting cell DTX and/or cell DRX need to decode SIB-1 and determine the barring status from a single bit indication in cellBarredNES. In this way, any NES-capable UE, regardless of whether it supports only cell DTX, only cell DRX or both, is treated the same way: either all UEs are excluded from accessing the cell or all UEs can access it. This may not be the desired behaviour.
On the other hand, RAN1 has defined 3 different NES specific UE capabilities: supporting cell DTX only, supporting cell DRX only, or supporting both. Using a single cellBarredNES indication does not allow the system to distinguish between these 3 UE capabilities. Therefore, legacy UEs may not be able to decide correctly (based on their capabilities) to access the cell. To ensure smooth operation of barring mechanisms, it is essential to establish a clear mapping between UE capabilities and barring fields. This mapping facilitates efficient management of access control, enabling seamless integration of energy-saving features into the network while accommodating various UE capabilities.
Observation 1: The defined cellBarredNES bit is not sufficient to map the UE capabilities to NES barring. 
To address this issue with minimal standardization effort, an efficient solution would be to add an additional bit dedicated to NES barring. This approach simplifies the implementation process and ensures a smooth mapping between the NES barring bits and UE capabilities.
Proposal 1: RAN2 to add an additional NES barring bit resulting in a more precise granularity in the barring configuration. 
Proposal 2: RAN2 to use the 2 NES barring bits to distinguish between UEs supporting cell DTX only, or cell DRX only, or both, cell DTX and cell DRX.
Conclusions
In this contribution, we discussed some aspects of Cell Selection/Reselection for NES-capable UEs. The following observations and proposals have been made:

Observation 1: The defined cellBarredNES bit is not sufficient to map the UE capabilities to NES barring. 
Proposal 1: RAN2 to add an additional NES barring bit resulting in a more precise granularity in the barring configuration. 
Proposal 2: RAN2 to use the 2 NES barring bits to distinguish between UEs supporting cell DTX only, or cell DRX only, or both, cell DTX and cell DRX.
References
[1] [bookmark: _Ref494465620][bookmark: _Ref527624780]RP-234065, “New WID: Enhancements of network energy savings for NR”, Ericsson (Moderator), 3GPP TSG RAN Meeting #102	 Edinburgh, Scotland, December 11th-15th, 2023.
[2] [bookmark: _Ref127449194]TR 38.864, “Study on network energy savings for NR”, V1.0.0, December 2022. 

1



