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1   Introduction
The RAN2 discussed the behaviours for Cell DTX/DRX function at the RAN2 #121 meeting and achieved the following agreements.
[image: image1.png]Agreements:
1. RANZ2 confirms that non-NES UEs can access to NES cells if NES solution is backwards
compatible





Despite the above agreement, RAN2 discussions are still required to find a solution to prevent the legacy UE from camping in cells with Rel-18 NES technology applying. This document clarifies a solution for preventing NES Cell camping of the legacy UE using a network implementation scheme based on the current cell barring mechanism.
2   Discussion

During RAN2 #121Bis-e meeting, it was discussed how to define ‘NES mode’ and how often to change NES mode through email discussion [AT121bis-e][303][NES] Connected mode mobility[1]. In the Email [AT121bis-e][303][NES], some companies wanted definitions for NES mode, NES Cell, or NES state, but a big majority did not want to capture the definition of NES mode, even if necessary. Rapporteur of the Email [AT121bis-e][303][NES] did not make any proposals because of thinking " No NES related definitions are captured now ". 

Through email discussions, many companies did not preclude more frequent NES mode changes on the order of tens of milliseconds, and assumed that NES mode toggling may be only change slower and once turned on/off remains so for seconds or longer (minutes/ hours). Also, in the last meeting, RAN2 confirmed that there is an advantage of the L1 signal for Cell DTX/DRX activation/deactivation from the RAN2 perspective. Accordingly, RAN2 considered L1 and L2 for cell DTX/DRX activation/deactivation in addition to the dedicated RRC signalling, and agreed on a LS document [2]. Dedicated and group common L1 signalling for Cell DTX/DRX activation and deactivation can enable dynamic toggling of NES mode.
Regardless of the definition of the NES mode or NES Cell, the NES capable cell performs the NES function according to the Cell DTX/DRX pattern. The NES operating mode (or operating level) may be dynamically controlled by L1/L2 signalling. According to NES WID [3], there should be no change to SSB transmission due to the introduction of Cell DTX/DRX function, and the impact on IDLE / INACTIVE UE should be avoided.

If the NES mode change is performed in units of tens of milliseconds, the cell DTX/DRX operation for the NES function can be performed without changing the SSB transmission. Thus, the legacy UE in RRC_INACTICE/RRC_IDLE state can camp in NES Cell using current cell selection (reselection) procedures. However, the legacy UE in RRC_INACTICE/RRC_IDLE state camping on NES Cell may be restricted if NES mode toggling continues for more than a few seconds after being turned on/off.

Based on the configuration of the NES function parameters the network may selectively apply the cell bar mechanism by distinguishing between the legacy UE and the NES capable UE for NES mode cells. The cell (re)selection of the UE in the RRC_INACTICE/RRC_IDLE state for the NES Cell should be managed separately between the legacy UE and the NES capable UE. Camping of the NES mode cell of the UE in the RRC_INACTICE/RRC_IDLE state may be controlled by including a new indicator information indicating whether the NES mode cell is barring in system information (e.g., MIB or SIB1). Accordingly, the NES-capable UE in the RRC_INACTICE/RRC_IDLE state may recognize or identify the NES Cell using information on the neighbouring NES mode cell obtained from the last serving cell or new indicator information in system information. However, the legacy UE in the RRC_INACTICE/RRC_IDLE state cannot understand the new indicator information and does not know whether the cell to camp is an NES Cell.
Proposal 1: Additional signalling for system information (i.e. MIB or SIB1) should be introduced for the NES capable UE to camp on the NES Cell where cell barring for the legacy UE applies.

The NES Cell may bar or allow camping the legacy UE in RRC_INACTICE/RRC_IDLE state. If the NES Cell is not barring, the legacy UE may camp in the NES Cell according to the current procedure for cell (re)selection. When camping of the legacy UE is allowed, in order not to affect the access procedure of the legacy UE, the NES Cell should apply or perform the NES function to radio resources other than channels for the access procedure. For example, an NES Cell may allow transmission and reception of uplink and downlink channels requiring an RA procedure in an initial BWP (or default BWP) while performing an NES function according to the configured NES pattern. In addition, the NES Cell may send RRC reject message including a wait timer value considering application of the NES function to the legacy UE attempting access or may instruct redirection to another cell. Handling of the legacy UE in RRC_INACTICE/RRC_IDLE state for the NES Cell may be managed by network implementations based on the current procedures such as cell bar/redirection.
During cell (re)selection, the NES Cell may configure the NES capable UE in RRC_INACTICE/RRC_IDLE state to de-prioritize or prioritize. That is, the network may configure whether NES capable UE (de)prioritizes the NES over the non-NES Cell. The network should be allowed to configure the (de)prioritization using the related parameter such as Qoffset, frequency priority, or excluded cell/black list, etc. These parameters are signalled via SIB or dedicated control message. Additionally, the related information with the parameters can be exchanged and coordinated between neighbour the NES Cells. The NES Cell may use the received (de)prioritization information to determine its own NES configuration. Even when cell barring is applied to limit camping of the legacy UE, the NES capable UE RRC_INACTICE/RRC_IDLE state should be required additional signalling such as NES function support cell indication information so that the NES capable UE can camp in a corresponding cell.
Proposal 2: Handling of legacy UEs in RRC_INACTICE/RRC_IDLE state should be up to network implementation with NES parameter configuration and is based on current procedures (i.e. cell bar/redirection).
Proposal 3: NW should be configurable to de-prioritize or prioritize the NES capable UE in RRC_INACTICE /RRC_IDLE state.
3   Conclusion
This document clarifies a solution for preventing NES Cell camping of the legacy UE using a network implementation scheme based on the current cell barring mechanism, and suggests to adopt the following proposals.
Proposal 1: Additional signalling for system information (i.e. MIB or SIB1) should be introduced for the NES capable UE to camp on the NES Cell where cell barring for the legacy UE applies.
Proposal 2: Handling of the legacy UE in RRC_INACTICE/RRC_IDLE state should be up to network implementation with NES parameter configuration and is based on current procedures (i.e. cell bar/redirection).
Proposal 3: NW should be configurable to de-prioritize or prioritize the NES capable UE in RRC_INACTICE /RRC_IDLE state.
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