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1   Introduction
Through the discussion at the SI phase, it was confirmed that NES technology is essential for reducing operating costs, and that NES methods in the time domain such as cell DTX can be an efficient solution. The objectives of WID[1] to support NES functions are as follows.
[image: image1.png]Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4
study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency
synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on
SCell activation procedures if necessary [RAN4, RAN2]

Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in
RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]

e Note: No change for SSB transmission due to cell DTX/DRX.
e Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.

Specify the following techniques in spatial and power domains

e Specify necessary enhancements on CSI and beam management related procedures including measurement
and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active
transceiver chains) [RAN1, RAN2]

e Specify necessary enhancements on CSI related procedures including measurement and report, and
signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RANI,
RAN2]

e Note: Above objectives are only for UE specific channels/signals

e Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and
requirements

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

Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]
Specify inter-node beam activation and enhancements on restricting paging in a limited area [RAN3].

Specify the corresponding RRM/RF core requirements, if necessary, for the above features [RAN4]




2   Discussion

Regarding the RAN2 impact of cell selection/reselection using NES technology, the definition of NES cells and the handling of RRC inactive/idle UEs were discussed at the last RAN2 meeting. Based on the consensus in the [PRE120][303][NES] summary of Cell (Re)selection[2], some agreements were reached as shown below[3]:
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1 Keep the terminology of "NES cell" in the TR. The definition of NES cell will be discussed in
normative phase. Remove the FFS on definition (rapporteur to update this).

2 Forlegacy UE barring mechanism, current TR is sufficient to conclude SI, and solution details
should be discussed in normative phase. Remove the FFS on exact mechanism and spec
impacts.

3 From RAN2 perspective legacy devices and new NES UEs can be handled via cell
selection/reselection techniques





Regarding the definition of the NES cell, the NES cell should refer to either a cell supporting the NES function or a cell performing the NES function. The NES function is triggered when the load status of the cell is relatively low, and may perform the NES operation for all/partial radio resources of the cell. The NES operation mode (or operation level) should be dynamically controlled by L1/L2 signalling according to the status of the RRC Connected UE, such as the type and amount of data traffic being provided and channel quality. NES operation may be initiated in a timely manner according to the NES operation pattern when predefined triggering conditions are met. Therefore, if the NES cell is restricted to only the cell performing the NES function, control signalling for the RRC Inactive/Idle UE camping in the corresponding cell frequently occurs or NES function operation is limited, so energy saving performance may not be as expected.
Proposal 1: NES cell should include both a cell supporting NES function and a cell performing NES function.

Mobility control of the UE in RRC_INACTICE/RRC_IDLE state considering the NES cell should be managed by distinguishing the legacy UE from the NES capable UE. The legacy UE in the RRC_INACTICE/RRC_IDLE state does not know whether the cell to camp is the NES cell. The NES capable UE in RRC_INACTICE/RRC_IDLE state may recognize or identify the NES cell using system information or NES cell information obtained from the last serving cell.
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.
Proposal 2: Handling of the legacy UE in RRC_INACTICE/RRC_IDLE state is up to network implementation based on current procedures.
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 NW may configure whether NES capable UE (de)prioritizes the NES cell over the non-NES cell. The NW 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 3: NW should be configurable to de-prioritize or prioritize the NES capable UE in RRC_INACTICE /RRC_IDLE state.
Proposal 4: Additional signalling should be introduced for the NES capable UE to camp on NES cell where cell barring for the legacy UE applies.

3   Conclusion
This document describes how to define the NES cell and the handling of the UE in RRC_INACTIVE/RRC
_IDLE state, and suggests to adopt the following proposals.
Proposal 1: NES cell should include both a cell supporting NES function and a cell performing NES function.

Proposal 2: Handling of the legacy UE in RRC_INACTICE/RRC_IDLE state is up to network implementation based on current procedures.
Proposal 3: NW should be configurable to de-prioritize or prioritize the NES capable UE in RRC_INACTICE /RRC_IDLE state.
Proposal 4: Additional signalling should be introduced for the NES capable UE to camp on NES cell where cell barring for the legacy UE applies.
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