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1	Background
The new Work Item NES has been approved, refer to [1].
	The objectives of the work item are the following:

1. 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]

2. [bookmark: _Hlk127459743]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]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.
3. Specify the following techniques in spatial and power domains
· 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]
· 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 [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements

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

5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]

6. [bookmark: _Hlk127463964][bookmark: _Hlk131413501]Specify inter-node beam activation and enhancements on restricting paging in a limited area [RAN3].

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




Objective 2 and object 6 have explicit RAN3 objectives, which we should work on the stage 3 specification.
This paper focus on the Cell DTRX topics and the other remain topics in RAN3.
2	Discussion
2.1 Cell DTRX
In the past, we have put the topic on hold, in waiting for RAN1/2 further agreements.
RAN1 and RAN2 have basically concluded on the topic, with the following:
· Cell DTRX is UE specific, not Cell or Node Specific,
· The activation and deactivation of Cell DTRX can be done with L1 signalling using PDCCH
· The Cell DTRX is configured to UE via RRC

When we started the Rel-18 WID, we have made some basic assumption on supporting Cell DTRX with NG-RAN node Configuration Update over XnAP and gNB-DU Configuration Update over F1AP. We had in mind at that time the Cell DTRX is “cell specific” and rather static.
With the details on how Cell DTRX are supported by RAN1 and RAN2, we consider that the assumption of using the existing message may not fulfil the need in the best way,:
· The purpose of the NG-RAN node Configuration Update procedure is to update application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface. Due to the fact that a Cell DTRX configuration is a UE configuration and that a Cell DTRX configuration can be activated and deactivated with L1 message, it becomes uncertain how this information should be conveyed over XnAP (and F1AP) and how the information could be useful by the receiver.
· Different UEs in a cell may have different Cell DTRX configurations, e.g., a different start slot/offset.
· The NG-RAN node Configuration Update and gNB-DU Configuration Update procedures are not meant to convey UE associated information. 
· If the receiver considers that the Cell DTRX information of the neighboring node is only useful when it is activated, the Xn signally would be very dynamic and thus become a burden. However without knowing the activation of the Cell DTRX configuration, the receiver node may make wrong conclusion.

Since it is possible that multiple Cell DTRX configurations are used in a cell (e.g., one Cell DTRX configuration for each UE), NG-RAN nodes cannot exchange “the” Cell DTRX configuration of a cell. However, the aim of using Cell DTRX is to create certain TX/RX idle periods for the cell to go into a sleep state with a certain transition time. Thus, we believe that the usage of Cell DTRX, if used effectively, will result in a certain, periodically repeating, resource usage pattern, even if two or more Cell DTRX configurations are being used. 
In one example, there may be two Cell DTRX configurations that are identical except from the periodicity, also known as cycle curation. The periodicity may be double for some UEs in a cell compared to other UEs in the cell. In this example, the cell’s resource usage may be expected to show some kind of periodic behaviour with a periodicity that corresponds to the longest periodicity among Cell DTRX patterns used in the cell.
We consider that a new procedure should be discussed, to handle the Cell DTRX related information exchange. 
What we think the important aspects in the new procedure are:
· One NG-RAN node could request the other NG-RAN node to report its resource status statistics, e.g. the probability of the Cell DTRX related information.
· Cell DTRX related information could describe a resource usage pattern in the form of a start slot/offset, a periodicity (or cycle duration), and an “on duration” corresponding to the period with a higher resource utilization. In addition, it could include the probability of resource usage during the on/active period and outside of the on/active period.
· By Cell DTRX related information, we could also consider as the duration and the probability of the sending node to use such information. 
· In this way, we could avoid the frequent signalling when the Cell DTRX configuration are activated or deactivated, but yet the receiving NG-RAN node is aware of how the Cell DTRX configuration is used by the sending NG-RAN node, or how resources are used in the context of Cell DTRX.
· The sending node could update to its neighbouring nodes when the probability has changed for its cell DTRX configuration or resulting resource usage; due to, e.g. its load situation
· NG-RAN node could information each other when it is fallback to the non NES, e.g. due to high load.
· We propose to use non UE associated signalling.
· Keep the procedure more general so that it is extendable for future use.

To make a general approach for future extension, we propose to have one class 1 procedure for the Resource status statistics exchange, and one class 2 procedure for the second NG-RAN node to perform Resource status statistics update:
[image: ]
The above procedure is initiated by one NG-RAN node to request the other NG-RAN node to report the resource status statistics, such as how the Cell DTRX information will be used.


The above procedure is used by the NG-RAN node received the request early to perform Resource Status statistics update.
Proposal 1: It is proposed that RAN3 to discuss and agree to introduce a “Resource Status exchange procedure” including “Cell DTRX information” over XnAP and F1AP.
Proposal 2: It is proposed that RAN3 to discuss and agree the Cell DTRX Information exchanged over XnAP contains the “onDuration usage probability” and “offDuration usage probability” to indicate the probability that the resource is used during the on or off Duration by the sending NG-RAN node.

2.2 Dual Connectivity support when Cell DTRX is configured
RAN3 in the past has assumed that the Cell DTRX is Cell Specific not UE specific. It may have some truth as we consider that all the UEs in the Cell using Cell DTRX may have a common off duration, while some UE may even have multiple of the off durations. 
Nevertheless, each UE is configured over RRC with its own Cell DRX and Cell DTX. RAN2 has agreed how these should be configured.
We have assumed that gNB-DU configures the Cell DTRX for the UE, and send it in the DU to CU information, but not in the RRC container.
gNB-CU configures the UE with the Cell DTRX information. When Dual Connectivity is setup, the MN should notify the SN how the Cell DTRX for the UE is configured so the SN, when possible, could align the settings in its resource.
Proposal 3: It is proposed that RAN3 to discuss and agree to include the Cell DTRX configuration for the UE in Dual Connectivity procedure.

3	Proposals
Proposal 1: It is proposed that RAN3 to discuss and agree to introduce a “Resource Status exchange procedure” including “Cell DTRX information” Exchange over XnAP and F1AP.
Proposal 2: It is proposed that RAN3 to discuss and agree the Cell DTRX Information exchanged over XnAP contains the “onDuration usage probability” and “offDuration usage probability” to indicate the probability that the resource is used during the on or off Duration by the sending NG-RAN node.
Proposal 3: It is proposed that RAN3 to discuss and agree to include the Cell DTRX configuration for the UE in Dual Connectivity procedure.
The Text Proposal is submitted in [4].
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