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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.
At the last RAN3 meeting, we started the WID and had some discussion on the objectives. This paper continues the discussion.
2	Discussion
2.1	Impact on XnAP TS 38.423
The below existing procedure could be used to implement inter-node information exchange on cell DTX/DRX:
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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.
NOTE:	Update of application level configuration data also applies between two NG-RAN nodes in case the SN (i.e. the gNB) does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [8]. How to use this information when this option is used is not explicitly specified.
The procedure uses non UE-associated signalling.
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Figure 8.4.2.2-1: NG-RAN node Configuration Update, successful operation



The cell DTRX information can be carried at cell level.
[bookmark: _Hlk127466778]Proposal 1: RAN3 to discuss and agree that NG-RAN node1 uses “NG-RAN node configuration Update” procedure to update the cell DTRX information to NG-RAN node 2 over XnAP.
In [2], we have further discussed an enhancement on the inter-node coordination, that is the Cell DTRX can be coordinated among the neighbouring nodes:
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The “Cell DTRX information Report” in the above is the NG-RAN node configuration Update, and the “Cell DTRX information coordination” is the NG-RAN node configuration Update Acknowledge.
Proposal 2: RAN3 to discuss and agree that to coordinate the cell DTRX information among the NG-RAN nodes over XnAP;
Proposal 3: RAN3 to discuss and agree that NG-RAN node x uses “NG-RAN node configuration Update Acknowledge” procedure to send the coordinated value to NG-RAN node 1 over XnAP.
There is an existing procedure to perform Cell Activation, see below:
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The purpose of the Cell Activation procedure is to enable an NG-RAN node to request a neighbouring NG-RAN node to switch on one or more cells, previously reported as inactive due to energy saving.
The procedure uses non UE-associated signalling.
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Figure 8.4.3.2-1: Cell Activation, successful operation




The existing procedure can be used, the beam aspect can be added. Further in the response, the NG-RAN node2 could send feedback related to if the beam is activated, and if other beams are activated instead.
Proposal 4: It is proposed that RAN3 to discuss and agree to include beam activation information in the Cell Activation request, and include beam activation result, including if successful, if other beams are activated in the response over XnAP.

2.2	Impact on F1AP TS 38.473
There are two existing procedures over F1AP for gNB-CU and DU to update the configuration.
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The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc20955748][bookmark: _Toc29892842][bookmark: _Toc36556779][bookmark: _Toc45832155]NOTE:	Update of application level configuration data also applies between the gNB-DU and the gNB-CU in case the DU does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [7]. How to use this information when this option is used is not explicitly specified.
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Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation




Proposal 5: RAN3 to discuss and agree to include the Cell DTRX information in F1 Setup and gNB-DU over F1AP.
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The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
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Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation



Proposal 6: RAN3 to discuss and agree to include the Beam Activation Information in gNB-CU Configuration Update and the feedback in the response message over F1AP.

2.3	Paging Enhancement
To specify the Enhancements on restricting paging in a limited area is an Objective in WID.
At the last RAN3 meeting, companies provided solutions to support this enhancement by include the last used area/ SSB over F1AP, proposals also including the impacts NGAP.
The discussed solutions provide the paging enhancement in a limited area for e.g. stationary UEs in:
· RRC-Idle
· RRC-Inactive
In our view, the paging enhancement objective shall be supported, in the exactly the same way as the other RAN3 objective. The discussion could be on if we support only RRC-Inactive, or also include RRC-Idle.
In our view, the impact to the specification to support both are minor.
Proposal 7: RAN3 to discuss and agree to include “a paging restricted area” enhancement for both RRC-Idle and RRC-Inactive stationary or low mobility UEs.

2.3.1	Energy Efficiency When Paging a Part of the Cell
With the possibility for the DU to indicate a smaller area in the cell where the UE is released the CU can use this information to improve the paging efficiency. In legacy implementations the CU implementation may have a model such that it knows a probability that the UE is in specific cell when it shall page the UE. If more accurate information of where the UE was released is available to the CU this can be considered when predicting the cell where the UE is camping. For stationary UE, CU is most of the time certain that the UE will remain at the limited area.
NG-RAN node is aware of the UE be “stationary”, refer to TS 38.413 Chapter 9.3.1.144	UE Differentiation Information

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodic Communication Indicator
	O
	
	ENUMERATED
(periodically, on demand, …)
	

	Periodic Time
	O
	
	INTEGER (1..3600, …)
	

	Scheduled Communication Time
	
	0..1
	
	

	Skip unrelated IEs

	Stationary Indication
	O
	
	ENUMERATED
(stationary, mobile, …)
	



The simplest Use Case is to paging the stationary UE, we would only need to paging the last served area that UE is released, there is no need to paging at the bigger area, or even enlarging the UE paging area when the UE may not response to the first paging attempts.
The solution requires that DU to indicate a smaller area in the cell where the UE is released.
In our view, DU may indicate the area without the need for CU or other nodes to understand. Any area is DU internal, it could be correlated to the selected beams (SSB) and possibly other information. 
When the CU-CP wants to page this area, it provides this area indication to the DU in the paging message. The DU which receives this area indication knows exactly what it means and performs paging accordingly. If the DU receives a paging request indicative of an area which does not exist the legacy paging is applied.
Proposal 8: RAN3 to discuss and agree to include “a paging restricted area” in the paging over F1AP.
Proposal 9: If we would like to further restrict, RAN3 to discuss and agree to include the last used SSB in the paging over F1AP.

2.3.2	F1AP proposals
There is an existing procedure to perform Paging in gNB-DU. See below:
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The purpose of the Paging procedure is used to provide the paging information to enable the gNB-DU to page a UE. The procedure uses non-UE associated signalling.
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Figure 8.7.1.2-1: Paging procedure. Successful operation.


A restricted area could be SSBs that the UE last used. This is particularly useful for stationary UEs. When gNB-CU pages UE.



3	Proposals
Proposal 1: RAN3 to discuss and agree that NG-RAN node1 uses “NG-RAN node configuration Update” procedure to update the cell DTRX information to NG-RAN node 2 over XnAP
Proposal 2: RAN3 to discuss and agree that to coordinate the cell DTRX information among the NG-RAN nodes over XnAP
Proposal 3: RAN3 to discuss and agree that NG-RAN node x uses “NG-RAN node configuration Update Acknowledge” procedure to send the coordinated value to NG-RAN node 1 over XnAP
Proposal 4: It is proposed that RAN3 to discuss and agree to include beam aspect in the Cell Activation request, and include beam activation result, including if successful, if other beams are activated in the response over XnAP
Proposal 5: RAN3 to discuss and agree to include the Cell DTRX information in F1 Setup and gNB-DU over F1AP.
Proposal 6: RAN3 to discuss and agree to include the Beam Activation Information in gNB-CU Configuration Update and the feedback in the response message over F1AP.
Proposal 7: RAN3 to discuss and agree to include “a paging restricted area” enhancement for both RRC-Idle and RRC-Inactive stationary or low mobility UEs.

Proposal 8: RAN3 to discuss and agree to include “a paging restricted area” in the paging over F1AP.
Proposal 9: If we would like to further restrict, RAN3 to discuss and agree to include the last used SSB in the paging over F1AP.

The F1AP CR is submitted in [3].
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