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1 Introduction
After RAN3#119bis-e meeting, there are some left issues on network energy saving. In this document, we discuss these issues, and the corresponding TPs to BL CR of stage 2 and TS38.423 are provided in [1].
2 Discussion
2.1 inter node beam activation
In the previous RAN3 meeting, The detail signaling of inter-node beam activation procedure over F1AP/XnAP is captured into BL CR. For example, over Xn interface, the CELL ACTIVATION REQUEST message may include the SSB beam list that is requested to be activated, and the CELL ACTIVATION RESPONSE message may include SSB beam list that are activated, and the following is also captured for abnormal case "If the NG-RAN node2 cannot activate any of the cells or any of the SSB beams indicated in the CELL ACTIVATION REQUEST message, it shall respond with the CELL ACTIVATION FAILURE message with an appropriate cause value." . 

However, the issue on whether a new cause value is needed is left.

-FFS if a new cause is needed. The detailed IE name/encoding can be further refined.

We believe that at least the following cause values need to be added: "unknown SSB index" and "Resources not available for the beam(s)".

Proposal 1: Introduce the cause values of 'unknown SSB index' and 'Resources not available for the beam(s)' over XnAP/F1AP for failed activation of SSB beam.
In the previous RAN3 meeting, the following issues are left.
To be continued at the next meeting (by contribution driven): 

-Whether the DU sends it preferred beam activation/decision of its own beams to the CU?  

-Whether the new beams deactivation cause (‘energy saving’) is needed? 

-The timer indicated how long the SSBs are activated?

If the DU wants to activate/deactivate some beams, DU can autonomously activate/deactivate its own beams, and include the Coverage Modification Notification IE in the GNB-DU CONFIGURATION UPDATE message to inform CU its beams status. The DU does not need to send its preferred beam activation/decision to the CU.
Proposal 2: The DU does not need to send its preferred beam activation/decision to the CU. The DU can autonomously activate/deactivate its own beams. 

NG-RAN node can decide to deactivate some beams of its cells for energy saving purposes. If an NG-RAN node providing basic coverage is aware of the reason for beam deactivation of a capacity booster cell, it would be better for it to make a decision on whether to reactivate those beams of capacity booster cells.
Proposal 3: Add the new cause value of "energy saving" over XnAP/F1AP for the reason of beams deactivation.

In current specification, specifying the time duration of cell activation in request message is not supported in the cell activation procedure. We believe that the same principle applies to inter-node beam activation, and there is no need to specify the time duration of beam activation. Additionally, we wonder how to determine the time duration of the activation.

Proposal 4: There is no need to specify the time duration of beam activation.
2.2 paging enhancement 
In RAN3#119-e meeting, a LS in R3-232084 has been sent to SA2 and RAN2, and RAN3 asked SA2 the following in the LS. It is proposed to wait for feedback from SA2 before deciding whether to support paging enhancement for UEs in RRC idle .
	RAN3 also discussed the enhancements to restrict paging in a limited area for UEs in RRC IDLE state based on the following mechanism: 

The signalling procedure of the paging enhancement for UEs in RRC_IDLE state is given as follows: 

The last serving gNB reports a list of recommended beams (e.g., last few served SSBs) of the gNB to the AMF in UE CONTEXT RELEASE COMPLETE message over NGAP

The AMF stores the list of recommended beams while UE is in RRC_IDLE state
During idle mode paging, the AMF sends the stored recommended beams back to the last serving gNB in the NGAP Paging message. 

To assist in NGAP Paging, it is expected that the gNB shall provide the list of recommended beams to the CN only for UEs that are known to be stationary, but it is up to gNB’s implementation to decide to which UEs the paging enhancement technique is applied. 

RAN3 assumes that the list of recommended beams will be transparent to AMF. 

Q2: RAN3 would respectfully like to ask SA2 if there are any issues from CN perspective with this mechanism.




Proposal 5: RAN3 will wait for feedback from SA2 before deciding whether to support paging enhancement for UEs in RRC idle.
2.2 cell DTX/DRX 
RAN2#121 meeting made further agreements as follows. 

Agreements 

There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs

Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.

Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer .  FFS on configuration signaling and stage 3.  

Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  

RAN2#121-bis meeting made further agreements as follows. 

A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 

A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 

The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 

As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. 

From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about feasibility and design details.   Ask about feasibility and reliability of using L1 signaling.  Clarify that the question is about activation/deactivation copy the agreement from last meeting that we are focusing on single configuration.  Extract a few key benefits of dynamic signaling from email discussion and online discussions

As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period

As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods

As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods, e.g. SR transmissions are dropped during the non-active period 

FFS: whether we will allow to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to to support high priority traffic 

(for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission till the Cell DRX active period without triggering RACH.  For the FFS case there may be some exceptions.  

The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time.   UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time.   FFS how to deal with any exceptions (e.g. SR if agreed and RACH).  

FFS how to deal with retransmissions

For our common understanding, the cell-level DTX/DRX parameters needs to be exchanged between gNBs for network optimization. Furthermore, the status of activation/deactivation of the cell DTX/DRX also needs to be exchanged. We think the cell-level DTX/DRX parameters as well as the activation/deactivation status can be exchanged via Xn setup and NG-RAN node configuration update procedure.Although RAN2 generally states that "The Cell DTX/DRX configuration contains at least: "periodicity, start slot/offset, on duration", but stage 3 has not been discussed in RAN2. We believe that the information exchanged on the RAN3 interface needs to be aligned with the definitions in the RRC messages. 

Proposal 6: For XnAP, introduce the DTX and DRX information IE (includes DTX/DRX parameters and the activation/deactivation status of DTX/DRX function) into existing Served Cell Information NR IE used by Xn setup and NG-RAN node configuration update procedure. The detailed encoding of the new IE is pending to RAN2. (Corresponding XnAP TP is provided in [1]).
Furthermore, Whether multiple configurations of cell DTX or DRX are supported or not, and whether L1 signaling for Cell DTX/DRX activation/deactivation is used or not, are FFS. Anyway, these issues have impact on RAN3 specification,e.g, whether activation/deactivation indication needs to be introduced over F1AP.

Proposal 7: Wait for further progress from RAN2 on cell DTX/DRX and check impact on RAN3. 
2.4 Stage 2 impact 

It is time to capture the Stage 2 aspects for network energy saving function, the TPs to 38.401,38.470,38.300,and 38.420 are provided in [1].

Proposal 8:  The TPs to stage 2, e.g, 38.401,38.470,38.300,and 38.420 are provided in [1]. 
3 Conclusion

For inter-node beam activation, there are following proposals.
Proposal 1: Introduce the cause values of 'unknown SSB index' and 'Resources not available for the beam(s)' over XnAP/F1AP for failed activation of SSB beam.
Proposal 2: The DU does not need to send its preferred beam activation/decision to the CU. The DU can autonomously activate/deactivate its own beams. 

Proposal 3: Add the new cause value of "energy saving" over XnAP/F1AP for the reason of beams deactivation.

Proposal 4: There is no need to specify the time duration of beam activation.
For paging enhancement, there is following proposal.
Proposal 5: RAN3 will wait for feedback from SA2 before deciding whether to support paging enhancement for UEs in RRC idle.

For cell DTX/DRX, there is following proposal.
Proposal 6: For XnAP, introduce the DTX and DRX information IE (includes DTX/DRX parameters and the activation/deactivation status of DTX/DRX function) into existing Served Cell Information NR IE used by Xn setup and NG-RAN node configuration update procedure. The detailed encoding of the new IE is pending to RAN2. (Corresponding XnAP TP is provided in [1]).
Proposal 7: Wait for further progress from RAN2 on cell DTX/DRX and check impact on RAN3. 
For stage 2, there is following proposal.
Proposal 8:  The TPs to stage 2, e.g, 38.401,38.470,38.300,and 38.420 are provided in [1]. 
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