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1 Introduction
In this document, we discuss the left issues, and provide the corresponding TPs to BL CR of stage 2 and TS38.423 in [1].
2 Discussion
2.1 Inter node beam activation
"Introduce the new cause value "SSB not Available"?

The detailed signaling of inter-node beam activation procedures over F1AP and XnAP are captured in the corresponding BL CRs. For example, over the 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 the SSB beam list that has been activated. The following is also captured for abnormal cases: "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." If the requested activation action towards the indicated beam is not allowed or resources are not available for the beam, we believe that the cause value "SSB not Available" is necessary.
Proposal 1: Introduce the cause value "SSB not Available" for cases where the activation of the SSB fails.
Whether the new beams deactivation cause "energy saving" is needed? 

If an NG-RAN node providing basic coverage is aware of the reason for beam deactivation in a capacity booster cell, such as for energy-saving purposes, it would be better equipped to make a decision on whether to reactivate those beams.

Proposal 2: Introduce the cause value "energy saving" for cases where the deactivation of the SSB is for energy saving purposes.
Whether the DU sends it preferred beam activation/decision of its own beams to the CU?  

In general, beam resources are managed locally by the DU as lower-level resources. If the DU wants to activate or deactivate some beams, it can do so autonomously and include the Coverage Modification Notification IE in the GNB-DU CONFIGURATION UPDATE message to inform the CU of its beam status. The DU does not need to send its preferred beam activation or deactivation decision/suggestion to the CU.

Proposal 3: The DU can autonomously activate or deactivate its own beams without needing to send its preferred beam activation or deactivation suggestion to the CU

The timer indicated how long the SSBs are activated?
In the current specification, the cell activation procedure does not support specifying the time duration of cell activation in the request message. 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 are unsure how to determine the time duration of the activation, as well as its use cases and benefits.

Proposal 4: There is no need to specify the time duration of beam activation.

Resolve the FFS(es) in the BLCR including the criticality of the cell to be Activated List IE included in the GNB-CU CONFIGURATION UPDATE message, the maximum number of the SSB areas etc. 

The criticality of the beams to be Activated List in the current BL CRs of F1AP and XnAP is not aligned. In XnAP, it is set to "Ignore," while in F1AP, it is set to "Reject." The criticality in F1AP should be changed to "Ignore."

Proposal 5: The criticality of the beams to be Activated List in the current BL CRs of F1AP and XnAP is not aligned. The criticality in F1AP should be changed to "Ignore."

There are following EN(s) and FFS(es) in BL CRs.
XnAP: Editor’s Note: The NR Cells and SSBs List IE may be further refined.

F1AP: Editor’s Note: The Cells with SSBs Activated List IE may be further refined.

F1AP: Maximum no. SSB Areas that can be served by a cell. Value is 64. FFS
Proposal 6: Remove the EN(s) and FFS(es) in F1AP and XnAP BL CRs.
2.2 Paging enhancement 
At the RAN3#119-e meeting, RAN3 asked SA2 if there were any issues from the CN perspective with the mechanism of restricting paging on limited beams for UEs in RRC IDLE. RAN3 received a reply LS in document R3-233729 from SA2 during this meeting. The answer provided in document R3-233729 is shown below.
Answer: SA2 does not see any showstoppers from CN perspective for the enhancements to restrict paging in a limited area for UEs in RRC IDLE. SA2 requests RAN3 to inform SA2 when the related CRs are agreed in order to proceed with alignment CRs in specifications under SA2 control. 

Besides this answer, SA2 also ask RAN3 to validate the following assumption:

" If the initial paging attempt using the potential new parameter of "List of recommended beams" fails, how paging escalation happen will be controlled by the AMF based on existing procedures."
From our perspective, if the initial paging attempt on limited beams fails, the paging escalation can be controlled by the AMF using existing procedures. This means that the AMF can trigger the next paging in the same or extended areas, but without using the recommended beams. For paging UEs in RRC INACTIVE, the same principle should be applied: the NG-RAN node triggers the next paging in the same or extended areas without using the recommended beams. This should be captured in stage 2 by RAN2.
Proposal 7: To reply to SA2 that if the initial paging attempt on limited beams for the UE in RRC idle fails, the paging escalation will be controlled by the AMF using existing procedures,i.e., the AMF triggers the next paging in the same or extended areas without using the recommended beams.
Proposal 8: Inform RAN2 that, from RAN3's perspective, the principle of paging escalation for UEs in RRC INACTIVE is similar to that of the CN initiated paging. The NG-RAN node triggers the next paging in the same or extended areas on all beams.

In the reply LS, SA2 also ask RAN3 the following questions:

Q1: SA2 understands that the beam-based paging is most efficient towards low mobility and static UEs. How is the gNB expected to determine whether the UE is static or not across multiple RRC connections from the same UE considering TS 33.501 contains requirements on 5G-S-TMSI reallocation? 

Q2: SA2 would like to ask about the validity condition of the potential “List of recommended beams” container that is stored in the AMF. What is the AMF condition to delete the stored "List of recommended beams"? 

For Q1, From our perspective, RAN can only report recommended beams to the CN when the UE is released to RRC idle if RAN determines that the UE is a stationary or low-mobility device. This determination can be made, for example, if the UE provides location/speed information within an immediate MDT report (if available) or if RAN receives Expected UE Behaviour information from the AMF. RAN will not store the 5G-S-TMSI if the UE is released. If RAN receives recommended beams within a CN paging message, RAN can assume that the UE is stationary or has low mobility. 

Proposal 9: To reply to SA2 that, from RAN3 perspective, RAN can only report recommended beams to the CN when the UE is released to RRC idle if RAN determines that the UE is a stationary or low-mobility device. This determination can be made, for example, if the UE provides location/speed information within an immediate MDT report (if available) or if RAN receives Expected UE Behaviour information from the AMF. RAN will not store the 5G-S-TMSI if the UE is released. If RAN receives recommended beams within a CN paging message, RAN can assume that the UE is stationary or has low mobility.  

For Q2, From our perspective, the NG-RAN may change the beam configuration of cells, such as changing the coverage area of the beam. As a result, after a period of time, the recommended beams stored by the core network may no longer be valid. There are several alternatives for handling it. For example, after the beam configuration of cells changes, the NG-RAN can notify the core network of which beams have changed or directly instruct the core network to delete the stored recommended beams. Alternatively, the NG-RAN can simply notify a timer to the core network, such as 48 hours. When the timer expires, the core network should delete the corresponding recommended beams. We suggest that RAN3 discuss these alternatives and notify SA2 once a conclusion has been reached.  

Proposal 10: To reply to SA2 that, from RAN3 perspective, the NG-RAN may change the beam configuration of cells, as a result, after a period of time, It is possible that the recommended beams stored by the core network may no longer be valid. RAN3 thinks there are several alternatives for handling it, RAN3 will discuss these alternatives and notify SA2 once a conclusion has been reached.

Proposal 11:  The draft of reply LS to SA2 and RAN2 is provided in Annex. 
2.3 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 need to be exchanged between gNBs for network optimization. Furthermore, the status of activation/deactivation of cell DTX/DRX also needs to be exchanged. We prefer that the cell-level DTX/DRX parameters, as well as the activation/deactivation status, can be exchanged via the Xn setup and NG-RAN node configuration update procedures. Furthermore, although RAN2 generally states that The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration, 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 12: For XnAP, introduce the DTX and DRX Information IE, which includes DTX/DRX parameters and the activation/deactivation status of the DTX/DRX function, into the existing Served Cell Information NR IE used by the Xn setup and NG-RAN node configuration update procedures. The detailed encoding of the new IE is pending RAN2's decision. A corresponding XnAP TP is provided in [1].
Furthermore, some issues discussed in RAN2 have an impact on RAN3. For example, whether multiple configurations of cell DTX or DRX are supported, how to activate or deactivate Cell DTX/DRX, and the alignment of Cell DTX/DRX with UE C-DRX, etc. RAN3 needs to wait for further progress from RAN2 on cell DTX/DRX and check its impact on RAN3.
Proposal 13: Wait for further progress from RAN2 on cell DTX/DRX and check its impact on RAN3. 

2.4 Stage 2 impact 

At the RAN3#119 meeting, some stage 2 BL CRs were assigned to companies, such as 38.401, 38.470, 38.300, and 38.420. RAN3 needs to discuss the Stage 2 aspects of the network energy-saving function for these BL CRs, if needed. Furthermore, RAN2 approved the TS38.300 running CR in R2-2306966. We have provided a TP to TS38.300 based on R2-2306966 in [1].
Proposal 14: RAN3 needs to discuss the Stage 2 aspects of the network energy saving function.
Proposal 15: The TP to 38.300 based on the RAN2 running CR in R2-2306966 is provided in [1]. 
3 Conclusion

For inter-node beam activation, there are following proposals.
Proposal 1: Introduce the cause value "SSB not Available" for cases where the activation of the SSB fails.
Proposal 2: Introduce the cause value "energy saving" for cases where the deactivation of the SSB is for energy saving purposes.
Proposal 3: The DU can autonomously activate or deactivate its own beams without needing to send its preferred beam activation or deactivation suggestion to the CU

Proposal 4: There is no need to specify the time duration of beam activation.

Proposal 5: The criticality of the beams to be Activated List in the current BL CRs of F1AP and XnAP is not aligned. The criticality in F1AP should be changed to "Ignore."

Proposal 6: Remove the EN(s) and FFS(es) in F1AP and XnAP BL CRs.
For paging enhancement, there are following proposals.

Proposal 7: To reply to SA2 that if the initial paging attempt on limited beams for the UE in RRC idle fails, the paging escalation will be controlled by the AMF using existing procedures,i.e., the AMF triggers the next paging in the same or extended areas without using the recommended beams.
Proposal 8: Inform RAN2 that, from RAN3's perspective, the principle of paging escalation for UEs in RRC INACTIVE is similar to that of the CN initiated paging. The NG-RAN node triggers the next paging in the same or extended areas on all beams.

Proposal 9: To reply to SA2 that, from RAN3 perspective, RAN can only report recommended beams to the CN when the UE is released to RRC idle if RAN determines that the UE is a stationary or low-mobility device. This determination can be made, for example, if the UE provides location/speed information within an immediate MDT report (if available) or if RAN receives Expected UE Behaviour information from the AMF. RAN will not store the 5G-S-TMSI if the UE is released. If RAN receives recommended beams within a CN paging message, RAN can assume that the UE is stationary or has low mobility.  

Proposal 10: To reply to SA2 that, from RAN3 perspective, the NG-RAN may change the beam configuration of cells, as a result, after a period of time, It is possible that the recommended beams stored by the core network may no longer be valid. RAN3 thinks there are several alternatives for handling it, RAN3 will discuss these alternatives and notify SA2 once a conclusion has been reached.

Proposal 11:  The draft of reply LS to SA2 and RAN2 is provided in Annex. 
For cell DTX/DRX, there are following proposals.
Proposal 12: For XnAP, introduce the DTX and DRX Information IE, which includes DTX/DRX parameters and the activation/deactivation status of the DTX/DRX function, into the existing Served Cell Information NR IE used by the Xn setup and NG-RAN node configuration update procedures. The detailed encoding of the new IE is pending RAN2's decision. A corresponding XnAP TP is provided in [1].
Proposal 13: Wait for further progress from RAN2 on cell DTX/DRX and check its impact on RAN3. 

For stage 2, there are following proposals.
Proposal 14: RAN3 needs to discuss the Stage 2 aspects of the network energy saving function.
Proposal 15: The TP to 38.300 based on the RAN2 running CR in R2-2306966 is provided in [1]. 
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1. Overall Description:

RAN3 thanks SA2 for the LS on the enhancements to restricting paging in a limited area. Regarding the assumption that "If the initial paging attempt using the potential new parameter of List of recommended beams fails, how paging escalation happens will be controlled by the AMF based on existing procedures," RAN3 agrees with it, if the initial paging attempt on limited beams for the UE in RRC idle fails, the paging escalation will be controlled by the AMF using existing procedures,i.e., the AMF triggers the next paging in the same or extended areas without using the recommended beams.
For the questions:


Q1: SA2 understands that the beam-based paging is most efficient towards low mobility and static UEs. How is the gNB expected to determine whether the UE is static or not across multiple RRC connections from the same UE considering TS 33.501 contains requirements on 5G-S-TMSI reallocation? 

Answer: From RAN3 perspective, RAN can only report recommended beams to the CN when the UE is released to RRC idle if RAN determines that the UE is a stationary or low-mobility device. This determination can be made, for example, if the UE provides location/speed information within an immediate MDT report (if available) or if RAN receives Expected UE Behaviour information from the AMF. RAN will not store the 5G-S-TMSI if the UE is released. If RAN receives recommended beams within a CN paging message, RAN can assume that the UE is stationary or has low mobility.

Q2: SA2 would like to ask about the validity condition of the potential “List of recommended beams” container that is stored in the AMF. What is the AMF condition to delete the stored "List of recommended beams"? 

Answer: From RAN3 perspective, the NG-RAN may change the beam configuration of cells, as a result, after a period of time, It is possible that the recommended beams stored by the core network may no longer be valid. RAN3 thinks there are several alternatives for handling it, RAN3 will discuss these alternatives and notify SA2 once a conclusion has been reached.
To RAN2:

From RAN3's perspective, the principle of paging escalation for UEs in RRC INACTIVE is similar to that of the CN initiated paging. The NG-RAN node triggers the next paging in the same or extended areas on all beams.

2. Actions:

To SA2 group.

ACTION: RAN3 kindly asks SA2 and RAN2 to take the above information into account. RAN3 is working on CRs for restricting paging for UEs in RRC idle and will send them to SA2 once they are completed. 
Date of Next RAN3 Meetings:

RAN3#121-bis, 10-09 ~10-13,  2023 XiaMen, CN

