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1 Introduction

CB: # NetworkES_Solutions

Paging enhancement:

- Apply in both IDLE paging and inactive paging scenarios?

- Support only for stationary UEs?

- Send LS to RAN2 for potential RAN2 impact of restricting paging?

Inter-node beam activation:

- Reuse cell activation procedure for XNAP, CU Configuration Update procedure for F1AP? Or introduce new beam activation procedure over XnAP/F1AP?

- Whether to support beam level deactivation?

- Whether failure procedure is needed?

- Add new "energy saving " cause value for the SSBs deactivation informed in legacy coverage information?

- DU may transfer the preferred activation decision to CU?

Cell DTX&DRX:

- Reuse NG-RAN node configuration Update procedure for exchanging information between nodes?

- Detail cell dtx/drx information pending to RAN2.

- Capture agreements and open issues

- Provide TPs if agreeable.

(moderator - HW)

Summary of offline disc R3-231897
2 For the Chairman’s Notes

Propose the following:

Agree the following proposals for inter-node beam activation
Proposal 1.1: For inter-node beam activation, the XnAP CELL ACTIVATION procedure, and the F1AP GNB-CU CONFIGURATION UPDATE procedure are reused. 

Proposal 1.2: 

· 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. When the receiving NG-RAN node cannot activate any of the SSB beams, it should respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. 
· FFS if a new cause is needed.  The detailed IE name/encoding can be further refined. 
· Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the SSB beam list that is requested to be activated, and the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE may include SSB beam list that are activated.  In case the gNB-DU cannot activate any of the requested SSB beams, it should respond with the GNB-CU CONFIGURATION UPDATE FAILURE message with an appropriate cause value. 
· FFS if a new cause is needed. The detailed IE name/encoding can be further refined.
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? 
Agree the following proposals for enhancements on restricting paging in a limited area
Proposal 2.1: It’s up to gNB’s implementation to decide to which UEs the paging enhancement technique is applied. 

Proposal 2.2: The paging enhancement technique is applicable for UEs in RRC inactive state.  

Proposal 2.3:  Introduce the recommended SSB beam list in the F1AP paging message.  
Proposal 2.4: Introduce a list of last few served SSB beam s/recommended SSB beam list as paging assistance information to the gNB-CU in UE CONTEXT RELEASE COMPLETE message over F1AP. 
Proposal 2.5: Send a LS to RAN2 asking feedback containing the agreements for RRC inactive UE, and to SA2 asking feedback for RRC idle UE. 

Cell DTX/DRX enhancement

To be continued (by contribution): 

· In the CU/DU split architecture, whether the Cell DTX/DRX parameters are decided by the gNB-DU or based on the gNB-CU assistance?  

To implement the above agreements, agree the following proposals: 
Proposal A: Endorse the XnAP BLCR in R3-231984 and F1AP BLCR in R3-231983 
Proposal B: Agree the LS in R3-231985 to RAN2/SA2. 
BLCR rapporteurs: 

	38.423
	Huawei

	38.473
	Ericsson

	38.413 if needed
	Samsung

	38.401 if needed
	Nok

	38.300 if needed
	ZTE

	38.470 if needed
	Qualcomm

	38.420 if needed
	CATT

	38.410 if needed
	Lenovo

	37.340 if needed
	Intel


Proposal: Discuss the draft TS 38300 CR in R3-232052 if time allows. 
3 Discussion (Round 2)

Please provide your Round 2 views by 07:00 UTC Monday April 24th. 

Based on the first-round discussion, the following proposals are made:

Agree the following proposals for inter-node beam activation
Proposal 1.1: For inter-node beam activation, the XnAP CELL ACTIVATION procedure, and the F1AP GNB-CU CONFIGURATION UPDATE procedure are reused. 

Proposal 1.2: 

· Over Xn interface, the CELL ACTIVATION REQUEST message may include the SSB list that is requested to be activated, and the CELL ACTIVATION RESPONSE message may include SSB list that are activated. When the receiving NG-RAN node cannot activate any of the SSBs, it should respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. FFS if a new cause is needed. 
· Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the SSB list that is requested to be activated. In case the gNB-DU cannot activate any of the requested SSBs, it should respond with the GNB-CU CONFIGURATION UPDATE FAILURE message with an appropriate cause value. FFS if a new cause is needed
To be continued: 

· 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? 
Agree the following proposals for enhancements on restricting paging in a limited area
Proposal 2.1: It’s gNB’s implementation to decide to which UEs the paging enhancement technique is applied. 

Proposal 2.2: The paging enhancement is applicable for UEs in inactive state.  

Proposal 2.3:  Introduce the recommended paging SSB list in the F1AP paging message.  The naming and formats can be discussed at the second-round. 

Proposal 2.4: Introduce a list of last few served SSBs/recommended SSB list as assistance to the gNB-CU in UE CONTEXT RELEASE COMPLETE message. The naming and formats can be discussed at the second-round. 
Proposal 2.5: To send LS to RAN2 asking feedback containing the agreements for RRC inactive UE, to SA2 asking feedback containing impact analysis for idle UE. The detailed contents are to be reviewed at the second-round. 

Cell DTX/DRX enhancement

To be continued: 

· In the CU/DU split architecture, whether the Cell DTX/DRX parameters are decided by the gNB-DU or based on the gNB-CU assistance?  

Question 1: please provide your comments below if the above proposals need to be revised, or are disagreeable? 

	Company
	Comment

	Qualcomm
	For P1.2, I see the following options:

· Option 1: Aligned Xn and F1

· 1a: Include “SSBs that are activated” in both XnAP and F1AP

· 1b: Include “SSBs failed to be activated” in both XnAP and F1AP

· Option 2: Non-aligned Xn and F1

· 4 combinations are possible under Option 2

Firstly, we prefer aligned Xn and F1 (so option 1). And since typically, the SSBs that are failed to be activated would be less, we prefer option 1b

Proposal 1.2: 

· Over Xn interface, the CELL ACTIVATION REQUEST message may include the SSB list that is requested to be activated, and the CELL ACTIVATION RESPONSE message shall include SSB list that are failed to be activated. When the receiving NG-RAN node cannot activate any of the SSBs, it should respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. FFS if a new cause is needed. 
· Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the SSB list that is requested to be activated , and the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE shall include SSB list that are failed to be activated. In case the gNB-DU cannot activate any of the requested SSBs, it should respond with the GNB-CU CONFIGURATION UPDATE FAILURE message with an appropriate cause value. FFS if a new cause is needed
Proposal 2.1: It’s upto gNB’s implementation to decide to which UEs the paging enhancement technique is applied. 

Proposal 2.2: The paging enhancement technique is applicable for at least UEs in inactive state.  

Proposal 2.3:  Introduce the recommended paging SSB list in the F1AP paging message.  The naming and formats can be discussed at the second-round. 

Proposal 2.4: Introduce a list of last few served SSBs/recommended SSB list as assistance to the gNB-CU in UE CONTEXT RELEASE COMPLETE message over F1AP. The naming and formats can be discussed at the second-round. 
Proposal 2.5: What are the intended contents of LS to RAN2? Are we also planning to ask Nokia’s concern on if there are any issues in having different paging messages being transmitted by the different beams of a cell? We are fine to ask this and get clarity from RAN2.

[Moderator]:  thanks for bringing out. My initial thought would update the draft LS directly. Then a new question about the contents of RAN2 LS is added below. 

	Ericsson
	The change from “May” to “Shall” is fine, as long as it still means that the IEs are “optional”

We think it is good to include the list that “SSBs are activated”; we could as well include the list “SSBs failed to be activated”.

	CATT
	We also think it’s good to include the list of SSBs activated in the CELL ACTIVATION RESPONSE message, since it aligns well with the design of CELL ACTIVATION RESPONSE message on indicating the list of cells activated. 

Further, we think the absence of SSB list means all SSBs in the cell are requested to be activated or activated.

Proposal 1.2: 

· Over Xn interface, the CELL ACTIVATION REQUEST message may include the SSB list that is requested to be activated for a cell, and absence of the SSB list means all SSBs in the cell are requested to be activated. The CELL ACTIVATION RESPONSE message may include SSB list that are activated, and absence of the SSB list means all SSBs in the cell are activated as request. When the receiving NG-RAN node cannot activate any of the SSBs, it should respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. FFS if a new cause is needed. 
· Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the SSB list that is requested to be activated, and absence of the SSB list means all SSBs in the cell are requested to be activated. The GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE shall include SSB list that are activated, and absence of the SSB list means all SSBs in the cell are activated as request. In case the gNB-DU cannot activate any of the requested SSBs, it should respond with the GNB-CU CONFIGURATION UPDATE FAILURE message with an appropriate cause value. FFS if a new cause is needed

	Moderator2
	About “shall” or “may”, the moderator prefers to keep the “may” since it is optional information in the response message. 

Based on the comments received, at this meeting, we can at least go with option 1 – aligned Xn and F1. About 1a vs. 1b, the moderator tends to take similar approach for cell activation 1a. Please Qualcomm comments if this is ok for you or not (Thanks!).  Note that the editor notes are already added in the Xn/F1 CRs that this IE will be further refined.  

The P1.2 is updated as follows. 

Updated proposal 1.2: 

· Over Xn interface, the CELL ACTIVATION REQUEST message may include the SSB list that is requested to be activated, and the CELL ACTIVATION RESPONSE message may include SSB list that are activated. When the receiving NG-RAN node cannot activate any of the SSBs, it should respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. FFS if a new cause is needed. 
· Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the SSB list that is requested to be activated.  The GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE may include SSB list that are activated.  In case the gNB-DU cannot activate any of the requested SSBs, it should respond with the GNB-CU CONFIGURATION UPDATE FAILURE message with an appropriate cause value. FFS if a new cause is needed


	Nokia
	We agree with CATT’s comments that absence of SSB list means that the request concerns all SSBs in the cells, and included some update in the XnAP CR (but a more explicit variant is included in our submitted CR 1631).

	Samsung
	Both “SSBs are activated” and “SSBs failed to be activated” are both acceptable.

Some wordings are updated in the draft CR:

1) SSB is not same as the SSB beam. It is better to add “beam” in the description and sematic description of the IEs.

2)  Add the description of UE CONTEXT RELEASE COMPLETE.


Moderator Summary
The proposals are updated based on received comments. And the moderator suggests to take the 1a, similar approach for cell activation (1a: Include “SSBs that are activated” in both XnAP and F1AP). 
With regards to the CATT and Nokia comments, (e.g., if absence of the SSB list indicates to be activated all/activated all), this can be visited at the next meeting, with the editor’s notes in the CRs. 
2nd round discussion: 

1) To further discuss: in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE, either the list of SSBs that are activated, or SSB list failed to be activated (by extending the Cells Failed to be Activated List) are signalled.

2) Review the updated BLCR R3-231494 (XnAP, Huawei), updated BLCR R3-231266 (F1AP, Ericsson). About the exact naming/format can be marked FFS if there is no common understanding. 

· On the enhancements on restricting paging in a limited area, add an editor note to say that it can be revisited pending RAN2 feedback. 

3) Review the new created draft LS to RAN2/SA2 (Nokia) 

For 1) above, the moderator copies the tabular GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message below

	9.2.1.11
GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by a gNB-DU to a gNB-CU to acknowledge update of information associated to an F1-C interface instance.

NOTE:
If F1-C signalling transport is shared among several F1-C interface instance, this message may transfer updated information associated to several F1-C interface instances.

Direction: gNB-DU ( gNB-CU
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality
Message Type

M

9.3.1.1

YES

reject

Transaction ID

M

9.3.1.23

YES

reject

Cells Failed to be Activated List

0..1

List of cells which are failed to be activated

YES

reject

>Cells Failed to be Activated Item
1.. <maxCellingNBDU>

EACH

reject

>> NR CGI

M

9.3.1.12

-

>>Cause

M

9.3.1.2

-




The moderator listed two options below: 
· Option 1: introduce a new list of SSBs that are activated. 

· Option 2: Extend the Cells Failed to be Activated List IE to contain the SSB list failed to be activated. 
Question 2: Your preference of the above two options. 

	Company
	Comment

	Huawei
	Option 2. 

There is no need to introduce a new IE, which means no need to align with XnAP since the cell activation list is not aligned between F1AP and XnAP. 



	Qualcomm
	Option 1b in our answer to Q1 (new list of SSBs that are failed to be activated)

Also, we think introducing a new CHOICE STRUCTURE “NR Cells and SSBs” as mentioned in the NOK/HW TP would be cleaner and backward compatible than reusing existing CHOICE STRUCTURE as mentioned in CATT’s TP.

	Ericsson
	I think Option 2 may have issue.

It is the cells that are failed to be Activated, then it would mean that all SSBs are failed. This is only the case that “when all SSBs requested to be activated are failed”, but no the case that when some SSBs are successful.

Would it be the easiest way to add a new IE indicating the “cells be activated by SSB List” and under we could have SSBs successful or fail.

	CATT
	Option 1.

We echo with Ericsson. Option 2 does not make sense, the “Cell Failed to be activated” means all SSBs are failed to be activated in the cell. 

A new IE “Cell to be activated” should be introduced with NR cells list and each cell in the list having a SSBs list to be activated.

	ZTE
	We prefer Option 1 as it is more straightforward to introduce a new list of SSBs that are activated.

	Samsung
	Option 1

Similar view as E/// and CATT. The “Cell Failed to be activated” means all SSBs are failed to be activated in the cell. It can not reflect the part of beams failed to be activated in a cell.


Moderator Summary

See the summary to Q1. 

Regarding the LS to SA2, the moderator captures Nokia’s some further comments, and intend to have agreed contents in the LS. 

Proposal: For paging enhancements for idle UE, include the following contents in the LS to SA2. 

1) The signalling procedure of the paging enhancement for idle UE is given as follows. 

a) The last serving gNB reports its recommended beams of the gNB to the AMF in UE CONTEXT RELEASE COMPLETE message

b) During idle mode paging, the AMF sends the stored recommended beams back to the last serving gNB in the NGAP Paging message. 
2) The gNB may provide the list of recommended beams to the CN only for UEs that are known to be stationary. 

3) RAN3 assumes that the AMF will not do any paging optimization in terms of recommended beams. 

4) RAN3 kindly requests SA2 feedback if there are any issues from CN perspective, e.g., possible paging failure when paging is sent only over a limited number of beams etc. 
Question 3a: Are the above contents agreeable in the draft LS to SA2, or any additions/revisions? 

	Company
	Comment

	Qualcomm
	1) The signalling procedure of the paging enhancement for idle UE is given as follows. 

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

b. The AMF stores the list of recommended beams while UE is in RRC_IDLE
c. During idle mode paging, the AMF sends the stored recommended beams back to the last serving gNB in the NGAP Paging message. 
2) 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 upto gNB’s implementation to decide to which UEs the paging enhancement technique is applied.  
3) RAN3 assumes that the list of recommended beams will be transparent to AMF and AMF need not do any paging optimization. 

4) RAN3 kindly requests SA2 feedback if there are any issues from CN perspective with this mechanism.


	Ericsson
	Instead of saying “beams or SSBs”, we prefer to say “recommended area” for paging. We can give an example SSBs. 
a) The last serving gNB reports its recommended area (e.g. list of lasted served SSBs) of the gNB to the AMF in UE CONTEXT RELEASE COMPLETE message



	CATT
	The sentence “but it is up to gNB’s implementation to decide to which UEs the paging enhancement technique is applied” which QC added at the end of point 2) does not make sense. 

As AMF is not expected to do any paging optimization, it just sends back the stored beams which are recommended as the last served SSBs, only UEs considered to be stationary can the CN applies the paging enhancement to, i.e., CN should not apply the technique to other UEs which are not considered to be stationary.

	Nokia
	Before sending the LS to SA2, we believe that RAN3 additionally need to agree on 

1) the foreseen AMF behaviour if the UE doesn’t respond to the paging in limited area of the cell

2) RAN3’s expectation related to the CN’s use of e.g. its own information about whether the UE is stationary. E.g. the NG-RAN may have a very limited view in particular if the UE has been connected for a short time.

	ZTE
	3) . RAN3 assumes that the list of recommended beams will be transparent to AMF and AMF need not do any paging optimization. But AMF can decides whether to send the recommended beams back during the idle paging, e.g, AMF can decides not to send these beams back to URLLC UEs, or UEs staying very long time in CN idle mode.


	Samsung
	Fine for QC’s wording.


Moderator’s Summary: 

The above comments can be considered by the draft LS accordingly. 

Regarding the LS to RAN2, the following contents are suggested to be included in the LS (after capturing texts in R3-231630). 

Proposal: For paging enhancements for RRC inactive UE, include the following contents in the LS to RAN2. Note that below covers main points and further refinement can go directly to the draft LS. 

1) For the enhancements on restricting paging in a limited area, RAN3 has made the following agreements. 

a) It’s gNB’s implementation to decide to which UEs the paging enhancement technique is applied. 

b) The paging enhancement is applicable for UEs in inactive state.  

c) Introduce the recommended paging SSB list in the F1AP paging message. 
2) Additionally, RAN3 would like to raise several questions as follows.  

· Whether the restricting paging to a single or a limited number of beams within a cell will lead to different paging messages being transmitted by the different beams of a cell in multi-beam operation? If so, is there any issue? 

· Whether the above agreements have any impacts on the following texts in TS 38.304? 

 TS 38.304 clause 7.1:

“In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.”
Question 3b: Are the above contents agreeable in the draft LS to RAN2, or any additions/revisions? 

	Company
	Comment

	Qualcomm
	

	Ericsson
	Maybe we can mention the “RRC Idle” might be supported with the same solution? RAN3 is waiting for SA2 response.

For 2) I think the question is unclear. 

For a given UE, the difference is only if it receives the paging in all transmitted SSB or some given SSB, right?
So propose to rephase 2) as:
When paging with the restricted area, UE may receive the paging message in some Beams, instead of all the transmitted Beams. We consider that the selection of the beam(s) for the reception of the paging message is still up to UE implementation.
RAN3 kindly asks RAN2 to take this into consideration.

	Nokia
	A draft LS has been uploaded essentially aligned with moderator’s proposal. CN-initiated paging is also mentioned as proposed by Ericsson. As mentioned in our paper 1630, we expect that the areas of sending PEI (Paging Early Indication) will be aligned with the paging itself (however there is not yet any explicit RAN3 agreement – but such alignment is needed for PEI to work correctly?). We therefore also included PEI in Q1 + the additional reference to TS 38.304 clause 7.2.1 in Q2.

	Samsung
	Prefer E///’s wording. 


Moderator’s Summary: 

The above comments can be considered by the draft LS accordingly. 

Question 4: Your comments to the CRs and draft LS, or you can directly provide comments/changes to the drafts in the draft folder. 

	Company
	Comment

	ZTE
	ZTE has uploaded the draft 38.300 CR for review, including the following updates:

15.5.5.3
Dynamic coverage configuration changes
An NG-RAN node may autonomously adjust within and switch between coverage configurations. When a change is executed, a NG-RAN node may notify its neighbour NG-RAN nodes using the NG-RAN NODE CONFIGURATION UPDATE message with the list of cells and SSBs with modified coverage included. The list contains the CGI of each modified cell with its coverage state indicator and optionally the SSB index of each modified SSB with its coverage state indicator.

The coverage state indicator may be used at the receiving NG-RAN node to adjust the functions of the Mobility Robustness Optimisation, e.g. by using the coverage state indicator to retrieve a previously stored Mobility Robustness Optimisation state. The coverage state indicator may also be used at the receiving NG-RAN node to adopt coverage configurations matching with neighbouring cells coverage configurations. Upon receiving the coverage state indicator, if needed, e.g. the receiving node (e.g. in the coverage-layer) determines coverage optimization for user densities, it can request a neighbouring NG-RAN node to switch on certain SSB beams previously reported as inactive.


	
	

	
	

	
	


Moderator’s Summary: 

It is suggested that the stage 2 CRs can be discussed and endorsed at the next meeting. 

BLCR rapporteurs: 

	38.423
	Huawei

	38.473
	Ericsson

	38.413 if needed
	Samsung

	38.401 if needed
	Nok

	38.300 if needed
	ZTE

	38.470 if needed
	Qualcomm

	38.420 if needed
	CATT

	38.410 if needed
	Lenovo

	37.340 if needed
	Intel


4 Discussion (Round 1)

Please provide your Round 1 views by 07:00 UTC Thursday April 20th, then we can have Round 2 discussion. 

4.1 Inter-node beam activation

In previous RAN3#119 meeting, the inter-node beam activation has the following agreement:

1) Support beam level activation over Xn and F1.
Summary of related papers:

	2) R3-231211 (Samsung):

· Proposal 2: The existing cell activation can be the baseline for inter-node beam activation procedure in Xn interface. 

· Proposal 3: For split architecture, support gNB CU to set the activation decision towards to gNB DU.

· Proposal 4: For split architecture, support gNB DU to transfer the preferred activation decision to gNB CU.

3) R3-231277 (CATT)
· Proposal 1: Re-use current Cell Activation procedure to support beam level activation.

· Proposal 2: Introduce SSBs being Activated List IE into the GNB-CU CONFIGURATION UPDATE / GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message over F1AP to support beam level activation.

· Proposal 3: RAN3 does not support the inter-node beam level deactivation.

4) R3-231297 (Intel)

· Proposal 4: Beam Activation procedure shall be supported in F1 interface between gNB-CU and gNB-DU.

· Proposal 5: To define new beam activation messages for inter-node beam activation for Xn and F1.

5) R3-231348 (Qualcomm)

· Proposal 11: Enhance the existing cell activation procedures in Xn and F1 for beam level activation i.e., there is no need to define a new Xn/F1 message

· Proposal 12: For each NR cell to be activated in CELL ACTIVATION REQUEST, a gNB1 should be able to indicate to gNB2 whether to activate the whole NR cell or indicate the list of SSBs to be activated within the NR cell without activating the whole NR cell

· Proposal 13: In CELL ACTIVATION RESPONSE, the gNB2 should respond to gNB1 whether the list of SSBs that were requested to be activated got activated

· Proposal 14: In CELL ACTIVATION FAILURE, the gNB2 should respond to gNB1 whether the list of SSBs that were requested to be activated didn’t get activated along with an appropriate cause.

6) R3-231407 (Ericsson)

· 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.

· 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.

7) R3-231416 (Huawei)

· Over Xn interface, 

· The CELL ACTIVATION REQUEST message can include the indexes of SSBs that are requested to activate, and CELL ACTIVATION RESPONSE message includes the indexes of SSBs that are confirmed to activate. Also, the beam activation operations can be initiated when the cell is switched on. 

· When the receiving NG-RAN node cannot activate any of the SSBs indicated in the CELL ACTIVATION REQUEST message, it should respond with the CELL ACTRIVATION FAILURE message with an approximate the cause value.

· No need to include the indexes of SSBs that are requested/confirmed to activate over NG for intra-NR system. 

· Over F1 interface, 

· The GNB-CU CONFIGURATION UPDATE can include the indexes of SSBs that are requested to activate.

· when the receiving gNB-DU cannot activate any of the SSBs indicated in the GNB-CU CONFIGURATION UPDATE message, it should respond with the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message with the SSBs failed to be activated.

· No need to support the inter-node beam activation for inter-RAT and inter-system cases.

8) R3-231595 (Lenovo)

· Over XnAP interface, gNB can request beam activation of neighbour gNB for certain cell(s) in the CELL ACTIVATIO NREQUEST message. 

· Over F1AP interface, gNB CU can request beam activation of gNB DU for certain cell(s) in F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE, and GNB-CU CONFIGURATION UPDATE messages

9) R3-231630 (Nokia)

· Proposal 2: Use legacy F1AP and XnAP legacy IEs enhanced with cause information ‘energy saving’ to notify deactivation decision

· Proposal 3: The gNB-DUs of neighbouring gNB need not be informed of the deactivation of SSB beam/s in a gNB and they are not needed to initiate the beam/s re-activation request.

· Proposal 4: Enhance the XnAP Cell Activation procedure to additionally support activation of beams.

10) R3-231781 (ZTE)

· Proposal 1: Capture the functionality of Inter-node Beam Activation into TS38.300 (in 15.5.5.3 Dynamic coverage configuration changes).

· Proposal 2: Enhance the XnAP CELL ACTIVATION / F1AP GNB-CU CONFIGURATION UPDATE procedure to support inter-node beam activation over XnAP/F1AP.


Moderator’s view: 

A very majority of companies support to reuse the legacy XnAP and F1AP messages for inter-node beam activation. The moderator suggests that we can first agree with the following simple proposals. 

The moderator also would like to indicate that in the XnAP Cell Activation Response message, the Activated Served Cells IE is used to indicate those activated cells, and if the receiving node cannot activate any of the cells, the receiving NG-RAN node shall respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. And in the F1AP gNB-CU Configuration Update Acknowledge message, the Cells Failed to be Activated List IE is included. The same principle can be applied as response of the beam activation results. 

And in R3-231416, it is proposed that there is no need to support the inter-node beam activation over NG both for intra-5GC system and inter-system case.  
Proposal 1.1: For inter-node beam activation, the XnAP CELL ACTIVATION procedure, and the F1AP GNB-CU CONFIGURATION UPDATE procedure are reused. 

Proposal 1.2: 

11) Over Xn interface, the CELL ACTIVATION REQUEST message may include the SSB list that is requested to be activated, and the CELL ACTIVATION RESPONSE message may include SSB list that are activated. When the receiving NG-RAN node cannot activate any of the SSBs, it should respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. FFS if a new cause is needed. 
12) Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the SSB list that is requested to be activated. In case the gNB-DU cannot activate any of the SSBs, it can respond with the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message with the SSB list failed to be activated. 

Proposal 1.3: No need to support the inter-node beam activation over NG both for intra-5GC system and inter-system case.

Proposal 1.4: Include an optional Timer to indicate for how long the SSBs are activated.

Question 1a: Are the above proposals agreeable, or any suggested revisions?

	Company
	Comment

	Huawei
	Agree. 

	Ericsson
	Ericsson proposed an optional “timer” to indicate that for how long the SSB will be activated. It is not captured and now added as Proposal 1.4.



	Intel
	P1.1: We’re ok to follow the majority view and agree on reusing the existing messages, but we still think that DU needs to coordinate with CU by explicitly or implicitly requesting CU for beam activation purpose.

P1.2: Agree, but for F1 interface, similar as for Xn, FFS if a new cause is needed for CELL ACTRIVATION FAILURE message.

P1.3: Agree.

	Samsung
	Fine for 1.1 to 1.4

	CATT
	Agree P1.1-P1.3. 

For P1.4, further justification is needed.

	Lenovo
	P1.1 to 1.3 are fine to us. 

For F1 AP, the beam activation can be applied to  F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE as well similar as for the cell activation, in our understanding.

	Qualcomm
	P1.1: OK

P1.2: 1st bullet OK, need modifications on 2nd bullet as proposed below

· Why are we having two different handling for the failure case over Xn and F1? We propose to follow Xn and use the below wording:

· Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the list of SSBs that are requested to be activated and in response the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE includes the list of SSBs that are activated. In case the gNB-DU cannot activate any of the requested SSBs, it can respond with the GNB-CU CONFIGURATION UPDATE FAILURE message with an appropriate cause value. 

P1.3: OK

P1.4: Not needed. If gNB1 no longer wants a beam after a time duration T, it can send a deactivation request after the time duration T. Don’t see a big need to pre-configure the duration a beam needs to be available (also traffic conditions might change dynamically within the time duration)



	Nokia
	Agree P1.1-P1.3 with updates as proposed by QC.

P1.4: we believe this would be similar to existing minimum activation time, however OAM configuration is probably enough

	ZTE
	Agree P1.1, P1.2 and P1.3.



Moderator summary: 

The majority of companies are generally fine with the above proposals, and provide some revisions. Please the proposal in the 2nd round. The moderator provides the following analysis: 

13) About the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE, in order to indicate the SSB activation results, we can further discuss whether to extend the existing “Cells Failed to be Activated List” or to introduce the list of SSBs that are activated at the second round. 

14) About P4 to include the optional timer, there is not much support, and can be discussed at the next meeting by contribution driven. 

15) About other F1AP messages, these can be further discussed at the next meeting. 
To further discuss: in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE, either the list of SSBs that are activated, or SSB list failed to be activated is included (by extending the Cells Failed to be Activated List). 
There are several proposals on the beam activation decision/preference from the DU to the CU, and inter-node beam deactivation. 

Summary of related papers:

	The Beam activation decision from DU to the CU: 

R3-231211 (Samsung)

· Proposal 4: For split architecture, support gNB DU to transfer the preferred activation decision to gNB CU.

16) R3-231297 (Intel)

· it is beneficial that DU can also initialize the beam activation procedure to CU

Beams deactivation: 

17) R3-231277 (CATT)
· Proposal 3: RAN3 does not support the inter-node beam level deactivation.

18) R3-231630 (Nokia)

· Proposal 2: Use legacy F1AP and XnAP legacy IEs enhanced with cause information ‘energy saving’ to notify deactivation decision

· Proposal 3: The gNB-DUs of neighbouring gNB need not be informed of the deactivation of SSB beam/s in a gNB and they are not needed to initiate the beam/s re-activation request.


Moderator’s view: 

Regarding the beam activation decision from the DU to the CU, the moderator first think we can discuss the purpose of this report, e.g., is this related to energy saving? Also, the moderator assumes this is already supported given that the Coverage Modification Notification IE containing the SSB Coverage State IE is included in the gNB-DU Configuration Update message for CCO purpose. In addition, the SSB Positions In Burst IE included in the Served Cell Information can also indicate the SSB on/off status.   

Regarding the inter-node beam level deactivation, the moderator assumes these two proposals are not conflicting with each other – both agree that the inter-node beam deactivation signalling is already supported. For P2 in R3-231630, it is proposed to use legacy F1AP and XnAP legacy IEs enhanced with cause information ‘energy saving’ to notify deactivation decision, e.g., the coverage modification cause IE (for XnAP) and the CCO issue detection IE (for F1AP, see below). 

	9.3.1.211
 CCO Assistance Information 

This IE indicates the Capacity and Coverage (CCO) actions for specific CCO issues detected.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

CCO issue detection
O
ENUMERATED (coverage, cell edge capacity ...)
Indicates the type of CCO issue detected
Affected Cells and Beams
O
9.3.1.212



Question 1b: 

1) The DU sends it preferred beam activation/decision of its own beams to the CU?

2) Is there any need to introduce the cause information ‘energy saving’ in the legacy IEs to notify beams deactivation decision over F1/Xn? 

	Company
	Comment

	Huawei
	For 1), we think the DU sending its beam coverage state under the CU’s assistance information is already supported by the specification. Maybe the proponent company can provide more details. 

For 2), for the modification cause over Xn interface, we think it is nice to have though not very essential. But for the change over F1 interface, this needs more thinking, and it seems not proper to reuse the same CCO issue detection IE. Our view is that we can further discuss the details when the basic framework has consensus (i.e., after the P1.1/1.2/1.3 are agreed). 

	Ericsson
	1) we are open for this, the DU provide a preferred beam activation list.

2) prefer not to reuse CCO

	Intel
	1) Yes, as comment on Q1a, we think that DU needs to coordinate with CU by explicitly or implicitly requesting CU for beam activation purpose. DU sends its preferred beam status change (activation/de-activation) is one option. 

FFS on whether a new message is needed. Coverage Modification Notification IE which is used for CCO purpose may not be a good one for ES. 

2) Yes, a new cause for ES is preferred.

	Samsung
	1) The DU can sends the preferred activation beam to CU based on DU’s location information. But this is not the final decision. CU can decide whether to final activate the beam according to the info in CU and send the final activation indication to DU to activate the beam.

2) Details can be discussed later based on some progress.

	CATT
	1) No. In our view, DU can determine the status of its beams by itself, hence it does not have to request activating/deactivating beams to CU. Present F1/Xn procedures are sufficient to support the DU initiated beam activation/deactivation.

2) Prefer to introduce new cause value “energy saving” for the legacy IE.

	Lenovo
	1) is ok for us if it is finally upon CU decision

2) we can wait, for example, it could depend on if the NES state will be sent explicitly over Xn/F1 interface. 

	Qualcomm
	1) We are OK if DU wants to assist CU by providing a list of beams that it wants to activate/deactivate. The final decision on which beam to activate can still be up to CU. 

2) Stage-3 can be discussed once we have agreement on the above. In fact, even the “list of SSBs preferred to be activated/deactivated” sent by gNB-CU can even be an implicit indicator for energy savings.



	Nokia
	The principle used in legacy signalling is that the gNB-DU takes the decision to activate or deactivate its own beams and informs the CU. But we are open to discuss enhanced control by the CU. Additionally for ES, nodes in control of neighbour cells may request beam activation but not request beam deactivation.

	ZTE
	1) We do not support it. If the DU wants to activate some beams, it can do autonomously by activating its own beams,  and include the Coverage Modification Notification IE in the GNB-DU CONFIGURATION UPDATE message. The DU does not need to send its preferred beam activation/decision to the CU. 
2) Yes 


Moderator summary: 

For the two issues, there seem divergent views among companies. The moderator suggests to further discuss at the next meeting. 
19) Whether the DU sends it preferred beam activation/decision of its own beams to the CU?  

20) Whether the new beams deactivation cause (‘energy saving’) is needed? 
4.2 Enhancements on restricting paging in a limited area
Previous RAN3#119 meeting discussed this issue with the following question: 

Start with stationary UE and inactive mode?

Summary of related papers:

	21) R3-231211 (Samsung):

· Proposal 5: Support to enhance the paging mechanism for UEs in both RRC idle and RRC inactive states. 

· Proposal 6: Support to enhance the paging mechanism for both stationary and low mobility UEs. 

· Proposal 7: Support to transfer the finer location information of low mobility or stationary UEs via F1 and NG to provide reference info for paging enhancement.

22) R3-231277 (CATT)
· Proposal 1: Enhancement on restricting the paging in limited beams should only apply to inactive mode UE.

· Proposal 2: To apply the paging enhancement to inactive UEs, enhance the F1AP messages:

· Introduce the information on recommended beams for paging in the UE CONTEXT RELEASE COMPLETE message;

· Introduce the recommended beams for paging in the PAGING message. 

· Proposal 3: The paging enhancement should not be restricted to stationary UEs.

· Proposal 4: The information on recommended beams UE CONTEXT RELEASE COMPLETE message includes the visited beams as well as the non-visited beams of UE.

· Proposal 5: Introduce the recommended beams for paging in the RAN PAGING message. 
23) R3-231297 (Intel): 

· Proposal 7: To focus on stationary UE in inactive mode for paging enhancement for NES.

· Proposal 8: To add serving SSB index of the UE in paging message over F1.

24) R3-231348 (Qualcomm)

· Proposal 1: RAN3 should support mechanisms (e.g., assistance information over F1/NG/Xn) to enable paging in a restricted area (e.g., certain SSBs) for network energy savings in low/medium loads

· Proposal 2: There are existing mechanisms for the gNB/AMF to be aware of UE mobility (i.e., whether UE is expected to be stationary/mobile or the exact UE speed) and there are no further enhancements needed to help the AMF/gNB to identify UE mobility for the purpose of restricted paging in certain SSBs

· Proposal 3: When the UE is released to RRC_INACTIVE, the gNB-DU can indicate a list of last few served SSBs as assistance to the gNB-CU in UE CONTEXT RELEASE COMPLETE

· Proposal 4: Based on the assistance received from gNB-DU, gNB-CU can decide to activate only those SSBs and send paging channel in only those SSBs to enable network energy savings

· Proposal 5: RAN3 should support paging enhancement mechanisms for both stationary UEs and limited mobility UEs

· Proposal 6: RAN3 should support paging enhancement mechanisms for UEs in both RRC_INACTIVE and RRC_IDLE

· Proposal 7: gNB can indicate a list of last serving SSBs (as a transparent container) to AMF in UE CONTEXT RELEASE COMPLETE message over Xn

· Proposal 8: During idle mode paging, AMF sends the list of SSBs (provided by old gNB in UE CONTEXT RELEASE COMPLETE) back to gNB-CU. Based on the assistance received from AMF, gNB-CU can decide to activate only those SSBs and send paging channel in only those SSBs to enable network energy savings

· Proposal 9:  To assist in RAN Paging, a gNB can send a list of recommended cells to its neighboring gNBs so that a more efficient/sequential RAN Paging can be done, thereby saving network energy

· Proposal 10: To assist in RAN Paging, a gNB can further send a list of recommended beams (belonging to neighbor gNB) to restrict the RAN Paging to specific SSBs within a cell

25) R3-231407 (Ericsson)

· 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.

26) R3-231416 (Huawei)

· Paging enhancement should be applied for both inactive/idle stationary and moving UEs (especially for the UEs with low velocity or regular trajectory) to achieve higher NES gains.

· For paging enhancement, the “certain beams” to be paged can be applicable to a list of cells.   

CN paging (for idle UEs)

· To support CN paging enhancement, the information of recommended SSBs for Paging could be transferred over NG as follows: Information on Recommended Cells and RAN Nodes for Paging and Assistance Data for Paging to include 1) a list of visited and non-visited SSBs, and 2) the time a UE stayed in a visited SSB.

· The last visited SSB information could be transferred over NG and Xn as follows: UE History Info to include 1) a list of visited SSBs, and 2) the time UE stayed in a visited SSB.

· RAN3 can discuss whether to transfer the cell/SSB coverage state over NG as the paging assistance info.

RAN paging (for inactive UEs)

· To support RAN paging enhancement, the last visited SSB information could be transferred within the RAN paging message over Xn.

F1 paging for idle/inactive UE
· For the disaggregated gNB case, the information of paging SSB(s) could be transferred over F1 as follows: PAGING to include the indication of the paging SSB(s).

· RAN3 can discuss whether the Layer 3 beam level measurements are sufficient for the paging enhancement.

27) R3-231630 (Nokia)

· Proposal 5: Send LS to RAN2 for analysis of potential impact of restricting paging to a single or a limited number of beams within a cell on conditions described in their specification.

28) R3-231781 (ZTE)

· Proposal 1: The paging enhancement only applies to stationary UEs to avoid additional measurement effort at NG-RAN node.

· Proposal 2: For stationary UEs, Idle paging can be restricted in the last visited cell , and the further optimization at the beam level is not needed.

· Proposal 3: When a UE in RRC CONNECT is released to RRC INACTIVE, the gNB-DU reports only one last serving SSB identity of the last visited cell to the gNB-CU, and gNB-CU sends back this SSB within F1 paging message.


Moderator’s view: 

About the RRC state, a very majority of companies support the paging enhancements for RRC inactive state, among which three companies (Intel, ZTE, CATT) seems not in favour of the RRC-idle state. 

About the UE mobility state, a very majority of companies support enhancements for stationary UEs, among which two companies (Intel, ZTE) only support this kind of UEs. Qualcomm provides a good point that current specification already allows the gNB/AMF to be aware of UE mobility (i.e., whether UE is expected to be stationary/mobile or the exact UE speed).  The moderator also understands we don’t need to specify the conditions in RAN specification when the gNB implements the paging enhancement (i.e. leaving it to the gNB’s implementation). 

And one company proposes to send LS for analysis of the potential impact of the restricting paged SSBs. 

The moderator tends to provide the following proposals first. 

Proposal 2.1: The paging enhancement technique is applicable to the stationary UE at least, and there is no need to specify the conditions for which kind of UEs the gNB implements this technique. 

Proposal 2.2: The paging enhancement is applicable for UEs in inactive state.  

Proposal 2.3:  Introduce the recommended paging SSB list in the F1AP paging message.    

Question2a: Are the above proposals agreeable, or any suggested revisions? 
	Company
	Comment

	Huawei
	Agree. 

	Ericsson
	Proposal 2.1 and 2.2: Agree

Proposal 2.3: For future extension, propose to introduce an Paging Area indication while SSB list is on of the choice.

	Intel
	P2.1: We prefer “stationary UE” only. 

UE subscription info only indicates "stationary or mobile". Since “low mobility” is not a native character of UE, how to guarantee always low mobility during paging? Besides, it’s hard to define what speed can be regarded as low mobility.

P2.2 and P2.3: Agree.

	Samsung
	Fine for 2.1 to 2.3

P2.1: prefer to discuss both stationary and low mobility UE. It is acceptable to start with stationary UE.

	CATT
	Basically we agree with P2.1 to P2.3. 

For P2.1, we understand the intension of moderator is that we do not restrict the condition of UEs which the paging enhancement technique is applied to and leave the decision of applying the technique to gNB itself, as the gNB is aware of the UE mobility status. So, following rewording for P2.1 is suggested:

Proposal 2.1: It’s gNB’s implementation/decision to apply the paging enhancement technique to what kind of UEs.

	Qualcomm
	P2.1: Agree to CATT’s rewording

P2.2: OK

P2.3: OK

	Nokia
	For progress we can go for WAs pending RAN2’s confirmation of feasibility (see our comments to question 2d):

P2.1 reworded as: The gNB selects UEs for which to apply paging enhancement technique according to implementation.

P2.2: OK

P2.3: OK

	ZTE
	P2.1: We prefer “stationary UE” only. 

Our concern is that the energy savings from enhanced paging may not be significant compared to the gNB's primary function of transmitting/ receiving user data. However, in order to support enhanced paging for mobile users, there may be an increased likelihood of paging failures, in addition, we are not sure whether additional measurement effort is needed for mobile users, e.g, periodic recording serving beam/staying time either on the UE side or the gNB side. 

P2.2: Agree.

P2.3: No strong view.

We prefer paging enhancement only applying for "stationary UE", in the case of stationary UE,  one last serving SSB is enough in F1 paging,  the DU determines whether to send paging via only one beam or via  multiple neighbour beams.  However, we also accept that the CU can carry the SSB list in the F1 paging,  although the CU only knows one last serving beam,  the CU can still carry the SSB list based on the CCO Information.


	
	


Moderator summary: 

The proposal 2.1 is updated based on the CATT and Nokia’s comments to leave it to gNB’s implementation. And two companies prefer the “stationary UE” only. The moderator thinks the updated proposal 2.1 could leave the decision to the gNB implementation, i.e., a good gNB implementation could decide which UEs is appropriate to apply this technique without any bad consequences.  

For Proposal 2.3 the moderator wants to point out the SSB list can contain one beam or multiple beams. 

See the proposals in Round 2. 
The moderator provides some further questions to support paging enhancements for UEs in RRC inactive state. 
Question 2b:

1) Over Xn interface, is there any need to introduce the recommended SSB list in the RAN paging message? 

2) Over F1 interface, is there any need for the gNB-DU to indicate a list of last few served SSBs/recommended SSB list as assistance to the gNB-CU in UE CONTEXT RELEASE COMPLETE message? 

	Company
	Comment

	Huawei
	For 1), Yes. We think that the anchor gNB can be aware of the L3 beam measurements related to the its neighbour cells, based on the UE measurement report. It would have high energy saving gain, if the neighbour gNBs can also perform the paging filtering. 

For 2), as indicated in Figure 9.2.4-1: Measurement Model, the gNB can configure the L3 beams measurements quantities towards UEs, and UEs can report the beam measurement as follows. 

-
Beam measurements to be included in measurement reports are configured by the network (beam identifier only, measurement result and beam identifier, or no beam reporting).
We think the L3 beam measurement known by the CU would be sufficient to determine the paging SSB list. But we are open for further discussion of the assistance information. 

	Ericsson
	1) Do not see the need.
2) We prefer to include the “last area”, e.g. last served SSBs in the Release from gNB-DU to gNB-CU, so that there is no function dependencies and we have all the information we need to the Paging Enhancement” on the restricted area.

	Intel
	1) No, we don’t see the need.

2) Yes

	Samsung
	1) No need

2) Yes

	CATT
	1) Yes. We have elaborated the reason in our contribution: To further decrease network energy consumption, paging optimization over XnAP is needed, it is similar as the paging optimization over F1AP. As the last serving node has obtained the information on UE’s movement trajectory and also be aware of UE’s mobility status, it could determine to request the neigbhour node to page the UE within limited beams by including the recommended beams in the RAN paging message. For example, for the stationary UEs or UEs with low speed, the last serving node can request the neigbhour node to page UE only in the beams which cover the areas close to or overlapped with area of the last serving beam for the UE.

2) Yes. L3 measurement does not always reflect beam related information in time. In addition, L3 measurement is the statistical result after layer 3 filtering, while L1 beam measurement has more beam level information. Thus, the information from DU can be more accurate and timely reflect the channel condition. We prefer to indicate a list of last few served SSBs/recommended SSB list as assistance to the gNB-CU in UE CONTEXT RELEASE COMPLETE message.

	Qualcomm
	1) Yes (also recommended cells)

· A gNB which receives a Paging message from neighboring gNB over Xn has to blindly page the entire RAN Paging area (can be up to 32 cells) which could waste network energy

· If a gNB can provide a list of recommended cells (belonging to neighbor gNB) for future RAN-paging, then it can help the neighboring gNB to page in a restricted set of cells instead of paging over the whole RAN paging area. 

· The gNB can come up with this recommendation based on RRM of neighbor cells or other implementation-based mechanism. 

· We therefore think that a gNB can send a list of recommended cells to its neighboring gNBs, so that a more efficient/sequential RAN Paging can be done, thereby saving network energy

· To provide further granularity, a gNB can also provide a list of recommended beams (belonging to the neighbor gNB) as assistance for RAN Paging

2) Yes 

	Nokia
	1) No, we don’t see the need.

2) Yes

	ZTE
	1) No, there may be an increased likelihood of paging failures.
2) We prefer paging enhancement only applying for "stationary UE", so DU only need to indicate last serving beam in UE CONTEXT RELEASE COMPLETE message. 
Even if we want to support mobile users, we do not recommend that the DU returns the SSB list due to the additional measurement effort on the DU.

	
	


Moderator summary:

About introducing the recommended SSB list in the RAN paging message, (4-Yes Vs. 5-No), so no conclusion at this meeting (to be continued). 

About introducing the SSB assistance information, a very majority companies agree this is needed. The detailed format can be discussed at the next round. 

Moderator’s view: 

About the RRC- idle UE, the moderator tends to collect company views below. Several contributions mention that much energy gain can be achieved if the paging enhancement for UEs at RRC idle state could be supported. And the specification change may include: 

· The gNB reports its recommended SSB list to the AMF in UE CONTEXT RELEASE COMPLETE message

· During idle mode paging, the AMF sends the SSB list back to the gNB in the NGAP Paging message. 
Question 2c: Is there any technical reasons to prevent supporting paging enhancement for RRC-idle?  Or do you foresee any technical issues to support paging enhancements to support both RRC-idle and inactive state?

	Company
	Comment

	Huawei
	We support the paging enhancement applicable to the RRC_idle state, and we don’t see any technique obstacles here. 

First the gNB can achieve much high energy saving. One simple example is that the gNB perform paging over several beams, if the paging occasions for the idle UE and inactive UE happen coincidently. Second, it can allow the gNB to have a unified paging solution, with less complicity. 

	Ericsson
	The proposal to support RRC Idle and the impact over NGAP are fine.

	Intel
	We don’t think it’s reasonable to ask CN to keep beam information for UEs.

	Samsung
	Similar view as HW. The same basic mechanism can be applied for Idle and Inactive UEs.

	CATT
	We are oppositive to supporting the beam level paging enhancement to idle mode UE for following reasons:

· If CN keeps the beam level information for UE and determine not only the recommended cells/nodes but also the recommended beams in each cell of paging. This will impose much complexity on CN. 
· The coverage and capability information for beams in each cell are always shared between NG-RAN nodes, but that information is not conveyed to CN. Therefore, it’s hard for CN to determine the exact paging area for idle mode UE.
· Different to inactive mode UE, idle mode UEs are the UEs with even longer period of losing connection with network. We are not sure the status of those kind of UEs can be predicted accurately by the network. In other words, the possibility of successful paging those UEs within the limited paging area which is determined by the network may be marginal. 

	Qualcomm
	We support paging enhancement to RRC_IDLE UEs as well as the mechanism is very similar and can lead to further energy savings.

To Intel / CATT: The last few served SSBs will be sent as a container to AMF which it needs to store and send it back to the new gNB upon reconnection. There is no need for AMF to do anything nor does it need to understand the beam info; it simply stores and forwards.

We can also LS SA2 to ask if this is feasible.

	Nokia
	We believe feasibility would need to be requested to SA2. However this should be done subsequently to feasibility request to RAN2.

	ZTE
	Agree with intel.  In addition, if the beam configuration of the gNB changes, how does the AMF know this situation when sending back the SSB list.

	
	


Moderator summary:

Companies views are quite divergent to supporting paging optimization RRC-idle state (Yes -  4 Vs. No -3). Also, there are two companies proposing to ask SA2 to check. 

The moderator proposes to send a LS to SA2 to ask the feasibility for RRC idle UE. Otherwise, the deadlock always is here.  See the proposal in the 2nd round. 

In R3-231630, it is proposed to send LS to RAN2, which is excerpted as follows. 

	Another question related to feasibility of the proposed functionality considering RAN2 specification TS 38.304 clause 7.1:

“In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.”
Similarly, for Paging Early Indication (PEI), TS 38.304 clause 7.2.1 indicates:

“The UE monitors one PEI occasion per DRX cycle. A PEI occasion (PEI-O) is a set of PDCCH monitoring occasions (MOs) and can consist of multiple time slots (e.g. subframes or OFDM symbols) where PEI can be sent (TS 38.213 [4]). In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.”

Restricting paging to a single or a limited number of beams within a cell will lead to that the conditions from TS 38.304 copied above are not fulfilled from network point of view. We therefore believe that further analysis by RAN2 is needed, and propose to send an LS to RAN2.


Also, R3-231416 provides the following views

	Our understanding is that these descriptions are given in the stage 2 specification. When the gNB implements this technique well, the UE can receive the paging message over certain beams (given it could also store its good beams by its own implementation as described above also), and there is no need for the UE to monitor other beams. Hence, we don’t see any issues regarding the paging enhancement in relation to the above texts.  


The moderator tends to raise the following questions. 
Question 2d: 

1) Is there any need to send LS to RAN2 for analysis of potential impact of restricting paging to a single or a limited number of beams within a cell on conditions described in their specification? 

2) Is it acceptable to send a LS, e.g., containing RAN3 related agreements/working assumptions for RAN2 to check? 
	Company
	Comment

	Huawei
	So far we don’t see the strong need of the LS. But in order to move ahead, we are fine to contain RAN3 agreements/WAs for RAN2 to check.  

	Ericsson
	Align with Huawei. If we decide to send the LS to RAN2, the LS shall contain RAN3 agreements/Work assumptions for RAN2 to check, so RAN2 can update their spec text when needed.

	Intel
	We can send LS to RAN2 if any agreement achieved may have RAN2 impact.

	Samsung
	Same view as HW.

	CATT
	Agree with moderator on sending LS which just contains RAN3 agreements/WAs to RAN2. RAN2 can check it by itself to see whether there is any impact due to those agreements. We don’t need to analyse the potential impacts to RAN2 spec because it is RAN2’s homework.

	Qualcomm
	1) Don’t think needed (see explanation below)

2) Don’t see an immediate need unless we make significant progress or it impacts RAN2 specs

Some explanation to Nokia’s observation:

TS 38.304 

· the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams
TS 38.300

· Paging channel needs to be broadcast in the entire coverage area of the cell, either as a single message or by beamforming different BCH instances
The above clauses simply mean that the paging channel should have the same coverage as SSBs. For example, a gNB (via implementation) today can choose to activate a subset of SSBs within the cell and therefore send the paging channel in only those SSBs.

In Rel-18, we can provide standardized mechanisms (e.g., providing last served SSB(s) as assistance) to enable this network energy saving for low/medium loads

Further Nokia had the following text in their draft LS:

RAN3 currently works on paging enhancements as described in TR 38.864 clause 6.5.4 and has noticed that restricting paging to a single or a limited number of beams within a cell will lead to different paging messages being transmitted by the different beams of a cell in multi-beam operation.

Based on our explanation above, we don’t think this is the intention. Based on assistance from gNB-DU (last served SSBs), a gNB can choose to simply activate a subset of the SSBs and transmit the same paging message in all those SSBs. Does that clarify?

	Nokia
	Thanks QC for the analysis. However we believe that the feature leads to different paging messages transmitted by the different beams of a cell. E.g. consider 2 beams (1, 2), and paging UEs A, B and C in a given PF: UE A is stationary and the gNB therefore decides to page it in a single beam e.g. beam 1. While UEs B and C are e.g. idle mode UEs paged following paging escalation, e.g. they are paged in all the beams of all the cells of a wider area e.g. the full TA. The resulting paging messages are:

Beam 1: A, B, C

Beam 2: B, C

So it can be seen that the paging messages are different in beam 1 and 2.

We don’t see how, with the proposed feature, the gNB can choose to simply activate a subset of the SSBs and transmit the same paging message in all those SSBs except in case of extremely low paging load (basically just a single UE needing to be paged…)? It should be taken into account that paging strategy for idle mode UEs is decided by the CN, so the gNB has limited freedom in terms of such choices.

Hence our proposal to send an LS to RAN2.

	ZTE
	Agree with Huawei.

	
	


Moderator summary: 

A majority of companies agree to send the LS containing RAN3 related agreements/working assumptions for RAN2 to check. See the proposal in 2nd-round. 

4.3 Cell DTX/DRX enhancement  
The previous RAN2#121 meeting made further agreements as follows. 

Agreements 

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

2. 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.

3. 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.  

4. 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.  

Summary of related papers:

	29) R3-231211 (Samsung): Proposal 1: The inter-node information exchange on cell DTX/DRX depends on the progress of other WGs.

30) R3-231297 (Intel): 

· Proposal 1: Support exchange of the Cell DTX/DRX configuration (including periodicity, start slot/offset, on duration) over Xn and F1.

· Proposal 2: To reuse NG-RAN node Configuration Update procedure for cell DTX/DRX configuration exchange over Xn.

· Proposal 3: To reuse gNB-CU Configuration Update procedure for cell DTX/DRX configuration exchange over F1.

31) R3-231407 (Ericsson)

· 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 5: RAN3 to discuss and agree to include the Cell DTRX information in F1 Setup and gNB-DU over F1AP.
32) R3-231416 (Huawei)

· The Cell DTX/DRX configuration is decided by the DU and sent to the CU for Cell DTX/DRX alignment over Xn interface. The detailed Cell DTX/DRX parameters are pending other groups.  

33) R3-231630 (Nokia)

· Proposal 1: RAN3 to await RAN2 and RAN1 decisions relative to cell DTX/DRX before proceeding on details on signalling procedures and message content (cell DTX and/or DRX pattern definition).




Moderator’s view: 

There are several proposals to await other group progress and several proposals analysing the specification impact. The moderator thinks that we can monitor the progress in other group in parallel, and try to make some assumptions first. Also, the moderator notices that there is ongoing discussion in RAN2 to discuss whether the L1 signalling can be used to activate/deactivate the Cell DRX/DTX configuration, which may impact RAN3 discussion.  

Proposal 3: In the CU/DU split architecture, the Cell DTX/DRX parameters are decided by the gNB-DU. 

Question #3: 

1) Do you agree with the above proposal, or any revisions? 

2) Your views on the need to exchange the Cell DTX/DRX over network interface if L1 signalling is finally agreed by other groups?

	Company
	Comment

	Huawei
	Agree with the proposal. 

If the L1 signalling (e.g., group L1 signalling) is agreed, we are sceptical about the need/feasibility. But we are open for further discussion. 

	Ericsson
	gNB-DU has the determining power.

However gNB-CU may be involved in the decision making, thus if L1 signalling is agreed, we are open to discuss the network impact.

	Intel
	1) Considering CU has more comprehensive information about neighbour cells of other gNBs or other DUs, so CU can help generate an optimized DTX/DRX configuration. Besides, RAN2 agreed that periodic cell DTX/DRX pattern is configured by RRC which resides in CU, so anyway CU needs to be involved. So we propose that DU needs to coordinate with CU on its cell DTX/DRX configuration, and we’re ok with either CU decides with DU assistance or DU decides with CU assistance. 

2) The RAN2 agreement is “Periodic cell DTX/DRX pattern is configured by UE-specific RRC”, but “can be activated/deactivated by L1/L2 signalling”. No matter which signalling is used for UE configuration, Cell DTX/DRX configuration exchange btw nodes is beneficial for improving ES and meanwhile maintaining coverage. So we suggest first to agree on the general principle “To support exchange of the Cell DTX/DRX configuration over Xn and F1”, and the detailed parameters need to be exchanged can wait for RAN2.

	Samsung
	Agree with P3.

Open to discuss the impact if L1 signalling is agreed by other WGs.

	CATT
	Agree with the proposal. 

We think DU has the determination power because DU controls the low layer configurations. If group L1 activating signal is introduced, we are open to discuss the possibility/necessity for CU to provide some assistance information on cell DTX/DRX’s configuration or activation/deactivation. 

	Lenovo
	1) Yes

2) not sure if CU needs to interpret the detailed DTX/DRX parameters especially those are configuration for a UE eventually, could be enough to convey in a RRC container. 

	Qualcomm
	1) Prefer to wait. Typically gNB-DU sends all lower layer configurations as a container (CellGroupConfig) to gNB-CU and gNB-CU just builds the RRC including the container. But we are open to wait RAN2 progress to see where they put the DTX/DRX configurations

2) Question is not clear. How does it impact if RAN1/RAN2 decide or not to support L1/L2 signalling for cell DTX/DRX activation? The exchange over network interfaces would be anyway needed

	Nokia
	1) Prefer to wait for RAN2 progress

2) In study item phase it was concluded that the gNB may use cell DTX/DRX information received from neighbour gNBs to determine its own cell DTX/DRX configuration, independently of L1/L2 signalling of cell DTX/DRX towards the UE. So we expect some signalling will be needed.

	ZTE
	Prefer to discuss it at next meeting.


Moderator summary: 

Overall five companies support this proposal, while three companies propose to wait for RAN2 progress. This can be to be continued for the next meeting.  

4.4 Others

Summary of related papers on NES state:

	34) R3-231416 (Huawei)

· The NES mode exchange over network interfaces are pending to other groups. 

35) R3-231595 (Lenovo)

· Even if RAN1/RAN2 does not provide firm definition of NES state(s), RAN3 considers it still beneficial to exchange NES state(s) information between gNBs.

· gNB CU can request gNB DU to operate a cell in a certain NES state(s) using some NES state(s) indication.

· gNB DU can send its preference to gNB CU about operating a certain cell in NES state, while gNB CU can accept or reject. 


Moderator’s view: 

There are proposals on the NES state indication/exchange. Since it is not very clear in other groups, the moderator suggests putting it on-hold at this meeting. 

If there is anything not covered by the above aspects or there are any other suggestions, please input your comments below. 
	Company
	Comment

	CATT
	Pending other group progress.

	Lenovo
	Ok to postpone the NES state discussion. 

	Qualcomm
	For connected mode mobility enhancements, RAN2 is discussing at what granularity the source gNB needs to offload the group of UEs to target gNB to achieve NES. Suppose RAN2 agrees on the order of seconds, and they don’t define any enhancements (e.g., group HO), wouldn’t it be better for the source gNB to know the NES state of the target gNB in advance so that it can prepare the CHO? Therefore, we think Lenovo’s proposal makes sense and we should look at RAN3 only coordination of NES states

	
	

	
	

	
	

	
	


Moderator summary: 

This can be further discussed at the next meeting by contribution driven. 

5 Conclusion, Recommendations

TBD
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gNB can know the exact UE speed if sensor measurements (measUeSpeed) are configured as part of immediate MDT measurements. Then it’s up to gNB for what UE speeds, it wants to apply this paging enhancement





