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1 Introduction

CB: # 9_UEPowerSaving

- Introduce UE Paging Subgroup ID over NG, Xn, F1? 

- Whether the grouping assistance information from RAN to CN is needed?

- Which node decides the number of supported subgroups? OAM or RAN node/DU, or the subgrouping is limited only to the last visited cell ID? Waiting for progress in other groups?

- Reply LS to RAN2 if needed
(ZTE - moderator)

Summary of offline disc R3-215812
2 For the Chairman’s Notes

Moderator thinks since there are TUs at next meeting, and currently RAN2 sent the LS to RAN3 providing the updated agreements and solutions, some discussion can be triggered by the LS. Some work assumption or agreements could be taken for future work. Moderator proposes the following:
Proposal 1: WA: The CN provides subgroup ID included in subgroup information.
Proposal 2: Include UE paging subgroup information into the NG Paging message for CN paging.
Proposal 3: Introduce UE subgroup information into NGAP Core Network Assistance Information.
Proposal 4: Introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.
Proposal 5: Whether UE Subgrouping information should be included in XNAP Paging message pending RAN2 progress.
Discussion- Second round [if needed]

<TBD>

3 Discussion-First round

3.1 General 

RAN2 has sent an LS R3-214684 [1] to RAN3. 
	1. Overall description:
RAN2 discussed UE paging subgrouping as part of the Rel-17 work on UE power saving enhancement (see RP-200938), in order to reduce power consumption in the UE due to false paging alarms (i.e. when the UE receives a paging message on PDSCH on its paging occasion, which is not intended for that UE). This is done by further dividing the UEs within a paging occasion into multiple subgroups. A UE will decode the Paging message in its Paging occasion only if it is received an indication that its subgroup is being paged. Two subgrouping approaches have been agreed, namely CN-assigned subgrouping and UEID-based subgrouping. No CN impact has been identified for UE-ID based subgrouping. The following provides the detailed agreements below for the 2 approaches:

CN-assigned subgrouping

· CN assigns subgroup ID.

· When AMF has assigned a UE with a Paging subgroup, some NAS signalling should be supported between AMF and UE to convey the related information to the UE. Exact information is FFS. The design and procedure are up to SA2/CT1.

· When AMF has assigned a UE with a Paging subgroup, some signalling should be supported between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE. Exact information is FFS. The message(s) and associated design are up to RAN3. 

· It is FFS when a UE in RRC_INACTIVE has been assigned by CN a Paging subgroup, whether some signalling should be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging.

· If RAN2 agrees to support UE assistance information to CN in support of paging subgroup assignment, RAN2 will focus on the paging probability and power profile attributes.

UEID-based subgrouping

· UEID-based subgroup method requires, in addition to the already available information for legacy UEID-based grouping in PO, the total number of supported UEID-based subgroups by the network.

· At least for UEID-based subgroup method the total number, Nsg, of supported subgroups by the network is decided by RAN and broadcasted in System Information.

· At least for UEID-based subgroup method the total number, Nsg, of supported subgroups is controlled on a cell basis and can be different in different cells.

Coexistence of CN-assigned and UEID-based subgrouping

· R2 assumes that all the cells within the registration area supports the same number of CN assigned subgroups, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found). 

· For the purpose of continued discussions, R2 assumes that UE has separate UE capabilities for CN assigned and UEID based subgrouping, the actual decision to be taken later. 

· RAN capability is known based on broadcast information. FFS with explicit indication or implicitly based configuration.

RAN2 also discussed TRS/CSI-RS for RRC Idle and Inactive, and agreed to the following:

· The TRS/CSI-RS configuration is provided in a new SIB.

· RAN2 assumes that TRS/CSI-RS configurations are broadcasted. Potential addition of dedicated signalling can be discussed in a later meeting based on company contributions.

· The legacy SI update procedure is used for changing TRS/CSI-RS configurations.

· Postpone the topic about TRS/CSI-RS availability until a later meeting when RAN1 also has progressed.

· On demand SI should be possible for the SIB with TRS/CSI-RS information.

· Postpone the discussion on segmentation of the new SIB until RAN1 has sent the list of the parameters and a potential structure.

· Postpone the discussion on splitting the TRS/CSI-RS information to a common and RS-specific part until RAN1 has sent the list of the parameters and a potential structure.

2. Actions:

To RAN3: 

RAN2 respectfully asks RAN3 to take the above information into account for their future work, and provide further information on the following issue once concluded:

· Signalling between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE.


We also received reply LS R3-215795[2] from SA2, as below
	1. Overall description:
SA2 thanks RAN2 for the LS on UE Power Saving (S2-2107038/R2-2108917). SA2 has agreed the attached CRs to keep alignment with the RAN2 agreements about introducing the Paging Subgrouping Assistance from the CN side.

Based on the reported UE capabilities, the AMF can determine the assistance information for NR Paging Subgroup according to the NR UE characteristics, i.e. local configuration, subscription information and/or statistical information. If the AMF has determined assistance information for Paging Subgroup, the AMF shall deliver the information to the UE during Registration and the NG-RAN in the NGAP Paging Message or RRC Inactive Assistance Information for support of paging a NR UE in CM_IDLE or CM_CONNECTED with RRC Inactive state.

2. Actions:
To RAN2, RAN3 and CT1

ACTION: 
3GPP SA2 kindly asks RAN2/RAN3/CT1 to take the above information into account and provide feedback if any.


In this email discussion, RAN3 shall discuss the specification impacts to support the UE power saving based on the LS above.

In [4], it is proposed to make working assumption that the CN provides subgroup ID as the exact subgroup information.

Question 1: Companies are invited to provide views on whether to agree the working assumption that the CN provides subgroup ID as the exact subgroup information.

	Companies
	Yes/No
	Comments

	ZTE
	Yes
	The format of subgroup ID is FFS ,and pending to other WGs

	CATT
	Prefer to wait 
	RAN2 said the exact information is FFS.
And for running CR, “CN controlled subgrouping: AMF is responsible for assigning UE subgroup information, including subgroup ID, to the UE based on its characteristics. The following figure describes the procedure for CN controlled subgrouping”. RAN2 said including subgroup ID rather than subgroup ID as the exact subgroup information.
In RAN3 specifications, we can call it subgroup information now, and including subgroup ID in subgroup information. But details are depends on other groups

	Ericsson
	Yes
	Since the WI will officially start at next meeting in RAN3, we agree with moderator’s suggestion to consider working assumptions for now.

We also agree that a new IE for “NR subgrouping Information” should be provided from AMF. Details are FFS.

	Huawei
	Yes
	This can be regarded as working assumption. The detailed naming, format and content can be addressed at next meeting. 


	Samsung 
	Yes 
	

	Radisys
	Yes
	

	Qualcomm
	OK as WA
	We would like to make the general point that there are no TUs for this topic at this meeting, and discussion including decisions should only be needed if immediate action or reply LS is needed. This seems not to be the case, as it is not even mentioned here. By having this level of discussion, we are bypassing the whole workload planning process, and setting a bad precedent.

The first step of this discussion should have been to establish whether any immediate action is needed, and then failing that, at best could have an exchange of views but noting that it is low priority (and therefore any decisions should not be binding). 

	Vodafone
	Yes
	CN just sends Subgroup ID to the RAN.

	Nokia
	Wait
	Same comment as Qualcomm.

We are not supposed to work on this item at this meeting and we are bypassing the workload process. Why should company complain after this and talk about setting up email discussion about workload!?

Of course there will be subgrouping information from AMF to gNB but as said in the LS

RAN2 respectfully asks RAN3 to take the above information into account for their future work

There is no urgent request to act nor to respond to this LS.

We oppose any working assumption to be taken at this meeting by principle.


Moderator’s summary:
8 companies agree the working assumption that the CN provides subgroup ID as the exact subgroup information, while 1 company suggest no agreement/working assumption to be taken at this meeting, and 1 company prefer to wait, and think AMF providing subgroup ID in the subgroup information rather than subgroup ID as the exact subgroup information. 
Moderator think since there are TUs at next meeting, and currently RAN2 sent the LS to RAN3 providing the updated agreements and solutions, some discussion can be triggered by the LS. Some agreements/working assumption could be taken for future work. 
Hence, moderator tries to conclude that agree the working assumption that the CN provides subgroup ID included in subgroup information.
Proposal 1: WA: The CN provides subgroup ID included in subgroup information.
3.2 The potential impact on NGAP/F1AP/XNAP

[3][4][9] all propose to include UE paging subgroup information into the NG Paging message for CN paging. 
Question 2-1: Do companies agree to include UE paging subgroup information into the NG Paging message for CN paging?
	Companies
	Yes/No
	Comments

	ZTE
	Yes
	Introduce subgroup ID IE into NG paging message

	CATT
	Yes 
	

	Ericsson
	Yes
	On the IE name, it will refer to “subgrouping information”, which will include different subgroup IDs (max 8 according to RAN2 agreement)

	Huawei
	Yes
	This is also clearly mentioned and agreed in the SA2 LS. 

	Samsung
	Yes 
	

	Radisys 
	Yes
	

	Qualcomm
	Yes
	

	Vodafone
	Yes
	

	Nokia
	No
	There will be paging subgroup information into NG Paging message. 

But as explained above, we should not bypass the workload process, we oppose any agreement to be taken at this meeting. 


Moderator’s summary:
In fact, all companies agree the proposal, and 1 company suggest no agreement/working assumption to be taken at this meeting.
Hence, moderator tries to conclude to agree to include UE paging subgroup information into the NG Paging message for CN paging.
Proposal 2: Include UE paging subgroup information into the NG Paging message for CN paging.
For RAN paging, [3][4] propose to include the UE subgroup information in the NGAP Core Network Assistance Information for RRC_INACTIVE, while [9] proposes to introduce the UE subgroup information into INITIAL CONTEXT SETUP message over NGAP.

Question 2-2: Companies are invited to provide their views on whether to introduce UE subgroup information into NGAP Core Network Assistance Information or INITIAL CONTEXT SETUP message?
	Companies
	Comments

	ZTE
	The subgroup ID is same for RRC_IDLE and RRC_INACTIVE for the UE, so we prefer to include such information as a separate IE in  INITIAL CONTEXT SETUP . but we are ok to include it in NGAP Core Network Assistance Information IE as part of assistance data.

	CATT
	Agree with introduce UE subgroup information into NGAP Core Network Assistance Information. This is for RRC inactive.

However, NG-RAN does not need to know the subgroup information before paging. It just paging UE based on the NG paging message which include subgroup information. So, it is no need to include subgroup information in initial context setup message. 

	Ericsson
	Agree with CATT

	Huawei
	Agree with CATT, this is also mentioned and agreed in the SA2 LS. 

	Samsung 
	Agree with CATT 

	Radisys
	We do not understand how a UE subgroup information in NGAP Core Network Assistance Information can help NG-RAN for Paging a UE in RRC_Idle. Hence we do not see a need to include UE subgroup information in NGAP Core Network Assistance Information or in ICS. UE subgroup information in NGAP Paging is sufficient.

	Qualcomm
	Agree with CATT

	Nokia
	Adding CN subgroup ID (format FFS) into he NGAP Core Network Assistance Info should be OK among other information. But this can also be in other IE.
But as explained above, we should not bypass the workload process, we oppose any agreement to be taken at this meeting.


Moderator’s summary:
In fact, 8 companies agree to include UE subgroup information in NGAP Core Network Assistance Information., and 1 company suggest no agreement/working assumption to be taken at this meeting, while 1 company states not needed.
Hence, moderator tries to conclude to agree to introduce UE subgroup information into NGAP Core Network Assistance Information.
Proposal 3: Introduce UE subgroup information into NGAP Core Network Assistance Information.
[3][4][9] all propose to include UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.

Question 2-3: Do companies agree to introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE?
	Companies
	Yes/No
	Comments

	ZTE
	Yes
	Introduce subgroup ID IE into F1 paging message

	CATT
	Yes 
	

	Ericsson
	Yes
	

	Huawei
	Yes
	

	Samsung
	Yes 
	

	Radisys
	Yes
	

	Qualcomm
	Yes
	

	Vodafone
	Yes, but
	But it depends upon whether CU or DU (or 3GPP specifications) decides upon the use of CN subgroups vs UE-ID based subgroups.

	Nokia
	No
	We certainly need to provide subgrouping information over F1.

But as explained above, we should not bypass the workload process, we oppose any agreement to be taken at this meeting.


Moderator’s summary:
All companies agree to this proposal, and 1 company suggest no agreement/working assumption to be taken at this meeting. 
Hence, moderator tries to conclude to introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.
Proposal 4: Introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.
[4][9] deem that XnAP impacts should be considered if the Subgrouping is limited only to the last visited cell ID, and then [8] propose to introduce UE paging subgroup information into XnAP Paging message. [3] suggest that RAN3 to wait further progress on last used cell limitation for subgrouping and XnAP impacts for Subgrouping can be avoided if the Subgrouping is limited only to the last visited cell ID.
Question 2-4: Companies are invited to provide their views on whether any XnAP impacts should be considered for subgrouping?

	Companies
	Yes/No
	Comments

	ZTE
	FFS
	In RAN2 LS ,“It is FFS when a UE in RRC_INACTIVE has been assigned by CN a Paging subgroup, whether some signalling should be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging.” So, we can wait further progress of RAN2.

	CATT
	Wait for other group
	It should be RAN2 decides whether the subgroup limit to the last visited cell. If limit to the last visited cell, including subgroup information in Xn paging is unnecessary.

	Ericsson
	wait
	the Subgrouping information is transmitted within the PEI. If the PEI is going to be used only in the last visited cell ID, then XnAP impacts can be avoided.

	Huawei
	Wait for RAN2
	Our proposal in [4] is given as follows, with the condition to be determined by RAN2. 

-
Include the UE grouping information in the XnAP Paging message (if subgrouping is not restricted to last used cell)

	Samsung 
	Wait for RAN2 progress 
	Same view as above companies

	Radisys
	Yes
	UE Subgrouping information needs to be sent in XNAP Paging message

	Qualcomm
	FFS
	Agree with CATT, ZTE and others

	Vodafone
	wait
	

	Nokia
	Wait
	It should be RAN2 to decide whether the subgroup is limited to the last visited cell. If limited to the last visited cell, including subgroup information in Xn paging is unnecessary.


Moderator’s summary:
8 companies think whether XnAP impacts for subgrouping is or not should wait for RAN2 progress, and 1 company agree UE Subgrouping information needs to be sent in XNAP Paging message.
Proposal 5: Whether UE Subgrouping information should be included in XNAP Paging message pending RAN2 progress.
3.3 Others

Regarding whether the grouping assistance information from RAN to CN is needed, [3] propose to examine the motivation of adding any assistance information from RAN to CN, considering the potential gain to complexity or specification impacts ratio, and [4][9] think that is pending to RAN2’s further progress. Hence, moderator tries to capture the proposal as below:

Whether to adding any assistance information from RAN to CN is pending to RAN2’s further progress.

Question 3-1: Companies are invited to provide their views on whether to agree the proposal above?

	Companies
	Yes/No
	Comments

	ZTE
	Yes
	pending to other group progress.

	CATT
	Yes 
	For now, we do not see any assistance information is needed from RAN to CN. Note that RAN2 agree that “The same UE subgroup shall be used by the UE when UE in RRC_IDLE and RRC_INACTIVE state.”

	Ericsson
	No need
	Agree with CATT

	Huawei
	Yes
	Pending RAN2 further progress. 

One thing that RAN2 is discussing is about the total number of CN-assigned subgroups, which possibly has RAN3 impact. 

	Samsung 
	Yes
	

	Radisys
	Not needed
	

	Qualcomm
	No need
	For now agree with CATT, can rediscuss if anything changes

	Vodafone
	No need to wait -> assistance information SHALL be sent to the CN
	For the CN to accurately calculate the CN subgroup (and CN subgroup is used in both Idle and Inactive), the CN needs to know things like ‘paging probability’ and ‘mobility vs stationary’. While the UE is in Inactive, this information is not available to the CN, so the RAN needs to provide this to the CN.

	Nokia
	No
	Assistance information from RAN to CN may be needed, depends on the model and can be discussed.

But as explained above, we should not bypass the workload process, we oppose any agreement to be taken at this meeting.


Moderator’s summary:
4 companies think it is pending RAN2 further progress, while 5 companies think the proposal is not needed. Moderator think there is no agreement for this proposal.
Proposal 6: No agreement reacheds
For UE-ID based subgrouping, it is proposed in [4] that for the disaggregated node, the gNB-DU determines the Nsg, of supported subgroups for UE-ID based subgrouping. And [9] proposes that OAM can configure group number per cell, and no RAN3 impact expect at this stage.
Question 3-2: Companies are invited to provide their views on whether there is any impacts in RAN3 with respect to the Nsg, of supported subgroups for UE-ID based subgrouping?

	Companies
	Yes/No
	Comments

	ZTE
	No
	there is no RAN3 impact foreseen at this stage, can wait for RAN2’s further progress.

	CATT
	No 
	DU decides the number of subgroups and broadcast it in SIB1. There is no F1 impact

	Ericsson
	No
	There are no RAN3 impacts for UE-ID based subgrouping

	Huawei
	FFS
	As the proponent, the impact on F1 is pending on the further progress of other groups, 
Note that RAN2 has agreed that “Both UE ID based and CN based subgrouping can be supported simultaneously in a cell” this week. Then the maximum number of UE-ID based subgrouping may need to consider the maximum number of CN –based subgrouping, given that the broadcast limitation over Uu is limited, e.g., 8. 


	Samsung 
	FFS 
	According to RAN2 agreement, the number of CN assigned subgroups is same among all cells within the registration area, while the number of UE-ID based subgroups can be different for different cells in the same registration area. Moreover, RAN2 has agreed that “R2 assumes that All the cells within the registration area supports the same number of CN assigned subgroups, i.e. no remapping of CN assigned group ID to RAN subgroup ID (will revisit only if serious issues are found). ”

In our understanding, “no remapping of CN assigned group ID to RAN subgroup ID” means that if RAN only supports 4 subgroups, CN cannot assign subgroup ID larger than 4. In other words, number of CN assigned subgroups cannot be larger than the number of UE-ID based subgroups. To achieve this, either AMF needs to know number of CN assigned subgroups, or gNB needs to know number of UE-ID based subgroups.
In this sense, we would prefer to discuss how to support “no remapping of CN assigned group ID to RAN subgroup ID” from RAN3 point of view in next meeting. 


	Qualcomm
	No
	Can check at next meeting if anything new from RAN2 impacts this, 

	Vodafone
	FFS
	Tend to agree with Samsung. How a mix of CN based subgroups and UE-ID based subgroups are handled should be considered by RAN 3.

	Nokia
	FFS
	Agree with Samsung and Vodafone. How a mix of CN based subgroups and UE-ID based subgroups are handled should be considered by RAN 3.

We need to wait that the solution settles in RAN2 and SA2. For example, it depends whether both UE ID based and CN based subgrouping can be supported simultaneously in a cell, which seems now the recent trend this week. Also, RAN2/SA2 need obviously to reconsider hasty assumptions like “All the cells within the registration area supports the same number of CN assigned subgroups” which do not make sense or would have heavy impacts. So, it is important to wait the evolution in current RAN2 and next SA2 but work expected in RAN3 on this area.




Moderator’s summary:
4 companies think there is no RAN3 impact foreseen currently, and majority of company state to wait for other groups’ further progress. Moderator suggest to discuss the impact at next meeting.
Proposal 7: Discuss the impact in RAN3 with respect to the Nsg, of supported subgroups at next meeting.
[4] proposes that the RAN/gNB-DU needs to know the UE capability for UE-ID based subgrouping and he UE capability for UE-ID based subgrouping can be sent from the CN to the RAN. For the disaggregated node, the DU needs to know the UE capability for UE-ID based subgrouping.

Question 3-3: Companies are invited to provide their views on whether there is any impacts in RAN3 with respect to UE capability for UE-ID based subgrouping?

	Companies
	Yes/No
	Comments

	ZTE
	
	FFS at this stage

	CATT
	No
	Whether the UE-ID based subgrouping is supported can be configured by OAM. This is a static configuration.

	Ericsson
	No
	Agree with CATT

	Huawei
	FFS
	As the proponent, this proposal is discussing the UE capability, not node capability. The impact on F1 is still pending on RAN2. 

	Samsung 
	FFS 
	For Inactive, gNB can know the UE capability 

For Idle status, we may need wait for RAN2 progress. 

	Radisys
	No
	

	Qualcomm
	FFS
	Agree with Samsung for inactive. For idle, this seems a topic that is in scope of other groups.

	Vodafone
	Yes
	The UE Radio Capability For Paging informs the RAN whether the UE supports PEI. HOWEVER, the RAN 2 design for UE Radio capability for Paging means that if the UE Attaches in a Rel 15 or Rel 16 gNB, the UE will tell the gNB that the UE supports PEI BUT the gNB will provide a URCFP to the AMF that says nothing about PEI. At subsequent paging, the paged gNB will receive this R15/16 URFCP and assume that the UE does not support PEI and hence the R17 UE will not be made to wake up and the new UE will miss paging!
Note: because the legacy gNB provides “some URFCP” to the AMF, the AMF will send this to the gNB in the Initial Context Request and hence the gNB will not bother to calculate the URFCP from the UE RAC.

Some [RAN 3] work is needed to solve this problem.

	Nokia
	Yes
	I assume that gNB will need to now which method to use for paging a UE based on its capability if it is confirmed that both UE ID based and CN based subgrouping can be supported simultaneously in a cell. If UE is not supporting then I assume legacy paging is used.


Moderator’s summary:
For UE capability for UE-ID based subgrouping, 2 companies agree to discuss the impacts in RAN3, and 4 companies suggest to keep it FFS pending RAN2 progress, while 3 companies disagree. Moderator think there is no consensus.
Proposal 8: No consensus…
4 Conclusion, Recommendations [if needed]

If needed
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