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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

Propose the following:

R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…

Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…

3 Discussion- Second round [if needed]

<TBD>
4 Discussion-First round

4.1 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. 



4.2 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. 


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. 


[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
	


[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)


4.3 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. 


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. 



[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. 


5 Conclusion, Recommendations [if needed]

If needed
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