3GPP TSG-RAN WG3 Meeting #114bis-e
R3-220564
17~26 Jan, 2022
Online                                      
Agenda item:
30.3 (UE Power Saving Enhancements)
Source:
Samsung
Title:
Discussion on UE power saving
Document for:
Discussion & Decision
1 Introduction
In RAN3#114e meeting, the following potential WAs are list as below:
	WA: The CN provides subgroup ID included in subgroup information.
WA: Include UE paging subgroup information into the NG Paging message for CN paging.

WA: Introduce UE subgroup information into NGAP Core Network Assistance Information.

WA: Introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.


Meanwhile, the following open issues are list for further discussion. 

	· Whether UE Subgrouping information should be included in XNAP Paging message pending to RAN2 progress.


 In this contribution, we will address open issues for the UE power saving.  
2 Discussions
- Issue 1: subgroup information transfer

In last meeting, the subgroup information transfer has been discussed for NGAP/F1, and four potential WAs (not finally agreed) are given according to the discussion. We propose to change those WAs to agreements. 

Proposal 1: RAN3 agrees the following for subgroup information transfer:

· The CN provides subgroup ID included in subgroup information.
· Include UE paging subgroup information into the NG Paging message for CN paging.

· Introduce UE subgroup information into NGAP Core Network Assistance Information.
· Introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.
For XnAP, since RAN2 has not yet decided on the last serving cell for the PEI transmission, RAN3 cannot take further discussion on this. 
- Issue 2: subgroup number awareness 
In RAN2#116e, the following agreements were achieved 
	1. Both UE ID based and CN based subgrouping can be supported simultaneously in a cell, it is allowed to just support one of them. 

2. FFS if the total number of CN-assigned subgroups is OAM configured. Max would be 8 as this is what RAN support. 
3. The total number of CN-assigned subgroups that is used is not fixed can be configured up to 8 (e.g. by OAM). No impact on signalling is assumed.


It can be observed that the maximum number of subgroups for CN-based subgrouping is configured by OAM. Meanwhile, the following agreements were reached in RAN2#115e:
	· 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.

· 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). 


An example is given to reflect the understanding to the highlighted agreements. In particular, the gNB is configured with 5 PEI transmission occasions, each of which corresponds to one subgroup, so that the gNB can support 5 subgroups at most. If the CN-based subgroup ID is larger than 5, e.g., 7, the gNB needs to determine the PEI transmission occasions for sub-group ID=6 or 7. This needs some remapping operations to remap CN-based subgroup ID 6/7 to one of 5 subgroups corresponding to 5 PEI transmission occasions. RAN2 agreements indicate the max number of CN-based subgroups is configured by OAM. Actually,  the max number of UE-ID-based subgroups is configured by OAM as well. However, the OAM configuring CN-based subgroups may be different from the one configuring UE-ID based subgroups, so that the CN-based max number may be different from UEID based max number. To avoid the remapping from CN assigned group ID to RAN subgroup ID, the following two options can be considered:
· Option 1: CN is notified with the max number of subgroups of RAN side 
In this option, the gNB will notify the max number of subgroups among its serving cells to CN. According to the following RAN2 agreement, 

	· 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.


Different cells under the same gNB may have different max number of subgroups for UEID-based subgroup method. To avoid the remapping, the subgrouping ID assigned at the CN side should not exceed the smallest value for the maximum number of subgroups among cells in the same registration area under the same gNB. Since the maximum number of subgroups for CN-based subgrouping is per registration area, the gNB can notify the minimum number of subgroups for UEID-based subgrouping for all cells in the same registration area to AMF. With this information, the AMF can assign CN-based subgroup ID being not larger than the notified number of subgroups.  

Furthermore, in case of CU-DU split, the gNB-DU should notify the number of subgroups for UEID-based subgrouping for each cell to gNB-CU. 

· Option 2a: RAN is notified with the max number of subgroups of CN side, and the maximum number of subgroups for UEID-based subgroup is adjusted to align with CN side
In this option, the AMF can inform that max number of subgroups for CN-based subgrouping to gNB. After that, the gNB reconfigures the maximum number of subgroups for UEID-based subgrouping to align with the one for CN-based subgrouping. In this choice, the Cell-specific UEID-based subgrouping becomes meaningless since all cells should have the same maximum number of subgroups as CN side. Meanwhile, this choice indicates that the system information update is needed. 
Furthermore, in case of CU-DU split, the gNB-CU should notify the max number of subgroups for CN-based subgrouping in the same registration area to gNB-CU. 
· Option 2b: RAN is notified with the max number of subgroups of CN side, and the number of PEI transmission occasions is reconfigured to be the maximum value between the maximum number of subgroups for CN-based subgrouping and the one for UEID-based subgrouping
This choice also requires the system information update to reconfigure the PEI transmission occasion configuration. However, the maximum number of subgroups for UEID-based subgrouping can be set to be cell-specific. Furthermore, in case of CU-DU split, the gNB-CU should notify the max number of subgroups for CN-based subgrouping in the same registration area to gNB-CU.
 Among the above three options, we slightly prefer to option 1 since there is no need to perform the system information update. Meanwhile, option 2b is also acceptable for us. Option 2a is not a good choice since cell-specific number of subgroups cannot be supported. 
Proposal 2: RAN3 can make a choice between the following two options for the max number of subgroups for both CN-based and UEID-based subgrouping:

· Option 1: CN is notified with the max number of subgroups of RAN side
· Option 2b: RAN is notified with the max number of subgroups of CN side, and the number of PEI transmission occasions is reconfigured to be the maximum value between the maximum number of subgroups for CN-based subgrouping and the one for UEID-based subgrouping
Issue 3: RAN/UE capability awareness of subgrouping 

RAN2 reached the following agreement:

	4. Both UE ID based and CN based subgrouping can be supported simultaneously in a cell, it is allowed to just support one of them. 


Thus, a cell may have the following types of capability for subgrouping:

· Support both UEID based and CN based subgrouping

· Support UEID based subgrouping only 

· Support CN based subgrouping only 

· Do not support subgrouping

The AMF is not aware of the capability of the gNB. Thus, if AMF intends to page the UE with subgrouping and the UE supports subgrouping, it will send PAGING message with subgroup ID to the gNB. However, if gNB does not CN-based subgrouping, the received subgroup ID becomes meaningless for the gNB; in other words, gNB should ignore the subgroup ID from the AMF, and perform UEID based paging. In case of CU-DU split, the gNB-CU(-CP) needn’t forward the subgroup ID from AMF to the gNB-DU. 
Proposal 3: the gNB without capability of supporting CN-based subgrouping can ignore the subgroup ID from AMF
On the other hand, the gNB/gNB-DU should be aware of the UE capability. If the UE supports the CN-based subgrouping, the AMF will send the subgroup ID to gNB, and gNB-CU will forward it to gNB-DU. In other words, if the inclusion of subgroup ID implies the UE capability of CN-based subgrouping. However, if the UE only support UEID based subgrouping, the gNB-CU will not send the subgroup ID to the gNB-DU so that the gNB-DU is not aware the fact that the UEID based subgrouping should be applied. To avoid this, the gNB-CU can notify the UE capability of supporting UEID based subgrouping. 
Proposal 4: the gNB-CU can notify the UE capability of supporting UEID based subgrouping to gNB-DU when sending PAGING message. 
3 Conclusions
In this contribution, we discuss UE power saving, and have the following proposals:
Proposal 1: RAN3 agrees the following for subgroup information transfer:

· The CN provides subgroup ID included in subgroup information.
· Include UE paging subgroup information into the NG Paging message for CN paging.

· Introduce UE subgroup information into NGAP Core Network Assistance Information.
· Introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.
Proposal 2: RAN3 can make a choice between the following two options for the max number of subgroups for both CN-based and UEID-based subgrouping:

· Option 1: CN is notified with the max number of subgroups of RAN side
· Option 2b: RAN is notified with the max number of subgroups of CN side, and the number of PEI transmission occasions is reconfigured to be the maximum value between the maximum number of subgroups for CN-based subgrouping and the one for UEID-based subgrouping
Proposal 3: the gNB without capability of supporting CN-based subgrouping can ignore the subgroup ID from AMF

Proposal 4: the gNB-CU can notify the UE capability of supporting UEID based subgrouping to gNB-DU when sending PAGING message.
In addition, the corresponding stage-3 CR for F1AP is provided in [R3-22xxxx]. 
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