3GPP TSG-RAN2 Meeting #116 Electronic                                  R2- 2109520
1st November – 12th November 2021

Agenda item:
8.9.2.1
Source:
Samsung

Title:
Further details of UE Subgrouping
Document for:
Discussion & Decision
1 Introduction
RAN2 has discussed the paging grouping for idle/inactive-mode UE power saving in RAN2 #113bis/RAN2 #114 and the following agreements were made:


In this contribution, we discuss further details of subgrouping: 

·  subgroup identification based on UE identity 

·  selection between UE identity based subgrouping and CN based subgrouping
2 Discussion
2.1 Subgroup identification based on UE Identity 
According to RAN2 #113bise agreement, UE identity based subgrouping is supported. 
In the existing paging design, UE uses UE identity to determine its PF and PO, where

· SFN for the PF is determined by:

(SFN + PF_offset) mod T = (T div N) * (UE_ID mod N)

· Index (i_s), indicating the index of the PO is determined by:

i_s = floor (UE_ID/N) mod Ns
Different LSBs of UE identity are used to determine the PF and PO. 1st log2N LSBs of 5G-S-TMSI are used to determine PF. Next log2Ns LSBs of 5G-S-TMSI are used to determine PO. In order to reduce unnecessary paging receptions, UEs monitoring the same PO needs to be grouped into various subgroups. So the LSBs of UE identity which are not used for determining the PF and PO needs to be used for subgrouping, as shown in Figure 1. 
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Figure 1
According to the above principle, a UE belongs to kth paging subgroup, where ‘k’ = floor (UE Identity/(N*Ns)) mod P, where,
·  N is the number of Paging frames 
·  Ns is the number of POs per paging frame

·  P is the number of paging subgroups (P) 
The number of paging groups can be signaled in system information like the other paging parameters.
Proposal 1:    For UE identity based paging subgrouping, UE belongs to kth paging subgroup, where ‘k’ = floor (UE Identity/(N*Ns)) mod P, where N is the number of Paging frames, Ns is the number of POs per paging frame and P is the number of paging subgroups.
2.2 Selection between UE identity based subgrouping and CN based subgrouping
RAN1 [3] has agreed in RAN1 #105 that paging subgroup(s) are indicated by paging early indication. 

· For UE subgroups indication in physical layer, maximum of 8 subgroups per PO is supported
· For PDCCH-based PEI, subgroups in a PO are indicated by one PEI
· For SSS-based PEI, subgroups in a PO are indicated by a set of sequence realizations
· For TRS/CSI-RS-based PEI, subgroups in a PO can be indicated by TRS sequence and/or TRS/CSI-RS resources
The camped cell may support CN based paging subgrouping and/or UE Identity based subgrouping. UE needs to determine whether it checks for its paging subgroup based on UE identity or paging subgroup assigned by CN in early paging indication. The various configurations and grouping method selected by UE is shown in table 1. Since the CN based subgrouping has better performance than the UE Identity based subgrouping, CN based subgrouping is prioritized whenever possible.
If UE has paging subgroup identity assigned by CN and camped cell supports CN based paging subgrouping:
· UE performs early paging indication monitoring based on paging subgroup identity assigned by CN
Else if camped cell supports UE ID based paging subgrouping:
· UE performs early paging indication monitoring based on paging subgroup identity determined by UE identity
Table 1
	Paging subgroup assigned to UE by CN
	Camped Cell supports CN assigned paging subgroups
	Camped Cell supports UE ID based subgrouping
	Paging indication monitoring based on paging subgroup assigned by CN or based on UE ID

	Yes
	Yes
	Yes
	CN assigned

	Yes
	No
	Yes
	UE ID based

	No
	Yes
	Yes
	UE ID based

	No
	No
	Yes
	UE ID based

	Yes
	Yes
	No
	CN assigned

	Yes
	No
	No
	No sub grouping

	No
	Yes
	No
	No sub grouping

	No
	No
	No
	No sub grouping


Proposal 2: If UE has paging subgroup identity assigned by CN and camped cell supports CN based paging subgrouping:
·    UE performs early paging indication monitoring based on paging subgroup identity assigned by CN

Else if camped cell supports UE ID based paging subgrouping:
·    UE performs early paging indication monitoring based on paging subgroup identity determined by UE identity
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1:    For UE identity based paging subgrouping, UE belongs to kth paging subgroup, where ‘k’ = floor (UE Identity/(N*Ns)) mod P, where N is the number of Paging frames, Ns is the number of POs per paging frame and P is the number of paging subgroups.
Proposal 2: If UE has paging subgroup identity assigned by CN and camped cell supports CN based paging subgrouping:
·    UE performs early paging indication monitoring based on paging subgroup identity assigned by CN

Else if camped cell supports UE ID based paging subgrouping:
· UE performs early paging indication monitoring based on paging subgroup identity determined by UE identity
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RAN2 #113bise Agreements [1]:


 We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)





 If we go for network controlled subgrouping, If the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID). 








RAN2 #114 Agreements [2]:


CN is responsible for allocating UEs to UE paging subgroups based on UE characteristics


Use same UE subgroups when in RRC_IDLE and RRC_INACTIVE











