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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In May 2021 meetings, RAN2 made the following agreements about UE subgrouping.
	The following is supported:
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


In this contribution, we discuss further details about UE paging subgroup assignment.
Discussion
CN assignment of UE paging subgroups
RAN2 has agreed that UE subgroups are assigned by CN, and the same subgroup is used when UE is in RRC_IDLE and RRC_INACTIVE. The overall operation procedure could be as follows.
· When UE is in RRC CONNECTED
· UE provides optional assistance information (paging attributes) to CN (AMF), in Registration Request
· CN assigns the subgroup and provide subgroup ID to UE and RAN, using Registration Accept and UE Context Modification, respectively. RAN needs to know subgroup ID because of RAN paging for RRC_INACTIVE UE.
· When UE is in RRC IDLE and paged
· CN sends the paging notification to gNBs in the same tracking area, carrying UE ID and subgroup ID
· The gNBs send subgroup PEI
· The gNBs send paging message
· When UE is in RRC INACTIVE and paged
· Anchor gNB sends RAN Paging to other gNBs in the same RNA
· The gNBs send subgroup paging indication
· The gNBs send paging message
The above procedure is illustrated in Figure 1.
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Figure 1.	CN assignment of UE paging subgroups
Proposal 1:	Consider the message flow in Figure 1 as a baseline of CN assignment of UE paging subgroups.
Support of UE subgrouping
When discussing CN assignment of UE paging subgroups, we implicitly assume that CN, gNB and UE all support the subgrouping. But this is not always true. It is possible that the CN, gNB, or UE does not support subgrouping for paging. Moreover, in addition to CN-assigned subgroups, there is another option of subgrouping by randomization, according to RAN2#113bis-e agreement:
	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).


For gNB, supporting subgrouping means that it can send paging indications for subgroups of UEs monitoring a PO, and this should be applicable for both CN-assigned and randomization-based subgroups. Similarly, a UE supporting paging subgrouping should be able to receive paging indication for its subgroup, regardless of whether the subgroup is assigned by CN or based on randomization. 
Proposal 2:	A gNB supporting paging subgrouping should support both CN-assigned and randomization-based subgrouping. That is, the gNB can send paging indication for UE subgroups in both cases.
Proposal 3:	A UE supporting paging subgrouping should support both CN-assigned and randomization-based subgrouping. That is, the UE can receive paging indication for UE subgroups in both cases.
If gNB or UE does not support paging subgrouping, UE always monitors PO if the PEI is positive or there I no PEI. If gNB and UE support paging subgrouping, UE should monitor PEI/PO with its own subgroup. The subgroup of UE can be determined as follows:
· If CN supports paging subgrouping, we suggest that CN can assign subgroup ID to some of the UEs, but not necessarily to all UEs
· If CN assigns subgroup ID to a UE, the UE uses the CN-assigned subgroup ID
· If CN does not assign subgroup to a UE, UE determines its subgroup by randomization (based on UE ID), according to gNB configurations.
· If CN does not supports UE paging subgrouping
· UE determines its subgroup by randomization (based on UE ID), according to gNB configurations
Based on above model, it is possible that a gNB handles both CN assigned and randomization-based subgroups. The total number of subgroups in a cell (Nsg) is determined by gNB, and broadcasted in SIB together with other configurations, similar to gwus-Config in LTE/NB-IoT. Nsg should be no less than the number of subgroups assigned by CN. In a gNB, the subgroup ID assigned by CN for one UE may be the same as the subgroup ID determined by another UE using randomization. An example is shown in Figure 2:
· The CN assigns some UEs into 4 groups (0~3); these UEs will use the subgroup ID with the registration area.
· A gNB decides to have Nsg=8 groups. UEs that do not have CN-assigned subgroup ID will choose from Group 0 to 7 according to their UE ID. 
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Figure 2:	Co-existence of CN-assigned and randomization-based subgrouping
Based on the above discussions, we have the following proposals:
Proposal 4:	If CN, gNB and UE all support paging subgrouping, CN can assign subgroup ID to some of the UEs, but not necessarily to all UEs
· If CN assigns subgroup ID to a UE, the UE uses the CN-assigned subgroup ID.
· If CN does not assign subgroup to a UE, UE may determine its subgroup by randomization (based on UE ID), following gNB configurations.
Proposal 5:	If gNB and UE support UE paging subgrouping but CN does not, UE may determine its subgroup by randomization (based on UE ID), following gNB configurations.
Proposal 6:	The total number of paging subgroups in a cell (Nsg) is determined by gNB, and broadcasted in SIB together with other configurations. Nsg should be no less than the number of subgroups assigned by CN.

Conclusion
[bookmark: _GoBack]This contribution discussed the UE paging subgroup assignment. It is proposed to discuss and decide on the following proposals:
Proposal 1:	Consider the message flow in Figure 1 as a baseline of CN assignment of UE paging subgroups.
Proposal 2:	A gNB supporting paging subgrouping should support both CN-assigned and randomization-based subgrouping. That is, the gNB can send paging indication for UE subgroups in both cases.
Proposal 3:	A UE supporting paging subgrouping should support both CN-assigned and randomization-based subgrouping. That is, the UE can receive paging indication for UE subgroups in both cases.
Proposal 4:	If CN, gNB and UE all support paging subgrouping, CN can assign subgroup ID to some of the UEs, but not necessarily to all UEs
· If CN assigns subgroup ID to a UE, the UE uses the CN-assigned subgroup ID
· If CN does not assign subgroup to a UE, UE may determine its subgroup by randomization (based on UE ID), following gNB configurations.
Proposal 5:	If gNB and UE support UE paging subgrouping but CN does not, UE may determine its subgroup by randomization (based on UE ID), following gNB configurations.
Proposal 6:	The total number of paging subgroups in a cell (Nsg) is determined by gNB, and broadcasted in SIB together with other configurations. Nsg should be no less than the number of subgroups assigned by CN.
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