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Introduction
Regarding the paging subgrouping, RAN2 agreed followings in the previous meetings.
	RAN2#114 e-meeting
· 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.

RAN2#113bis e-meeting
· We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging probability as EUTRA, possibly with additional randomization).

· 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).


In this contribution, we discuss the network-assigned subgroup based on the previous discussion and decisions so far.
Discussion
The paging subgroup ID assigned by network cannot be updated while UE is in RRC_IDLE/INACTIVE. If the paging subgroup ID needs to be updated by network, the UE should establish the RRC connection. However, considering the purpose of the paging subgrouping is to reduce the UE power consumption in RRC_IDLE/INACTIVE, it is obvious that the UE should not be required to establish RRC connection to update the paging subgroup ID. 
Proposal 1
UE is not required to establish the RRC connection to update the paging subgroup ID. 
It is generally assumed that the paging subgroup would be determined based on UE’s attributes, such as power/mobility profile, but not based on the gNB’s attributes. Therefore, to release the paging subgroup assigned by network, no further mechanism other than release command is needed. UE should consider the subgroup ID assigned by network as valid until it is explicitly released by network.
Proposal 2
UE considers the paging subgroup ID assigned by core network as valid until it is explicitly released by network.

Some UE’s attributes, such as power level/sensitivity, mobility status, or paging probability, can be useful for determining the paging subgroup. During the e-mail discussion [Post114-e][076], some companies proposed to support UE providing some assistance information to core network for subgroup assignment. 
If the proposal 1 is acceptable, the UE’s characteristics that can be dynamically changed during RRC_IDLE/INACIVE should not be reported by UE. If the core network determines the paging subgroup based on the UE’s attributes reported by the UE, the subgroup ID should be updated whenever the UE’s attributes change. However, it is unacceptable that the UE establishes the RRC connection solely to report the updated attributes. If UE has to keep using the improper subgroup ID to monitor the paging even after the attributes are changed, it would be better not to use such attributes to determine the paging subgroup. Therefore, power level/sensitivity or mobility status should not be reported by UE. 
The UE characteristic that estimated by network itself also should not be reported by UE. The core network and gNB can estimate the CN paging probability and RAN paging probability, respectively. Therefore, the paging probability doesn’t need to be reported by UE.
Proposal 3
UE doesn’t report power level/sensitivity, mobility status and paging probability to network.
UE may have different paging probability depending on RRC state. If so, it seems reasonable that gNB provides the RAN paging probability to core network so that the updated subgroup can be assigned before releasing UE into RRC_INACTIVE. The core network may want take into account the UE mobility profile, e.g. stationary or not, or UE type, e.g. RedCap UE, in determining the subgroups, and only gNB knows such UE information. 
Observation1
Some UE’s attributes that gNB knows, such as RAN paging probability, UE type or mobility profile, can be useful for core network to determine the paging subgroup.

However, such gNB assistance information has not been thoroughly discussed, so we propose to discuss further what information gNB has needs to be provided to core network for subgroup assignment.
Proposal 4
Discuss further what information gNB has needs to be provided to core network for subgroup assignment. 
In NR multicast WI, RAN2 agreed to notify UE in RRC_IDLE/INACTIVE of the activation of multicast session using paging message. When a deactivated multicast session becomes activated, the network transmits a paging message including the group notification, i.e. multicast session ID. Since the group notification is transmitted in legacy paging message along with ue-identity, we need to consider how the paging subgroup would work with the group notification. Regarding the group notification, there are two options the network can take.

· Option 1: Network takes into account the group notification in indicating the subgroup information. 
· Option 2: Network doesn’t take into account the group notification in indicating the subgroup information. 
For instance, UE#1 has joined a multicast session and belongs to subgroup A. In option 1, when the paging message including the group notification for the multicast session is transmitted, the network indicates that the paging message for subgroup A will be transmitted in upcoming paging occasion even though there is no unicast paging for UEs that belongs to subgroup A. Then, MBS capable UE needs to monitor the paging occasion only when its subgroup is indicated in PEI or paging DCI. However, If UE supporting MBS and UE not supporting MBS belong to the same subgroup, the UE not supporting MBS will unnecessarily monitor the paging occasion even though there is no unicast paging for subgroup A.

Observation2
In option 1, if UEs supporting MBS and UEs not supporting MBS belong to the same paging subgroup, the power saving gain of the UEs not supporting MBS will be deteriorated due to the group notification.

On the contrary, in option 2, the network indicates that the paging message for subgroup A will not be transmitted in upcoming paging occasion if there is no unicast paging for subgroup A. UEs not supporting MBS will not additionally monitor the paging occasion due to the group notification. However, UE supporting MBS should monitor every paging occasion to check whether the group notification is included in the paging message, while the multicast session of interest is deactivated. So there is no power saving gain for such UEs though it supports the paging subgroup.

Observation3
In option 2, UE supporting MBS should monitor every paging occasion though its paging subgroup is not indicated.

If MBS capable UE can know whether the paging message that will be transmitted in upcoming paging occasion includes group notification or not, network doesn’t need to assign separates subgroups to UEs supporting MBS to save the power of UE not supporting MBS, and UE doesn’t need to monitor every paging occasion to receive the group notification. Therefore, we propose to include an indication in the subgroup information to indicate whether the paging message that will be transmitted in upcoming paging occasion includes group notification.
Proposal 5
Introduce a new indicator in subgroup information to indicate whether the paging message that will be transmitted in upcoming paging occasion includes the group notification or not.
Conclusion

Proposal 1
UE is not required to establish the RRC connection to update the paging subgroup ID. 
Proposal 2
UE considers the paging subgroup ID assigned by core network as valid until it is explicitly released by network.

Proposal 3
UE doesn’t report power level/sensitivity, mobility status and paging probability to network.

Proposal 4
Discuss further what information gNB has needs to be provided to core network for subgroup assignment. 
Proposal 5
Introduce a new indicator in subgroup information to indicate whether the paging message that will be transmitted in upcoming paging occasion includes the group notification or not.[image: image1.png]
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