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RAN2 made the following agreements on Paging subgrouping in RAN2#113bis-e [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 the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID). 



And as a follow-up of the offline #024 [3], the following additional agreements were achieved in RAN2#114-e [2]:
	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 the issues of handling network nodes that do not support UE paging subgrouping.
Discussions 
Issue #1: mixed deployment of supporting gNBs and non-supporting gNBs within a same RNA
During RAN2 Post114-e e-mail discussion [076] on paging subgrouping [4], there is sufficient support that the CN assigns the UE to a UE paging subgroup and provides the UE paging subgroup information to the UE (via NAS signaling) and to the anchor gNB of the UE before the UE is released to RRC_INACTIVE.
However, we do not expect that all gNBs deployed in the field will support UE paging subgrouping at once when the feature is introduced. Hence, it is possible that within a RAN notification area (RNA), some cells support UE paging subgrouping (and hence are referred to as supporting cells) and some do not (and hence are referred to as non-supporting cells). 
A UE in RRC_INACTIVE needs to know whether a cell that it camps on is a supporting cell or not in order to apply the correct parameters in receiving its paging message while in the cell. The UE should acquire such knowledge without entering RRC_CONNECTED. Therefore, a supporting gNB should indicate its paging subgrouping related capability in the SIB1 that it transmits in the cell it serves. For example, if CN-assigned UE subgrouping is supported in the cell, the SIB1 should include an indication (to be defined by RAN2) indicating so. For another example, if UEID-based subgrouping is supported in the cell, the SIB1 should include information of the number of subgroups for the hashing. Therefore, the presence of these paging subgrouping related information in SIB1 indicates to the UE that the cell is a supporting cell, while the absence of these paging subgrouping related information in SIB1 indicates to the UE that the cell is a non-supporting cell.
Proposal 1. RAN2 define paging subgrouping related information to be included in SIB1. Such information or absence of such information in SIB1 indicates to a UE whether UE paging subgrouping is supported in the cell or not. 
In the next two subclauses, we separately examine the case where the anchor gNB is a non-supporting gNB and the case where the anchor gNB is a supporting gNB while the neighboring gNB is a non-supporting gNB.
When the anchor gNB is a non-supporting gNB
When the anchor gNB of a UE is a non-supporting gNB, not only the anchor gNB will page the UE in the legacy way, but also when escalating the paging, the anchor gNB may not be capable of providing the UE’s paging subgrouping related information (which may include the CN-assigned subgroup information and/or UE’s capability of supporting UEID-based subgrouping) along with the forwarded paging message to its neighboring gNBs. Therefore, when a UE’s anchor gNB is a non-supporting gNB, the UE shall monitor its paging in the legacy way when roaming within the RAN notification area of its anchor gNB, even when camping on a supporting cell. And, the neighboring supporting gNBs within the same RAN notification area as the anchor gNB, when not receiving the UE’s paging subgrouping related information in a forwarded paging message, should treat the UE as a non-supporting UE and therefore page the UE in the legacy way.
Proposal 2. When a UE’s anchor gNB is a non-supporting gNB, the UE shall monitor its paging in the legacy way when roaming within the RAN notification area of its anchor gNB. 
Proposal 3. A supporting gNB, when receiving, from a neighboring gNB within the same RAN notification area, a forwarded paging message intended for a UE without receiving the UE’s paging subgrouping related information, should treat the UE as a non-supporting UE and page the UE in the legacy way.
When the anchor gNB is a supporting gNB but the neighboring gNB is a non-supporting gNB
When the anchor gNB of a UE is a supporting gNB, the anchor gNB should have received the UE’s paging subgrouping related information from the supporting CN before the UE is released into RRC_INACTIVE. Hence, the anchor gNB and its neighboring supporting gNB should page the UE in the enhanced way using the UE’s paging subgrouping related information. However, if a neighboring gNB within the same RAN notification area as the anchor gNB is a non-supporting gNB, when the paging is escalated, that gNB will page the UE in the legacy way, no matter if the anchor gNB forwards the paging message with the UE’s paging subgrouping related information or not. Hence, when camping on a non-supporting cell, the UE shall monitor its paging in the legacy way. 
Proposal 4. When camping on a non-supporting cell, a UE shall monitor its paging in the legacy way.
Issue #2: a supporting CN being unable to assign a UE to a paging subgroup temporarily
It might be possible that a supporting CN is unable to assign a UE to a paging subgroup temporarily, e.g., due to a lack of paging probability information of this UE. This case may be addressed with the following options:
· Option 1. The CN assigns the UE to a default paging subgroup, which, e.g., is reserved for this kind of situations, at least until the needed information is obtained by the CN.
· Option 2. The CN does not assign the UE to any paging subgroup and hence no paging subgroup information for this UE is provided to the UE or RAN. However, if the UE is capable of UEID-based subgrouping, the CN informs the RAN about that. 
· If the RAN receives no information about the UE’s support of UEID-based subgrouping, the RAN treats the UE as if it is a non-supporting UE and hence pages the UE in the legacy way. 
· If the RAN receives information about the UE’s support of UEID-based subgrouping, the RAN pages the UE using UEID-based subgrouping. Note that the anchor gNB needs to forward the UE’s capability to its neighbouring gNBs when forwarding a paging message for the UE to them. And if the gNBs within the RAN notification area do not uniformly support paging subgrouping, the discussions and proposals under section 2.1 still apply.  
Proposal 5. RAN2 address the issue of a supporting CN being unable to assign a UE to a paging subgroup temporarily.
[bookmark: _Ref129681832]Conclusions
The following is proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1. RAN2 define paging subgrouping related information to be included in SIB1. Such information or absence of such information in SIB1 indicates to a UE whether UE paging subgrouping is supported in the cell or not. 
Proposal 2. When a UE’s anchor gNB is a non-supporting gNB, the UE shall monitor its paging in the legacy way when roaming within the RAN notification area of its anchor gNB. 
Proposal 3. A supporting gNB, when receiving, from a neighboring gNB within the same RAN notification area, a forwarded paging message intended for a UE without receiving the UE’s paging subgrouping related information, should treat the UE as a non-supporting UE and page the UE in the legacy way.
Proposal 4. When camping on a non-supporting cell, a UE shall monitor its paging in the legacy way.
Proposal 5. RAN2 address the issue of a supporting CN being unable to assign a UE to a paging subgroup temporarily.
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