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	Reason for change:
	LS R2-2302302 indicates that gNB will apply PEI (Paging Early Indication) even when UE has emergency PDU session if UE-ID based grouping function is used, since RAN does not know if UE has emergency PDU session in case of CN triggered Paging for UE in CM-IDLE Mode.

The absence of an indication to the RAN in that the UE has an emergency PDN connection means that the RAN (in idle or inactive) may e.g. page first in the last used cell; wait > 1 DRX period; page in a larger number of cells; wait > 1DRX period; page in a larger area, etc. This process can incur a significant delay and should be avoided for emergency call back.

To avoid paging delays for emergency call back, the AMF should provides information whether UE has emergency PDU session to RAN to assist the RAN to stop using PEIPS when the UE has an emergency PDU session.

On the other hand, due to the mismatch between UE and CN when one side releases an emergency PDU Session while in IDLE, The UE may start to only listen to POs after the UE locally releases the PDU session but The RAN will always send PEI-O as the RAN knows there is an emergency PDU Session, in this case the UE never receives paging.

To avoid UE missing paging, the RAN and UE shall ensure to re-start PEIPS onkly when  the emergency PDU Session is released in both UE and core network side.



	
	

	Summary of change:
	Add the description that AMF provides indication RAN to indicate RAN to disable/re-enable UE’s temporary ID based PEI based on whether UE has an emergency PDU Session;
UE disable/re-enable UE’s temporary ID based PEI based on whether UE has an emergency PDU Session.



	
	

	Consequences if not approved:
	Paging for UE with emergency PDU session may be delayed or, owing to UE missing paging in case the PDU session is locally released in UE side, fail.
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Based on operator configuration, the 5GS supports the AMF and NG-RAN to apply different paging strategies for different types of traffic.
In the case of UE in CM-IDLE state, the AMF performs paging and determines the paging strategy based on e.g. local configuration, what NF triggered the paging and information available in the request that triggered the paging, whether the UE has an emergency PDU Session. If NWDAF is deployed, the AMF may also use analytics (i.e. statistics or predictions) on the UE's mobility as provided by NWDAF (see TS 23.288 [86]).
When the UE has an emergency PDU Session or the emergency PDU Session has been released but the PDU Session status has not been synchronized with UE, the AMF shall set a “Disable UE’s temporary ID based PEI” indication to indicate the RAN to disable the UE’s temporary ID based PEI as specified in clause 5.4.12. After the emergency PDU Session released and the PDU Session status synchronized with UE, the AMF shall set a “Re-enable UE’s temporary ID based PEI” indication to indicate the RAN to re-enable the UE’s temporary ID based PEI.
In the case of UE in CM-CONNECTED with RRC_INACTIVE state, the NG-RAN performs paging and determines the paging strategy based on e.g. local configuration, and information received from AMF as described in clause 5.4.6.3 and SMF as described in clause 5.4.3.2.
In the case of Network Triggered Service Request from SMF, the SMF determines the 5QI and ARP based on the downlink packet (if the SMF performs buffering) or the Downlink Data Report received from UPF (if the UPF performs buffering). The SMF includes the 5QI and ARP corresponding to the QoS Flow of the received downlink PDU in the request sent to the AMF. If the UE is in CM IDLE, the AMF uses e.g. the 5QI and ARP to derive different paging strategies as described in clause 4.2.3.3 of TS 23.502 [3].
NOTE:	The 5QI is used by AMF to determine suitable paging strategies.
****************** next CHANGE ***************
5.4.6.3	Core Network assisted RAN paging information
Core Network assisted RAN paging information aids the RAN to formulate a RAN paging policy and strategy in RRC Inactive state, besides the PPI and QoS information associated to the QoS Flows as indicated in clause 5.4.3.
CN assisted RAN paging information may be derived by the AMF per UE and/or per PDU Session based on collection of UE behaviour statistics, Expected UE Behaviour and/or other available information about the UE (such as subscribed DNN, SUPI ranges, Multimedia priority service), and/or information received from other network functions when downlink signalling or user plane traffic is triggered.
The CN assisted RAN paging information consists of a service priority (values 1 to 256) which provides AN with a way to understand how important the downlink signalling is. The AMF derives this service priority based on available information as described above. The method to derive the service priority is implementation depended and can be controlled by operator.
The Core Network may provide the CN assisted RAN paging information to RAN in different occasions, e.g. during downlink N1 and N2 message delivery, etc.
The AMF shall set a “Disable UE’s temporary ID based PEI” indication in the CN assisted RAN paging information to indicate the RAN to stop using the UE’s temporary ID based PEI as specified in clause 5.4.12 if there is an active emergency PDU Session or an emergency PDU Session has been released but the PDU Session status has not been synchronized with UE. After the emergency PDU Session released and the PDU Session status synchronized with UE, the AMF shall set a “Re-enable UE’s temporary ID based PEI” indication in the CN assisted RAN paging information to indicate the RAN to reuse the UE’s temporary ID based PEI.

****************** next CHANGE ***************
[bookmark: _Toc131516423]5.4.12	Paging Early Indication with Paging Subgrouping Assistance
[bookmark: _Toc131516424]5.4.12.1	General
[bookmark: OLE_LINK11]The RAN and UE may use a Paging Early Indication with Paging Subgrouping (PEIPS) to reduce the UE's power consumption in RRC_IDLE and RRC_INACTIVE over NR (see TS 38.304 [50]). 
The paging subgrouping can be based on either the UE's temporary ID or a Paging Subgroup ID allocated by the AMF. Paging subgrouping based on the UE's temporary ID is implemented within the NG-RAN. For paging subgrouping based on UE's temporary ID, the UE's support is included in the UE Radio Capability for Paging, either derived by the NG-RAN from UE provided UE radio capability (see clause 5.4.4) or based on UE Radio Capability ID if UE radio capability signalling optimisation is used (see clause 5.4.4.1a).
The RAN shall disable/re-enable the UE’s temporary ID based PEI based on the indication “Disable/Re-enable UE’s temporary ID based PEI” from AMF as specified in clause 5.4.3. For the UE, it shall disable the UE’s temporary ID based PEI if there is an active emergency PDU Session or an emergency PDU Session has been released but the PDU Session status has not been synchronized with the Core Network. After the emergency PDU Session released and the PDU Session status synchronized with the core network, the UE re-enable the UE’s temporary ID based PEI.
The AMF, when determining its paging strategy (see clause 5.4.3), should take into consideration whether a gNB is using Paging subgrouping based on the UE's temporary ID.
NOTE:	Paging messages sent to that gNB can increase UE power consumption for other UEs that support Paging Subgrouping based on the UE's temporary ID.
If paging subgroups are being allocated by the AMF, then all AMFs connected to one gNB (including the AMFs in different PLMNs using 5G MOCN network sharing) shall use a consistent policy in allocating UEs to the paging subgroups. The AMF may configure up to 8 different Paging Subgroup IDs.
NOTE:	Because the UE uses the AMF allocated paging subgroup across all cells in its TAI-list, and, different, overlapping TAI lists can be allocated to different UEs, then to avoid UE power consumption increasing, it is likely to be necessary that all AMFs with an overlapping coverage area use a consistent policy in allocating UEs to the paging subgroups.
The NG-RAN node and the UE determine per cell which paging subgrouping method to use as defined in TS 38.304 [50] and TS 38.331 [28].
****************** END CHANGES ***************

