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Introduction
RAN3 has received the LS in [3] from RAN2 concerning the usage of PEI during emergency PDU session at RAN3#119bis.
RAN2 informs RAN3 that it is not possible to disable UE-ID based PEI during an emergency PDU session.

The reason is that the UE-ID group paging capability is contained in the UE Radio paging information container IE and this container is transparently forwarded by AMF towards gNB during NGAP Paging. The paged gNB will decode the container and infer the support of the UE. As a result, UE-ID based paging subgrouping may be used during the emergency PDU session leading to some latency.
RAN2 informs that RAN2 does not foresee to do any change in their specifications concerning this point and does not foresee to introduce any specific treatment.
This paper provides an analysis of this scenario and of RAN2 decision.
Description

1. CN Paging
In our understanding the scenario addressed here is an emergency callback. This means that the UE has triggered an emergency PDU session and then it becomes RRC idle/inactive while the emergency PDU session is kept not released, due to the possibility of callback. According to SA2/CT1, the UE has a requirement that it will not use PEI for being paged in this case i.e. SA2/CT1 specify that if UE is RRC idle/inactive and has one emergency PDU session setup but not active the UE will not use PEI paging but normal paging.

At the time of emergency callback, the gNB is a priori not aware that the Paging is for an emergency PDU session in case of CN paging (UE in RRC_IDLE). Therefore, the paged gNB digging into the UE Radio Capability container can infer that UE has the UE-ID paging subgroup capability and use paging with UE ID based subgrouping.
Even though the UE listens to all relevant paging occasions as required by SA2/CT1, the paging may then be delayed by up to 50 ms.

It should be appreciated that the UE does not miss the paging in this scenario despite different paging assumption used by network and UE, the paging only gets delayed by up to 50 ms. In our view even 50 ms is a maximum and does not add much compared to the typical DRX cycle (between 320 ms and 2560 ms) and therefore in our opinion the small delay should not be an issue. Also, we note that the delay only happens if paging comes within the gap between PEI and PO which is not always the case.
Finally, we note that ultimately it would also possible if desired to reserve some paging priority that could be associated to this emergency paging.
In conclusion, we share the view of RAN2 that nothing needs to be done specifically to handle this scenario: Network and UE are aligned for both CN-subgroup PEI (deactivated) and UE-ID based PEI (activated). 
Proposal 1: agree that the delay that may happen due to use of UE ID based PEI is not an issue.

Proposal 2: agree the reply LS in [4]. 

2. RAN Paging
Over Xn interface the situation may be a bit different.

For CN-based subgrouping, the gNB may have earlier received the CN subgroup paging activation through the PEIPS Assistance Information IE within the Core network assistance information for RRC inactive IE as follows: 
9.3.1.15
Core Network Assistance Information for RRC INACTIVE

This IE provides assistance information for RRC_INACTIVE configuration.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UE Identity Index Value
	M
	
	9.3.3.23
	
	-
	

	UE Specific DRX
	O
	
	Paging DRX

9.3.1.90
	
	-
	

	MICO Mode Indication
	O
	
	9.3.1.23
	
	-
	

	NR Paging eDRX Information
	O
	
	9.3.1.227
	
	YES
	ignore

	Paging Cause Indication for Voice Service
	O
	
	ENUMERATED (supported, …) 
	This IE indicates whether the UE supports the feature of indication of paging cause for voice service.
	YES
	ignore

	PEIPS Assistance Information
	O
	
	9.3.1.232
	
	YES
	ignore


Indeed, at this point in time, the 5GC doesn’t know that the UE will later setup an emergency PDU session.
Then if later the UE sets up an emergency PDU Session and becomes RRC inactive while the PDU session is deactivated and the call back server contacts again, some packets may arrive for this emergency PDU session at the gNB. gNB needs to page and send RAN Paging. 

Due to SA2/CT1 recommendation, the UE will not apply the CN-based subgroup PEI in this case.

Therefore, the gNB should refrain from using CN-based subgroup PEI even though it earlier received the PEIPS Assistance information IE.  This is possible because the gNB can detect from the 5QI/ARP of the QoS flow of the received packet that it concerns an emergency PDU session. However, we think this deserves a special hint in TS 38.300 specification. 

Proposal 3: agree the CR in [5] for RAN Paging case.
Conclusion

This paper has provided an analysis of the scenario of network using paging with PEI while an emergency PDU session has been setup and UE is RRC_INACTIVE and made the following conclusions:

1. CN Paging
Proposal 1: agree that the delay that may happen due to use of UE ID based PEI is not an issue.

Proposal 2: agree the reply LS in [4]. 

2. RAN Paging

Proposal 3: agree the CR in [5] for RAN Paging case.
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