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Abstract
This paper analyses how the paging information interworks between the NAS layer and AS layer and proposes a way forward.

1. Introduction
This paper tries to resolve an issue which the UE AS layer can not distinguish between the paging from a network that does not support the paging cause feature and the paging for non-voice service in RAN sharing scenario.
[bookmark: _Hlk77848234]RAN2 (R2-2111278) has introduced paging with service indication, including voice and non-voice services, by extending the paging message. The pagingRecordList-v17xy field shall be present when the RAN supports paging cause feature. If the pagingCause field is present, it implies that the corresponding paging is for IMS voice. If pagingCause field is not present but pagingRecordList-v17xy field is present, it implies that the corresponding paging is for a non-voice service. The paging information is broadcasted per Base Station.
Quoting from R2-2111278 as following:
+++++
	PagingRecord field descriptions

	accessType
Indicates whether the Paging message is originated due to the PDU sessions from the non-3GPP access.

	pagingRecordList
If the network includes pagingRecordList-v17xy, it includes the same number of entries, and listed in the same order, as in pagingRecordList (i.e. without suffix).

	pagingCause
Indicates whether the Paging message is originated due to IMS voice. If this field is present, it implies that the corresponding paging entry is for IMS voice. If this field is not present but pagingRecordList-v17xy is present, it implies that the corresponding paging entry is for a service other than IMS voice. If pagingRecordList-v17xy is not present, pagingCause is undetermined.



+++
The UE AS layer determines the paging cause (indicating paging is related to voice service or non-voice service) based on paging information from the network.
There is a RAN sharing scenario where two CNs have different deployments for paging cause feature as following:
· CN1 supports the paging cause feature;
· CN2 does not support the paging cause feature;
The RAN supports paging cause feature so that it can provide the paging cause support indicator for the UE of the CN1. The paging information is broadcasted per Base Station which means the pagingRecordList-v17xy field is present in the paging message as long as one CN supports the paging cause feature. The CN2 does not support the paging cause feature. So the pagingCause field is not present but pagingRecordList-v17xy is present in the paging message for the UE of the CN2. This may cause an issue that the AS layer of the UE in CN2 can not distinguish between the paging from a network that does not support the paging cause feature and the paging for non-voice service.
This paper proposes two options to resolve the above issue. The following sections give the more detailed analysis of possible solutions.
2. Discussion
There are two options to resolve the interworking on paging information between the UE AS layer and the UE NAS layer .
Option1: The UE NAS layer indicates the paging cause support indicator to the UE AS layer upon receipt the paging cause support indicator from the network. The corresponding solution is as following:
1-1. the UE NAS layer indicates the paging cause support indicator to the UE AS layer upon receipt of the paging cause support indicator from the network.
1-2. the UE AS layer determines the paging cause (indicating paging is related to voice service or non-voice service) based on the paging cause support indicator as received from the UE NAS layer and the paging information from the network, and forwards the determined paging cause to the UE NAS layer.
1-3. the UE NAS layer decides to accept or reject the paging based on the paging cause as determined in bullet 1-2.
Option2: The UE AS layer forwards the paging information to the UE NAS layer. The corresponding solution is as following:
2-1. the UE AS layer forwards the paging information to the UE NAS layer upon receipt the paging from the network.
2-2. the UE NAS layer determines the paging cause (indicating paging is related to either voice service or non-voice service or the paging from a network that does not support the paging cause feature) based on the paging cause support indicator from the network and paging information from the UE AS layer.
2-3. the UE NAS layer decides to accept or reject the paging based on the paging cause as determined in bullet 2-2.
Comparing option1 and option2, the differences and between these solutions are listed as below.
	
	Option1
	Option2

	Impact for NAS
	· The UE NAS needs to indicate the paging cause support indicator from the network to the UE AS layer only once.
	· The UE NAS layer determines the paging cause (indicating paging is related to either voice service or non-voice service or the paging from a network that does not support the paging cause feature).

	Impact for AS
	· The UE AS layer determines the paging cause (indicating paging is related to voice service or non-voice service).
	· The UE AS layer needs to forward the paging information to the NAS layer in each paging.

	Advantage
	· There is only one interaction on network capability between the UE AS and the UE NAS layer.
· The AS layer determined the paging cause.
	No need for network capability interaction.

	Disadvantage
	Network capability interaction is needed for the NAS.
	· There are many interactions on the paging information between the UE AS and the UE NAS layer.
· The AS layer determined the paging cause.



[bookmark: _GoBack]Based on the above analysis, the following observations can be obtained.
Observation1: From the perspective of the whole UE, there are less internal interactions in the UE for the option1.
Observation2: From the perspective of the CT1, the UE NAS layer needs to determine the paging cause which is different from existing mechanisms that the UE AS layer determines the paging cause for the option2. Option2 is more complex for the UE NAS layer.
3. Observation and Proposal
Based on the above discussion, following observation was provided which can apply to both EPS and 5GS:
[bookmark: OLE_LINK92]Observation3: Taking the Observation1 and Observation2 into account, optimal solution from the aspects of the NAS layer and the whole UE is option1.
Based on above observation3, following proposal was provided:
Proposal: It proposes that the UE NAS layer shall be allowed to indicate the paging cause support indicator from the network to the UE AS layer to enable the UE AS layer to determine the paging cause indicating paging is related to voice service or non-voice service.
[bookmark: OLE_LINK17]4. Conclusion
If CT1 can reach an agreement, it is proposed to use the option1 as a way forward and agree the associated C1-220352 and C1-220353 which specify the changes to the TS 24.501 and TS 24.301 with the option1. or
If CT1 cannot reach an agreement, it is proposed to send a LS out (To RAN2) to seek the feedback from the RAN2 on how to resolve the issue of RAN sharing.
