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1 Introduction
For Paging Cause solution detection, some conclusions have been updated in the past SA2 and CT1 meeting, TR 23.761 and TS 24.501 has been updated accordingly. In this paper, we will give our view on Paging Cause solution detection from RAN2 point of view, based on the latest SA2 and CT1 conclusions. 
2 Discussion
The section 8.1 of TR 23.761 [1] has been updated as following:

……
-
The Paging Cause Solution shall ensure that a UE can detect when the feature is not supported in the cell where it is camping (either because the RAN or CN does not support the feature).

 ……
A new filed of Paging indication for voice services (PIV) has been added in 5GS network feature support information element [2] for NR:
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Figure 9.11.3.5.1: 5GS network feature support information element

	Paging indication for voice services (PIV) (octet 5, bit 5)

	This bit indicates whether paging indication for voice services is supported.

	Bit

	5

	paging indication for voice services not supported

	paging indication for voice services supported


and in EPS network feature support information element for LTE:
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Figure 9.9.3.12A.1: EPS network feature support information element

	Paging indication for voice services (PIV) (octet 5, bit 2)

	This bit indicates the support of paging indication for voice services.

	Bit

	2

	0
	
	
	
	paging indication for voice services not supported

	1
	
	
	
	paging indication for voice services supported


So at least, the UE can know whether the CN support paging cause feature or not by PIV.  If necessary, that is, if the PIV only indicates the CN feature, not including RAN information, we RAN2 only need to discuss how to indicate UE whether RAN support paging cause feature or not. 
Obviously, the paging cause feature is not an UE specific feature, so it is not a resource efficient to delivered in UE specific way, e.g. to carry paging cause feature information via paging record.  
Observation 1: it is not resource efficient to deliver paging cause feature information in UE specific way. 
RAN2 has agreed to support the paging cause issue above in RAN2# 113bis, according to the agreements:

RAN2 works to support the MUSIM paging cause feature that SA2 is working on and also addresses the paging cause issue raised by SA2 LS.
And the solution to address the issue has also been discussed in RAN2# 113bis [2]. One view from the discussion is, the two following issues can be discussed together:
· The issue of paging cause delivery

· The issue of Paging Cause Solution detection
And one possible proposal were given:
Proposal: MUSIM UE should be able to discriminate whether it is paged from RAN supporting paging cause feature or not, by just receiving Uu paging message.

However, the main concern of paging cause delivery solution selection is overhead addition in paging transmission, if we pursue one unified solution to address the both issues, we should not give any agreement on the issue of Paging Cause Solution detection, before we achieve an agreement on issue of paging cause delivery. And we should evaluate total additional overhead together, for the overhead can be different according to whether the two issues are addressed together or not. 
For example, one of the solution for paging cause delivery is [5],

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList               OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                   OPTIONAL,
    nonCriticalExtension                SEQUENCE{Paging-v17xy-IEs}     OPTIONAL
}
 
Paging-v17xy-IEs ::=                SEQUENCE {
    voicePagingRecordList-r17          VoicePagingRecordList-r17     OPTIONAL, -- Need N
    nonCriticalExtension               SEQUENCE{}                OPTIONAL
}
 
PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
 
VoicePagingRecordList-r17  ::=      SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
 
PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}
In which, two different paging record list are used for the paging with/without paging cause, it is simple, and the additional overhead may be very low. However, it will become very complex when supporting paging cause solution detection at the same. For example, the RAN and CN of UE1 support paging cause delivery feature, and if the network wants to page UE1 for non-voice, it will be a problem for which paging record list will be used for the UE1 paging record: 
· If legacy paging record list is used, the UE1 will give response for this paging, even it has not to be.

· If the new defined paging record list is used, the UE1 will also give response for the paging, but, it should not according to the paging cause intention.

Proposal 1: If the two issues of Paging Cause Solution detection and paging cause delivery are discussed together:

· Any agreement on the issue of Paging Cause Solution detection should not be given before an agreement on issue of paging cause delivery is achieved

· The total additional overhead should be evaluated considering to address the both issues. 
To make the discussion simplification, and consider the forward compatibility, e.g. the paging causes are extended in the future, we suggest to discuss the two issues independently. 
And then, from the RAN2 point of view, RRC signaling can be used to broadcast an indication to show that the cell supporting Paging Cause Solution. For example, adding a Paging Cause Solution supporting indication in SIB1, which can be specific for each PLMN if necessary. 
Proposal 2: A Paging Cause Solution supporting indication should be added in SIB1 to indicate the camping cell supporting Paging Cause Solution. 

Another option is, the reserved bits in DCI scheduling paging message can be considered. In this option, no additional bit is needed, which is beneficial for resource efficiency. 
Proposal 3: Suggest RAN1 to consider to carry Paging Cause Solution supporting indication using reserved bits in DCI scheduling paging message. 
The reserved bits in Short Message can also be considered to carry the Paging Cause Solution supporting indication, from RAN2 point of view. 
3 Conclusion

In this paper, we will give our view on Paging Cause solution detection from RAN2 point of view, and the following observation and proposals are given:
Observation 1: it is not resource efficient to deliver paging cause feature information in UE specific way. 
Proposal 1: If the two issues of Paging Cause Solution detection and paging cause delivery are discussed together:

· Any agreement on the issue of Paging Cause Solution detection should not be given before an agreement on issue of paging cause delivery is achieved

· The total additional overhead should be evaluated considering to address the both issues. 

Proposal 2: A Paging Cause Solution supporting indication should be added in SIB1to indicate the camping cell supporting Paging Cause Solution. 

Proposal 3: Suggest RAN1 to consider to carry Paging Cause Solution supporting indication using reserved bits in DCI scheduling paging message. 
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