3GPP TSG-RAN WG2 Meeting #116 electronic                                     R2-2110137
Online, November, 1st – 12th, 2021
Agenda item:
8.3.4
Source:
Spreadtrum Communications
Title:
Discussion on the transmission of paging cause
Document for:
Discussion and Decision
1 Introduction
In RAN2 #115e meeting, paging with service indication and related modification to specification has been discussed. In this paper, this issue is discussed furtherly.
2 Discussion
The following solutions (not all) for paging cause delivery has been discussed in corresponding papers:
· Solution 1: defining new parallel list as listed in the same order in pagingRecordList [1]
Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList               OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                   OPTIONAL,
    nonCriticalExtension                SEQUENCE{Paging-v17xy-IEs}     OPTIONAL
}
 
Paging-v17xy-IEs ::=                SEQUENCE {
    pagingRecordList-v17xy             PagingRecordList-v17xy     OPTIONAL, -- Need N
    nonCriticalExtension               SEQUENCE{}                OPTIONAL
}
 
PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
 
PagingRecordList-v17xy  ::=         SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-v17xy
 
PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}
 
PagingRecord-v17xy ::=                SEQUENCE {
    pagingCause-r17                   ENUMERATED  {voice}     OPTIONAL -- Need R
}
· Solution 2:  define new separate list including the complete paging records for only multi-SIM UEs to indicate whether they are paged for voice-service or non-voice service [2]
Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList               OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                   OPTIONAL,
    nonCriticalExtension                SEQUENCE{Paging-v17xy-IEs}     OPTIONAL
}
 
Paging-v17xy-IEs ::=                SEQUENCE {
    pagingRecordList2-r17             PagingRecordList2-r17     OPTIONAL, -- Need N
    nonCriticalExtension               SEQUENCE{}                OPTIONAL
}
 
PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
 
PagingRecordList2-r17  ::=         SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-r17
 
PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}
 
PagingRecord-r17 ::=                SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N

     paginingCause-r17                   ENUMERATED  {voice}     OPTIONAL -- Need S
}
· Solution 3: add a pagingCause indication in PagingRecord [3]
Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList               OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                   OPTIONAL,
    nonCriticalExtension                SEQUENCE{}     OPTIONAL
}
PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
pagingCause
                  ENUMERATED {nonVoice}
OPTIONAL,   -- Need N

    ...
}
PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}
· Solution 4: define new separate list including the complete paging records for only multi-SIM UEs, but reusing the  legacy PagingRecord format [4]
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
    ...
}
· Solution 5: only indicate the number of the paging records with paging cause to UE in paging message or in the DCI scheduling paging message, assuming the network always put the paging records with paging cause at the very first/last part of the pagingRecordList [5]
One example can be found in Figure 1:
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Figure 1 Example of indicating the number of PagingRecords including paging cause
That is, there are 32 PagingRecords in the pagingRecordList in one of the network transmitting paging message, in which only 10 PagingRecords have paging casue. If the 10 PaginRecords with paging cause are listed in the first part of the pagingRecordList, only the number 10 is needed to indicate to UE. So at most 5/4 bits is enough for NR/LTE paging message, regardless how many paging records having paging cause. 
The possible paging message format can be:

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList               OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                   OPTIONAL,
    nonCriticalExtension                SEQUENCE{Paging-v17xy-IEs}     OPTIONAL
}
 
Paging-v17xy-IEs ::=                SEQUENCE {
    pagingRecordNumber-v17xy           INTEGER (1..32)     OPTIONAL, -- Need N
    nonCriticalExtension               SEQUENCE{}                OPTIONAL
}
 
PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
 
PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}
The overhead analysis of the above five solutions can be summarized like:
	Solution
	Solution 1
	Solution 2
	Solution 3
	Solution 4
	Solution 5

	Overhead
	High
	Middle
	High
	Low
	Low


And, for solution 5, if the number of the paging records with paging cause is carried by the reserved bits in the DCI scheduling paging message, not any overhead is added. 
Proposal 1: Solution 4 or 5 can be considered for paging cause delivery, considering the additional signalling overhead.
· DCI based solution in solution 5 is the most appropriate one.
3 Conclusion

In this paper, we give our view on how to deliver the paging cause, and the following proposal is given:
Proposal 1: Solution 4 or 5 can be considered for paging cause delivery, considering the additional overhead.

· DCI based solution in solution 5 is the most appropriate one.
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