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1
Introduction


For paging cause information, RAN2 made the following agreements in RAN2#112e [1]:
· Provide SA2 with information on paging cause costs based on the email discussion + contributions. Indicate that this may change if assumptions change.
· From RAN2 perspective, we haven't decided on paging cause feasibility yet. 
Also, RAN2 made the following agreements in RAN2#113Bis-e [2]:

· 1: 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.

· 2: RAN2 attempts to reply LS to SA2 once we progress on solution and agree on CR(s) that support/address the above feature/issue.
· 5: If RAN2 agrees to add a paging cause value (or any other information that could lead to a specific paging cause) in Uu paging message, RAN2 specifies the relevant UE behavior (i.e. inform or passing to the upper layer) upon its reception in both LTE and NR specifications.

· RAN2 does not intend to introduce alternative paging IDs for MUSIM paging (unless requested by SA2).

In this contribution, we propose to specify paging cause information for the latest SA2 conclusion.
2
Discussion

To minimize service interruption, the paging cause information has been discussed to introduce in the paging message. Through the paging cause information, the UE can know the importance of the service indicated by the paging message and can decide whether to establish an RRC connection for other SIM. However, RAN2 hasn’t concluded to introduce the paging cause information yet.
However, in the latest SA2 discussion, they concluded the UE shall be able to discriminate the case where it is being paged for non-voice service from the case where it is being paged for any service by a RAN node not supporting the Paging Cause. Also, SA2 sent an LS to RAN2 for indicating this conclusion [2]. 
Since one cause is only needed to discriminate non-voice service according to the LS, at most about 3% decrease can be expected compared to the current number of paging records following the calculation in the annex. Note that this decrease is lesser than what RAN2 had discussed before based on the assumption that 3~4 bit may be needed for the paging cause.
Thus, since we think that there is no significant reduction of the number of paging records by adding the paging cause information, RAN2 should specify 1-bit paging cause information to reflect the SA2 conclusion.
With the current ASN.1 structure, we propose an example to add the paging cause information in the paging message as below:
Paging message
-- ASN1START

-- TAG-PAGING-START

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
    ...

}

PagingUE-Identity ::=               CHOICE {

    ng-5G-S-TMSI                        NG-5G-S-TMSI,

    fullI-RNTI                          I-RNTI-Value,

    ...

}

-- TAG-PAGING-STOP

-- ASN1STOP

Proposal 1. For paging cause, RAN2 add 1-bit information to indicate voice service in paging message. 
During RAN2#113bis discussion, RAN2 found an issue how the UE discriminates whether the network supports the paging cause feature. We agree to have information to discriminate because, unless the network provides information whether to support the paging cause feature, the UE who is capable of handling the paging cause information misunderstand as a non-voice service. 
In our view, simply the information of the paging cause feature can be in system information because this information can be regarded as one of nodeB information. Also, we can save a new 1-bit size for this information in the paging message for introducing the paging cause feature so that the potential concern on an increase of the size impact of the paging message can be prevented.
Proposal 2. For paging cause, RAN2 adds 1-bit information to discriminate whether to support the paging cause feature in system information.
3
Conclusion
In this contribution, we have the following proposals:
Proposal 1. For paging cause, RAN2 adds 1-bit information to indicate voice service in the paging message. 
Proposal 2. For paging cause, RAN2 adds 1-bit information to discriminate whether to support the paging cause feature in system information.
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Annex

A rough calculation of the reduced number of paging records in a paging message:

x = floor [(48*32) / (48+y)]

- S-TMSI size: 48bit

- current max number of paging records: 32

- x: number of paging records that could be included in a paging message

- y: size of paging cause 

With the above formula, following values can be obtained:

If paging cause size is 1 bit, 31 paging records can be included in a paging message.

