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1 
Introduction


To minimize service interruption, SA2 have discussed to introduce the paging cause information 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, as the paging message is under the regime of RAN2, SA2 asks 3 questions on the paging cause information to RAN2 in their LS [1]: 

Q1: Please confirm the feasibility and overhead of sending a Paging Cause in [Uu] Paging message for EPS and for 5GS. [RAN2, RAN3]

Q2: Please indicate whether adding the paging cause (e.g. 3-4bits) per UE in the paging message would reduce the number of paging records that could be included in a single paging message, and if so by what magnitude. (For NR and E-UTRA) [RAN2]

Q3: Please indicate how the paging cause is expected to be supported in RAN nodes (e.g. per PLMN, per TA, per RAN node, per cell) (For NR and E-UTRA) [RAN2, RAN3]

In this contribution, we discuss the issues of paging cause information related to the questions from SA2.

2
Discussion

2.1
Reduced number of paging records

Before discussing the feasibility of adding the paging cause information in the paging message, we need to consider how many number of paging records can be included with the increased paging record size. 

According to the SA2 LS in [1], the paging cause information is about 3~4 bits. Thus, each size of the paging record is increased by the size of the paging cause information. Due to this increased size, the number of paging records should be reduced if we assume the same size of a paging message. 

Following is 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 3 bits, 30 paging records can be included in a paging message.

If paging cause size is 4 bits, 29 paging records can be included in a paging message.

Thus, we observed that there is no significant reduction of number of paging records by adding paging cause information. Only 7~9% decrease is expected compared to the current number of paging records.

Proposal 1: RAN2 confirm that 2 or 3 paging records are reduced by adding the paging cause information of 3 or 4 bits, which is not significant.

2.2
Feasibility

As there is no significant reduction in number of paging records, we think it is feasible to add the paging cause information in the paging message from size perspective. However, we also need to check whether it is feasible to add the paging cause information in the current ASN.1 structure.

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






FFS 3~4bits information..
    ...

}

PagingUE-Identity ::=               CHOICE {

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

    fullI-RNTI                          I-RNTI-Value,

    ...

}

-- TAG-PAGING-STOP

-- ASN1STOP

With the current ASN.1 structure, we think the paging cause information should be included within the PagingRecord IE. As there is no issue in adding the paging cause information in the PagingRecord IE, we think it is also feasible to add the paging cause information in the paging message from ASN.1 structure perspective

Proposal 2: It is feasible to add paging cause information in the paging message.

2.3
Supporting Area

SA2 also asked how the paging cause is expected to be supported in RAN nodes, e.g. per PLMN, per TA, per RAN node, or per cell. From the operation point of view, it would be better to support new functionality in wide area. Thus, supporting paging cause per PLMN is the best scenario. However, it is not possible to upgrade all cells in the PLMN to support the new functionality. To be realistic, more narrow area needs to be considered.

On the other hand, if the paging cause is supported per RAN node or per cell, the UE has to identify whether the camped cell supports the paging cause or not. This will bring additional signalling to support the paging cause.

Thus, we think it is proper choice to support paging cause in TA level. As the paging message is sent per TA, supporting paging cause per TA does not bring any other complexities.

Proposal 3: Support paging cause information per TA level.
3
Conclusion
In conclusion, we’ve got three proposals for the paging cause information. The proposals may be necessary for SA2 to decide how to design the paging cause information in the upper layer. Therefore, we want RAN2 to include our proposals in the LS out to SA2.
Proposal 1: RAN2 confirm that 2 or 3 paging records are reduced by adding the paging cause information of 3 or 4 bits, which is not significant.

Proposal 2: It is feasible to add paging cause information in the paging message.

Proposal 3: Support paging cause information per TA level.
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