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1. Introduction

In RAN#86 meeting, a new WI, i.e support for Multi-SIM devices in Rel-17 is approved. The objective for paging cause is specified in WI [1].

1) Unless SA2 find an alternative solution or decides otherwise , specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR.[ RAN2]

· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.

· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx

We would like to discuss the general consideration on paging cause issue for multi-SIM in this paper.
2. Discussion on questions from SA2 for paging cause
In SA2 LS [2], there are three questions for paging cause from SA2.

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


The paging cause can be included in the paging message to indicate the UE what kind of service triggers the paging for the UE. If important service triggers the paging, e.g voice, the UE can leave the network A to response the paging in network B.
The paging cause should be per UE record in paging message. As the ASN.1 change example given in multi-SIM email discussion [3], it is possible to include paging cause for one UE record in paging message.
Proposal 1: Paging cause in paging message may be added with non-critical extension.
	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]


In NR, the maximal TB size for paging is 3000 bit according to RAN1 LS[4].
In current LTE paging message (TS36.331 g11), the paging message includes the below information:

	-
PagingRecordList (from 1 to max 32)

· I-RNTI or NG-5G-S-TMSI (40/48 bits)

· >accessType (1bit)


We can evaluate the paging size now: (48+1)*32=1568 bit. If each UE record owns extra 4 bit for paging cause, then then paging size will be: (48+1+4)*32=1696 bit. It is smaller than the maximal TB size 3000 bit.
In LTE, if the paging is scheduled with DCI 1A, then the max TB size will be 2216 bit according to the TB size table 7.1.7.2.1-1 in TS36.213. if the s scheduled with DCI 1C, then the max TB size will be 1736 bit according to the TB size table 7.1.7.2.3-1 in TS36.213.
	5.3.3.1.3
Format 1A

==omit some text===

- TPC command for PUCCH – 2 bits as defined in section 5.1.2.1 of [3]

- If the format 1A CRC is scrambled by RA-RNTI, P-RNTI, or SI-RNTI:



- The most significant bit of the TPC command is reserved.



- The least significant bit of the TPC command indicates column 
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of the TBS table defined of [3].



 - If least significant bit is 0 then 
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In current LTE paging message (TS36.331 g11), the paging message includes the below information:

	-
PagingRecordList (from 1 to max 16)

· S-TMSI or IMSI or I-RNTI or NG-5G-S-TMSI (40/64/40/48 bits)

· CN-domain (1bit)

· >accessType (1bit)
· >mt-EDT (1bit)
-
System information modification (1bit)

-
ETWS indication (1bit)

-
CMAS indication (1bit)

- 
eab-ParamModification(1bit)

-
Redistribution indication (1bit)

-
System information modification with eDRX (1bit)

-
accessType(1bit)

-
uac-ParamModification(1bit)


We can evaluate the paging size now: 8+(64+3)*16=1080 bit. If each UE record owns extra 4 bit for paging cause, then then paging size will be: 8+(64+3+4)*16=1144 bit. It is smaller than the maximal TB size 2216/1736 bit.
Proposal 2: The paging record number may not be impacted with 4-bit paging cause.
	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]


This issue is discussed in the email discussion. From our understanding, the paging cause will not be supported under R15/16 gNB. For R17 gNB, paging cause will introduce additional handling and workload in RAN node, so it is highly depending on operator network’s deployment and difficult to be supported in a whole PLMN.
Proposal 3: Not mandatory support for a whole PLMN and it is up to network deployment and requirement from operators to support paging cause.
3. Discussion on paging cause generation

In NR, the paging may be CN level paging for idle mode UE or RAN level paging for inactive mode UE. It is reasonable that the AMF/SMF generate the paging cause for one UE if the paging of the idle mode UE is triggered because the paging is trigger in core network. For inactive mode UE, the paging is triggered by RAN due to DL data arrive in anchor gNB. It is not clear whether the gNB will generate the paging cause for the RAN level paging. 

Option 1: the paging cause is generated by gNB in RAN level paging for inactive mode UE.

Option 2: the paging cause is generated by CN and delivered to RAN in RAN level paging for inactive mode UE.

However, it is not gNB’s job to decode the data to obtain the DSCP for paging cause mapping. We prefer option 2.
Proposal 4: The paging cause is generated by CN and delivered to RAN in RAN level paging for inactive mode UE, the details is up to SA2 and RAN3.
4. Conclusions

Based on the discussion above, we propose:
Proposal 1: Paging cause in paging message may be added with non-critical extension.

Proposal 2: The paging record number may not be impacted with 4-bit paging cause.
Proposal 3: Not mandatory support for a whole PLMN and it is up to network deployment and requirement from operators to support paging cause.
Proposal 4: The paging cause is generated by CN and delivered to RAN in RAN level paging for inactive mode UE, the details is up to SA2 and RAN3.
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