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Introduction
For the new WI on ‘Mobile Terminated-Small Data Transmission (MT-SDT) for NR’, the WID [1] describes the objective of WI regarding MT-SDT for NR as below:

	Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RA-SDT and CG-SDT as the UL response;
· MT-SDT procedure for initial DL data reception and subsequent UL/DL data transmissions in RRC_INACTIVE.
Note: Data transmission in DL within paging message is not in scope of this WI.  




In this document, we discuss the enhancement of paging message, potential enhancement of resume cause in RRC Resume Message for MT-SDT; we also discuss the MT-SDT procedures for initial DL Data reception.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
As MO-SDT was introduced in R17, 2-steps or 4-steps RA-SDT and CG-SDT were defined as figure 1-3 show to handle UL oriented SDT when RRC Inactive UE has new small data in the buffer, detailed procedures are defined in 38.300 [2] and 38.331 [3]. 
When there is data including small amount of data to be transferred to UE in Inactive mode, paging procedure is triggered as defined by 38.331 as figure 4 show, detailed paging message can be found at 38.331 6.2.2 paging message. From current paging message we cannot distinguish if this paging is for small amount of data or just normal paging message; in case there is paging cause for MT-SDT, which inactive mode UE can use the new paging cause as a trigger to initiate answering SDT paging. In R17, paging message introduce a new paging cause for IMS Voice.
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        Figure 1: 2-Step RA-SDT		    Figure 2: 4-Step RA-SDT   		Figure 3: CG-SDT


      Figure 4: Paging

Observation 1: From current paging message, there is no distinguishment of paging cause for small amount of data or normal paging.
Observation 2: There is paging cause introduced in R17 for IMS Voice.
Based on the above observation, we would like to propose the following.
Proposal 1: RAN2 is kindly asked to consider introducing new paging cause for Small Data in R18. 
Example can be like:
Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                Paging-v1700-IEs                                                        OPTIONAL
}
..
}

PagingRecord-v1700 ::=              SEQUENCE {
    pagingCause-r17                     ENUMERATED {voice}      OPTIONAL    -- Need N
}

PagingRecord-v1800 ::=              SEQUENCE {
    pagingCause-r18                     ENUMERATED {sdt}      OPTIONAL    -- Need N

PagingUE-Identity ::=               CHOICE {
    ng-5G-S-TMSI                        NG-5G-S-TMSI,
    fullI-RNTI                          I-RNTI-Value,
    ...
}

-- TAG-PAGING-STOP
-- ASN1STOP


After UE gets the paging message with Paging Cause as Small Data Transmission, UE can initiate RRC Resume Request procedure, which can follow the MO-SDT procedure either in RA-SDT or CG-SDT as above Figure 1—3 show depending on UE situation. Current RRC Resume Request message is defined at 38.331 6.3.2, Resume Cause detail as:
ResumeCause
The IE ResumeCause is used to indicate the resume cause in RRCResumeRequest and RRCResumeRequest1.
ResumeCause information element
-- ASN1START
-- TAG-RESUMECAUSE-START

ResumeCause ::=             ENUMERATED {emergency, highPriorityAccess, mt-Access, mo-Signalling,
                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess,
                                        mcs-PriorityAccess, spare1, spare2, spare3, spare4, spare5 }

-- TAG-RESUMECAUSE-STOP
-- ASN1STOP

We can see mt-Access is answering paging; but no Small Data transmission is indicated.
Observation 3:  There is no SDT indication at current ResumeCause to answer paging for Small Data Transmission.
Based on the above observation, we would like to propose the following.
Proposal 2: RAN2 is kindly asked to discuss potential enhancement of RRC Resume Request with addition of mt-Access-SDT.
Another approach is just following current MO-SDT resume procedure, but set UL-Payload at special value such as “0” or “-1”  in 2-Step Message A, or 4-Step Message 3 or step 2 message in CG-SDT: RRC Resume Request + UL Payload (0 or -1). In this way, network knows this is UE answer SDT paging and can transfer DL data on resumed DRBs. After DL SDT, network can follow the RRC Release with Suspend Indication message to send UE to RRC Inactive mode.
This approach will have the least impact on existing specification.
Observation 4:  There is another way to indicate RRC Resume is answering SDT paging by setting UL Payload at special value such as “0” or “-1” together with RRC Resume Request +UL Payload.
Proposal 3: RAN2 is kindly asked to discuss using UL Payload set at special value such as “0” or “-1” to indicate this is to answer SDT Paging.

Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: From current paging message, there is no distinguishment of paging cause for small amount of data or normal paging.
Observation 2: There is paging cause introduced in R17 for IMS Voice.
Proposal 1: RAN2 is kindly asked to consider introducing new paging cause for Small Data in R18.
Observation 3:  There is no SDT indication at current ResumeCause to answer paging for Small Data Transmission.
Proposal 2: RAN2 is kindly asked to discuss potential enhancement of RRC Resume Request with addition of mt-Access-SDT.
Observation 4:  There is another way to indicate RRC Resume is answering SDT paging by setting UL Payload at special value such as “0” or “-1” together with RRC Resume Request +UL Payload.
Proposal 3: RAN2 is kindly asked to discuss using UL Payload set at special value such as “0” or “-1” to indicate this is to answer SDT Paging.
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