
[bookmark: _Hlk48597134][bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #121	   R2-2300245
[bookmark: _Hlk68164115]Athens, Greece, Feburary 27th – March 3rd, 2023                               revision of R2-2211249
 
Agenda item:		8.18.2
Source:	vivo
Title:	Discussion on Supporting MT-SDT
Document for:		Discussion and Decision
1 Introduction
In the last RAN2 meeting [1], agreements related to MT-SDT support were achieved as follows,
	For RAN paging, MT-SDT indication (at least one bit) is explicitly included per UE via a paging message.  FFS if more information for MT-SDT are needed FFS what the indication will be called.  FFS signalling details 
Rel-18 MT-SDT after the MT-SDT paging trigger is detected, RA-SDT and CG SDT solutions/procedures specified in Rel-17 is re-used as a baseline.  The detailed triggers will be discussed on case by case.  FFS on resources used for access 
UE can use non-SDT random access resources for accessing the network for an MT-SDT transfer.  The UE can also use the configured grant resources and/or MO-RA resources. 
The network should be able to differentiate why the UL access was triggered, i.e. implicit or explicit indication by the UE. 
New Resume cause in RRC resume will be introduced, one code point MT-SDT indication.
MT-SDT is data that belongs to bearers that are configured for SDT.  FFS whether the configuration is MO-SDT or MT-SDT specific. The network can only trigger MT-SDT if the data belongs to those bearers. 
It is possible for the network to configure only MT-SDT without MO-SDT RA resources and/or CG-SDT.  Subsequent UL/DL data belonging to SDT bearers while in INACTIVE is allowed like MO-SDT procedure.  FFS stage 3 details 


In this contribution, we would like to further provide our considerations on the MT-SDT procedure in terms of MT-SDT paging, MT-SDT triggering, Resource selection, DL data reception, and fallback.  
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
2.1	MT-SDT paging 
[bookmark: _GoBack]As per the achieved agreement, we need to investigate how to introduce a new MT-SDT indication (occupying at least 1-bit length) to the paging message. Generally, this indication can be directly introduced into the R15 PagingRecord by using the “…” extension. Alternatively, a new paging record list can be introduced to include this indication, where the length of this new list should be the same as that of the legacy list for the correspondence link between these two lists. Thanks to great efforts by the experts interested in the MU-SIM WI, now we can know that introducing a new paging record list is more efficient. This is because using the “…” extension will necessarily cost 3 Byte overhead for each UE with a new MT-SDT indication.   
Observation: In Rel-17 MU-SIM, a new paging record list is introduced to carry the 1-bit paging cause (i.e. IMS voice) per UE.
In our understanding, the situation for MT-SDT is similar to that of MU-SIM. Then the same design principle can be reused for MT-SDT. Therefore, we propose that a separate paging record list is introduced to carry MT-SDT indication per UE level. An example of such a design is given in the figure below. 
Proposal 1: A separate paging record list is introduced to carry MT-SDT indication per UE level.


Figure 1: Paging message with MT-SDT indication
The latest Paging message ASN.1 structure is given as follows for reference, 
	Paging message
-- ASN1START
-- TAG-PAGING-START

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

Paging-v1700-IEs ::=                SEQUENCE {
    pagingRecordList-v1700              PagingRecordList-v1700                                                  OPTIONAL, -- Need N
    pagingGroupList-r17                 PagingGroupList-r17                                                     OPTIONAL, -- Need N
    nonCriticalExtension                SEQUENCE {}                                                             OPTIONAL
}

PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecordList-v1700 ::=          SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-v1700

PagingGroupList-r17 ::=             SEQUENCE (SIZE(1..maxNrofPageGroup-r17)) OF TMGI-r17

PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}

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

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

-- TAG-PAGING-STOP
-- ASN1STOP



In addition, we think a 1-bit indication is sufficient for MT-SDT, which makes the NW can inform the UE of the corresponding DL arrival from MT-SDT RBs. We fail to figure out what kind of additional information can facilitate this MT-SDT triggering procedure. 
Proposal 2: Only 1-bit MT-SDT indication per UE included in the Paging message is supported.
Furthermore, in the legacy NR framework, paging message is used to inform the arrival of MT data. For MT-SDT, we think this logic is still applicable. Specifically, the existing paging framework can be taken as a baseline for MT-SDT triggering (potentially with a new triggering indicator). If a matched UE ID and a corresponding triggering indicator are received by the UE, then it can further evaluate the other conditions to see whether to trigger MT-SDT procedure. 
Proposal 3: No new paging search space nor new P-RNTI are defined for MT-SDT procedure.
2.2	MT-SDT Triggering
After the reception of a matched paging message triggering MT-SDT procedure, additional conditions need to be checked for the applicable of MT-SDT procedure. For example, there should be at least one SDT-RB is configured and enabled for MT-SDT procedure, and the downlink pathloss reference should be higher than a configured threshold considering TBS of DL data might be much larger than that of Msg4 message. 
Proposal 4: UE can initiate MT-SDT procedure if the following conditions are fulfilled,
1. There is at least one RB configured as SDT-RB;
2. Downlink pathloss reference is higher than a configured threshold.
2.3	Resource selection
Upon the initialization of MT-SDT procedure, the INACTIVE needs to select a UL resource to transmit a response to the paging message. Based on the WID, it is stated that RA-SDT and CG-SDT are supported for the transmission of this kind of response. Thus, it seems a spontaneous logic that only the initial BWP can be used for MT-SDT procedure with both DL and UL transmission. 
Proposal 5: Only the initial BWP (including the separate initial BWP for RedCap) is used for MT-SDT procedure.
Additionally, to further improve transmission efficiency and reliability of the UL response, specific CG resources can be configured for MT-SDT procedure. When both MT-SDT specific CG resources and CG-SDT are configured for a UE, then it will always choose the MT-SDT specific CG resource during the MT-SDT procedure, if applicable. Otherwise, it uses legacy RA resources.  
Proposal 7: Separate CG resources specific to MT-SDT can be configured.
Proposal 8: If separate CG resources are applicable, then those CG resources are used. Otherwise,  legacy RA resources are chosen.
2.4	DL data reception
Technically, if the RA procedure is used for MT-SDT procedure, the first DL data delivery can be done via, 
· scheduling by paging message, 
· Msg2, 
· Msg4/MsgB, 
· the other DL scheduling after Msg4/MsgB.
Obviously, including a UE ID and the corresponding scheduling information for DL data delivery into the paging message will largely increase the paging overhead and may incur additional complexity on the CU operation. Thus, it should be excluded from the MT-SDT scope. 
If multiplexing the DL data into the Msg2 message, more attention is required to investigate the security issue, the new MAC PDU structure design. For simplicity, we suggest ruling out this solution. 
For the other two solutions, it is already supported in RA-SDT. They can be reused in MT-SDT procedure. 
Having said the evaluation above, similar to the RA-SDT, we think the first DL data delivery shall not be performed before the transmission of Msg4/MsgB.
Proposal 9: For RA-based MT-SDT procedure,  the first DL data delivery shall not be performed before the transmission of Msg4/MsgB.
2.5 Fallback 
After the initialization of MT-SDT procedure but before the transmission of the UL response message, it is likely that new UL data mapping to SDT-RB arrives and all the conditions for CG-SDT/RA-SDT procedure can be fulfilled. In this case, by UE implementation, we think the UE should use Rel-17 SDT instead, and anyway the DL data can be delivered after the UL transmission without any cost. So we propose the fallback mechanism as shown in Figure 2.    

 Figure 2: Fallback from MT-SDT to MO-SDT
Proposal 10: Fallback from MT-SDT to MO-SDT is allowed.
3 Conclusion
In this contribution, we have provided our considerations on the MT-SDT procedure in terms of MT-SDT paging, MT-SDT triggering, resource selection, DL data reception, and fallback. All the observation and proposals are given as follows, 

MT-SDT paging:
Observation: In Rel-17 MU-SIM, a new paging record list is introduced to carry the 1-bit paging cause (i.e. IMS voice) per UE.
Proposal 1: A separate paging record list is introduced to carry MT-SDT indication per UE level.
Proposal 2: Only 1-bit MT-SDT indication per UE included in the Paging message is supported.
Proposal 3: No new paging search space nor new P-RNTI are defined for MT-SDT procedure.

MT-SDT triggering:
Proposal 4: UE can initiate MT-SDT procedure if the following conditions are fulfilled,
1. There is at least one RB configured as SDT-RB;
2. Downlink pathloss reference is higher than a configured threshold.

Resource selection:
Proposal 5: Only the initial BWP (including the separate initial BWP for RedCap) is used for MT-SDT procedure.
Proposal 6: Legacy RA resources can be used for MT-SDT procedure.
Proposal 7: Separate CG resources specific to MT-SDT procedure can be configured.
Proposal 8: If separate CG resources are applicable, then those CG resources are used. Otherwise,  legacy RA resources are chosen.

DL data reception:
Proposal 9: For RA-based MT-SDT procedure,  the first DL data delivery shall not be performed before the transmission of Msg4/MsgB.

Fallback:
Proposal 10: Fallback from MT-SDT to MO-SDT is allowed.
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