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1 Introduction
In RAN2#120 meeting, the following agreements for MT-SDT were made:
Agreements
1. 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
2. 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  
3. 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.  
4. The network should be able to differentiate why the UL access was triggered, i.e. implicit or explicit indication by the UE. 
5. 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.  
6. 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
7. New Resume cause in RRC resume will be introduced, one code point MT-SDT indication
This paper discusses RAN3 impact to support MT-SDT.
2 Discussion
Trigger of MT-SDT paging
RAN2 agreed that MT-SDT indication is explicitly included per UE in RAN paging message. Which node decides to perform MT-SDT paging or regular paging needs to be discussed, i.e. the last serving gNB v.s. receiving gNB. Since it is per gNB implementation to judge the data volume for triggering MT-SDT paging, it would be better that the serving gNB to decide whether to trigger MT-SDT paging. 
In Rel-17, UE needs to check the data volume of the arriving UL data to determine whether SDT procedure is initiated or not. Similarly, for DL data arrival, the network also needs to decide to trigger MT-SDT paging or regular paging e.g., according to the data volume of SDT DRBs received from UPF. In order to support serving gNB making the decision, the last serving gNB needs to provide data volume information to the receiving gNB.
In R17 SDT, sdt-DataVolumeThreshold is configured by network as: 
SDT-ConfigCommonSIB-r17 ::=          SEQUENCE {
    sdt-RSRP-Threshold-r17               RSRP-Range                                                            OPTIONAL, -- Need R
    sdt-LogicalChannelSR-DelayTimer-r17  ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}  OPTIONAL, -- Need R
    sdt-DataVolumeThreshold-r17          ENUMERATED {byte32, byte100, byte200, byte400, byte600, byte800, byte1000, byte2000, byte4000, byte8000, byte9000, byte10000, byte12000, byte24000, byte48000, byte96000},
    t319a-r17                            ENUMERATED { ms100, ms200, ms300, ms400, ms600, ms1000, ms2000,
                                                      ms3000, ms4000, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}
The UE uses the sdt-DataVolumeThreshold to decide whether SDT procedure should be performed. 
-	if the data volume of the pending UL data across all RBs configured for SDT is less than or equal to sdt-DataVolumeThreshold, the UE shall continue to perform the SDT procedure.
-	otherwise, the UE shall consider the conditions for initiate SDT procedure are not fulfilled, and then perform the non-SDT normal RRC resume procedure.
Similarly, the last serving gNB includes the similar value in the Xn RAN Paging.
For triggering MT-SDT paging, the last serving gNB provides data volume of SDT DRBs to a gNB in RAN PAGING message so that the gNB can decide whether to trigger MT-SDT paging.
MT-SDT without UE context relocation
In Rel-17, for RACH based SDT, both SDT with UE context relocation and without UE context relocation are supported. If UE accesses a gNB other than the last serving gNB, the receiving gNB triggers Retrieve UE Context procedure with SDT indication and SDT assistance information. It is up to the last serving gNB to decide whether to relocate the UE context or not.  The last serving gNB can decide to relocate UE context and responds with the RETRIEVE UE CONTEXT RESPONSE message and the UL SDT data, if any, is delivered from the receiving gNB to the UPF.  The last serving gNB can also decides not to relocate the full UE context for SDT. The last serving gNB transfers a partial UE context including the SDT related RLC context. For MT-SDT, the same procedure defined in Rel-17 can be reused followed by MT-SDT paging. At this moment, we do not see any enhancements is needed.
MT-SDT without UE context relocation is supported with reusing Rel-17 procedure. 
Impact on E1AP
In case of CU-CP and CU-UP split, the DL data is arrived at CU-UP. The CU-UP initiates the DL Data Notification procedure to the CU-UP to indicate the detection of DL data arrival for the UE, or indicate that a DL packet including a QFI value in the NG-U header not configured by the QoS Flows Information To Be Setup IE or the Flow Mapping Information IE is received for the first time. For MT-SDT, when DL data arrival at the CU-UP, the CU-UP needs to indicates CU-CP that DL SDT data arrival and the corresponding data value volume so that the CU-CP can decide whether to trigger MT-SDT paging.
When DL SDT data arrival at CU-UP, CU-UP includes an DL SDT data arrival indication and the data volume of SDT DRBs in the DL DATA NOTIFICATION message to CU-CP.
DL Non-SDT data arrival during MT-SDT procedure
In Rel-17, in case DL non-SDT data or DL non-SDT signalling arrives, or the UE assistance information (i.e. UL non-SDT data arrival indication) is received from the UE, the receiving gNB may decide to directly send the UE to RRC_CONNECTED state by sending the RRCResume message or the last serving gNB completes the SDT procedure and directs the UE to continue in RRC_INACTIVE state by sending the RRCRelease message.
Compared with Rel-17, there is a new case for DL non-SDT data arrival. The DL non-SDT data arrives at the last serving gNB following the MT-SDT paging procedure before receiving UE Context Retrieval Request message. There are several possibilities to handle the DL non-SDT data:
Option 1: The last serving gNB triggers regular paging upon receiving the DL non-SDT data following the MT-SDT paging. It may cause overriding issue since both MT-SDT paging and regular paging are performed at the same time.
Option 2: The last serving gNB buffers the DL non-SDT data. If there is no response of the MT-SDT paging for a defined time, the last serving gNB triggers regular paging. Otherwise, the last serving gNB decides to perform SDT with UE context relocation procedure and forwards the DL non-SDT data to the receiving gNB. Upon receiving the forwarded DL non-SDT data, the receiving gNB may send RRCResume message for UE entering RRC_CONNECTED state.
RAN3 considers the scenario that DL non-SDT data arrives at the last serving gNB following the MT-SDT paging procedure before receiving UE Context Retrieval Request message.
MT-SDT for SRB
In Rel-17, SDT for SRB is supported e.g. for positioning. However, it is still not clear whether MT-SDT for SRB should be supported or not. In case of MT-SDT for SRB, for a UE in RRC_INACTIVE, the gNB may receive DL SDT SRB from core network so that the gNB can trigger MT-SDT paging. However, the gNB cannot distinguish a signalling e.g. NAS PDU from core network is subjected to SDT or non-SDT or not. 
RAN3 discusses whether and how to support MT-SDT for SRB.
3	Conclusion
This contribution discusses potential RAN3 impact for MT-SDT. And we propose:
1. For triggering MT-SDT paging, the last serving gNB provides data volume of SDT DRBs to a gNB in RAN PAGING message so that the gNB can decide whether to trigger MT-SDT paging.
1. MT-SDT without UE context relocation is supported with reusing Rel-17 procedure. 
1. When DL SDT data arrival at CU-UP, CU-UP includes an DL SDT data arrival indication and the data volume of SDT DRBs in the DL DATA NOTIFICATION message to CU-CP.
RAN3 considers the scenario that DL non-SDT data arrives at the last serving gNB following the MT-SDT paging procedure before receiving UE Context Retrieval Request message.
1. RAN3 discusses whether and how to support MT-SDT for SRB.
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