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1 Introduction
This paper discusses open issues to support MT-SDT.
2 Discussion
DL Non-SDT data arrival during MT-SDT procedure
In RAN3#119bis, it was agreed that:
RAN3 acknowledges the case that DL non-SDT data arrives at the last serving gNB following the MT-SDT paging procedure before receiving UE Context Retrieval Request message. It is FFS whether it is left to gNB implementation, or reusing existing IE(s), or introducing a new IE. 
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.
Option 1 has large impact that is not preferred and may have RAN2 impact on UE’s behaviour. 
For option 2, some clarification on stage 2 is needed to ensure the last serving gNB buffers the DL non-SDT data since the gNB’s behaviour is different with Rel-17 in which the last serving gNB triggers the normal paging directly. 
In stage 2, it should be clarified that the last serving gNB buffers the DL non-SDT data when the DL non-SDT data arrives at the last serving gNB following the MT-SDT paging procedure before receiving UE Context Retrieval Request message.
For how the receiving gNB knows the DL non-SDT data arrival, there are two possible solutions:
-	Option 1: A new DL non-SDT data arrival indication is added in Retrieval UE Context Response message 
-	Option 2: Reusing the ‘DL Forwarding’ IE in the Data Forwarding and Offloading Info from source NG-RAN node IE. If the DL forwarding IE is present for a non-SDT QoS flowing, the receiving gNB can know that non-SDT data arrival.
When the receiving gNB knows the DL non-SDT data arrival, the receiving gNB can send RRCResume to UE directly so that the UE can enter RRC_CONNECTED state.
In option 1, the single indication is applicable for the UE, while in option 2, the DL Forwarding IE is per QoS flow. And in option 2, the receiving gNB needs to read the inter-node RRC message firstly to identify which DRBs are non-SDT DRBs. Both option 1 and option 2 can work, but option 1 is simpler for the last gNB’s implementation.
A new DL non-SDT data arrival indication is added in Retrieval UE Context Response message.
MT-SDT Data Size in F1AP
In RAN3#119bis-e meeting, it was agreed that
The encoding and the name of MT-SDT information IE in F1AP: Paging message include MT-SDT indicator IE (Mandatory). FFS on MT-SDT Data Size IE.
It is straight forward that it is up to gNB-CU to decide whether to perform regular RAN paging or MT-SDT RAN paging, as it knows UE capabilities, SDT bearers, data volume thresholds to trigger MT-SDT. In this case, it is not needed to provide data volume information to the gNB-DU. The gNB-CU only needs to include MT-SDT indication to gNB-DU so that the gNB-DU can include it in RAN paging message to UE.
MT-SDT data size is not needed in F1AP paging message.

Text Proposal for 38.401
In current text of 38.401, only two cases are considered for triggering MT-SDT paging:
-	the gNB-CU-CP receives the MT-SDT information in the DL DATA NOTIFICATION message from the gNB-CU-UP.
-	the gNB-CU-CP receives DL signalling over NGAP
There is a missing case that the gNB-CU-CP receives XnAP RAN paging message with MT-SDT information.
In TS 38.401, add the case that the gNB-CU-CP receives XnAP RAN paging message with MT-SDT information for triggering MT-SDT paging.

Text Proposal for 38.420
In TS 38.420, it is stated that this SDT function supports small data transmission sessions in RRC_INACTIVE both with and without anchor relocation, in case the UE served by a new NG-RAN node. For the MT-SDT, the UE does not need to be served by a new NG-RAN node. The last receiving gNB does not know the UE’s location due to UE’s mobility in RRC_INACTIVE state, then the last receiving gNB sending RAN paging message to all possible gNBs regardless the UE is served by a new NG-RAN node. 
In TS 38.320, remove the sentence ‘in case the UE is served by a new NG-RAN node’ since it is not applicable to MT-SDT.
3	Conclusion
This contribution discusses potential RAN3 impact for MT-SDT. And we propose:
1. In stage 2, it should be clarified that the last serving gNB buffers the DL non-SDT data when the DL non-SDT data arrives at the last serving gNB following the MT-SDT paging procedure before receiving UE Context Retrieval Request message.
1. A new DL non-SDT data arrival indication is added in Retrieval UE Context Response message.
1. MT-SDT data size is not needed in F1AP paging message.
In TS 38.401, add the case that the gNB-CU-CP receives XnAP RAN paging message with MT-SDT information for triggering MT-SDT paging.
In TS 38.320, remove the sentence ‘in case the UE is served by a new NG-RAN node’ since it is not applicable to MT-SDT.
Text Proposal 

Text proposal for 38.420 BL CR:
[bookmark: _Toc98403890][bookmark: _Toc105600571]5.2.11	Small data transmission function
[bookmark: _Toc105600572]5.2.11.1	General
This function supports small data transmission sessions in RRC_INACTIVE both with and without anchor relocation, in case the UE is served by a new NG-RAN node.
[bookmark: _Toc98403891][bookmark: _Toc105600573]5.2.11.2	Partial UE Context Transfer function
The Partial UE Context Transfer function is used for the last serving NG-RAN node to provide part of the UE Context to the receiving gNB.



Text proposal for 38.300 BL CR:
[bookmark: _Toc124536363][bookmark: _Toc44497285][bookmark: _Toc45107673][bookmark: _Toc45901293][bookmark: _Toc51850372][bookmark: _Toc56693375][bookmark: _Toc64446918][bookmark: _Toc66286412][bookmark: _Toc74151107][bookmark: _Toc88653579][bookmark: _Toc97903935][bookmark: _Toc98867948][bookmark: _Toc105174232][bookmark: _Toc106109069][bookmark: _Toc113824890][bookmark: _Toc120033046][bookmark: _Toc20955068][bookmark: _Toc29991255][bookmark: _Toc36555655][bookmark: _Toc44497318][bookmark: _Toc45107706][bookmark: _Toc45901326][bookmark: _Toc51850405][bookmark: _Toc56693408][bookmark: _Toc64446951][bookmark: _Toc66286445][bookmark: _Toc74151140][bookmark: _Toc88653612][bookmark: _Toc97903968][bookmark: _Toc98867981][bookmark: _Toc105174265][bookmark: _Toc106109102][bookmark: _Toc113824923][bookmark: _Toc120033079][bookmark: _Hlk134535941]18.X	MT-SDT with/without UE context relocation
The overall procedure for MT-SDT procedure with/without UE context relocation is illustrated in the figure 18.X-1.


Figure 18.X-1. MT-SDT with/without UE context relocation
1.  DL user data and/or DL NAS signalling are received at the Last Serving gNB for the UE in RRC_INACTIVE state.
2.  The Last Serving gNB may send MT-SDT information to the neighbour gNBs within the RNA, via XnAP RAN PAGING message. The last serving gNB buffers the DL non-SDT data when the DL non-SDT data arrives at the last serving gNB following the XnAP RAN PAGING message before receiving XnAP UE CONTEXT RETRIEVAL REQUEST message.
3.  The gNB that receives MT-SDT information within the RNA, takes into account the MT-SDT information received in the XnAP RAN PAGING message to decide whether to trigger MT-SDT Paging. The gNB which ultimately reaches the UE via the Uu Paging becomes the Receiving gNB.
4/5.  The UE may decide to initiate MT-SDT procedure and send an RRCResumeRequest message for MT-SDT to the Receiving gNB.
Editor note: The above step 3/4/5 can be revisited by RAN2 progress.
6. The Receiving gNB identifies the Last Serving gNB using the I-RNTI and retrieves the UE context by means of XnAP Retrieve UE Context procedure. 
7. The following steps are the same as Figure 18.2-1/18.3-1 from step 3, except that the first SDT user data/NAS signalling is DL SDT data and/or DL SDT NAS signalling.


Text proposal for 38.401 BL CR:
[bookmark: _Toc98351803][bookmark: _Toc98748101][bookmark: _Toc105704494][bookmark: _Toc106108612][bookmark: _Toc107829584]8.18.x	MT-SDT
The procedure for mobile terminated small data transmission in RRC Inactive is shown in Figure 8.18.x-1.


Figure 8.18.x-1: Mobile Terminated Small Data Transmission in RRC Inactive state. 
1a-0.	The gNB-CU-UP receives only DL SDT data for the UE in RRC Inactive on NG-U interface.
[bookmark: _Hlk134536063]1a-1.	The gNB-CU-UP sends DL DATA NOTIFICATION message to the gNB-CU-CP. If supported, the gNB-CU-UP includes the MT-SDT information in the DL DATA NOTIFICATION message.
NOTE: The gNB-CU-CP may request the gNB-CU-UP to provide such MT-SDT information before step 1a-0, via BEARER CONTEXT SETUP REQUEST message or BEARER CONTEXT MODIFICATION REQUEST message.
[bookmark: _Hlk134536111]1b. The gNB-CU-CP receives DL signalling over NGAP.
1c. The gNB-CU-CP receives the MT-SDT information in XnAP RAN PAGING message.
2.	After 1a or 1b or 1c, the gNB-CU-CP sends PAGING message to the gNB-DU. The MT-SDT information may be included in the PAGING message.
3.	The gNB-DU sends the Paging message including the MT-SDT indicator to the UE.
Editor’s Note: whether gNB-DU can make further decision on MT-SDT paging is FFS.
4. If the UE has been successfully reached, it initiates the RRC connection resume procedure as described in 8.6.2 or 8.9.6.2, or initiates the SDT procedure as described in 8.18.1 or from step 9 in 8.18.2 or from step 1 in 8.18.3 with the following difference:
     - the UE indicates the RRC Resume Request is for MT-SDT, which may be without UL data.
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