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1	Introduction

The work item on Mobile Terminated Small Data Transmission has been agreed in [2].  
The RAN3 scope has been defined as: 

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.  

[bookmark: _Hlk133583074]RAN3#119 meeting was the first meeting for MT-SDT and the following agreements were taken:
· MT-SDT can be triggered by DL SDT user data and/or DL SDT signaling
· E1AP: Upon reception of DL SDT user data, the gNB-CU-UP may include the assistance information (e.g., Data size) in E1AP DL Data Notification message to gNB-CU-CP. FFS on MT-SDT indicator.
· XnAP: When receiving DL SDT data, the anchor gNB may send MT-SDT information IE to the neighbour gNBs within the RNA, via XnAP RAN paging message. The encoding and the name of MT-SDT information IE are FFS.
· XnAP: The gNB that receives MT-SDT information within the RNA takes into account this information received in the XnAP RAN PAGING message from the anchor gNB to decide whether to trigger MT-SDT Uu paging.
· F1AP: Upon reception of MT-SDT information via XnAP RAN paging message from the anchor gNB-CU, the gNB-CU may send F1 MT-SDT information to the gNB-DU via F1AP Paging message. FFS on F1AP MT-SDT Information.

At RAN3#119bis meeting the following further agreements were taken, with associated open points indicated in blue colour:
For E1AP:
· [bookmark: _Hlk133583593]Include an MT-SDT Information Request IE as optional IE in the E1AP: BEARER CONTEXT SETUP REQUEST/ MODIFICATION message to request the report of MT-SDT Information for bearers configured as SDT bearers
· The encoding and the name of MT-SDT information IE in E1AP DL DATA NOTIFICATION message include MT-SDT Data Size IE (Mandatory, INTEGER (1…96000, …). FFS on whether MT-SDT indicator IE is needed.
[bookmark: _Hlk133583315]For XnAP
· RAN Paging message includes the MT-SDT Data Size IE. FFS on the MT-SDT indicator IE and the presence of MT-SDT Data Size IE
· Agree to reusing existing IE (i.e., SDT Support Request) within the XnAP Retrieve Context Request message when the UE resumes for MT-SDT, and there is no RAN3 standard impact
For F1AP
· 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. 
For non-SDT data arrival
· [bookmark: _Hlk133585192]For the issue on DL non-SDT data arrives during the ongoing MT-SDT procedure, RAN3 waits for RAN2 on whether any signaling enhancements are needed
· 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 this paper, we look at these open aspects in this paper and proposes Nokia’s preferred solutions.
2	Discussion


E1AP Aspects

· Include an MT-SDT Information Request IE as optional IE in the E1AP: BEARER CONTEXT SETUP REQUEST/ MODIFICATION message to request the report of MT-SDT Information for bearers configured as SDT bearers
· The encoding and the name of MT-SDT information IE in E1AP DL DATA NOTIFICATION message include MT-SDT Data Size IE (Mandatory, INTEGER (1…96000, …). FFS on whether MT-SDT indicator IE is needed.
At RAN3#119bis, the MT-SDT Information IE was agreed over E1 with the following definition:
9.3.1.xxx	MT-SDT Information 
This IE provides the assistant information for MT-SDT.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	MT-SDT Data Size 

	M
	
	INTEGER (1..96000,...)
	Indicates the total data size for all SDT bearers. Unit: byte.


Editor’s note: whether an MT-SDT Indicator IE is needed is FFS.

The sending of this MT-SDT Information by CU UP is controlled by gNB-CU CP based on UE capability to support MT-SDT. When CU CP configures CU UP, the CU UP will send the Data Size whenever data arrives for the bearers configured as SDT bearers. The CU UP can always sum up all packets size and include the MT-SDT data size which is therefore mandatory. Given that the MT-SDT data size is mandatory, it implicitly always indicate that MT-SDT is involved. Therefore, we see no reason to include an additional MT-SDT Indicator.

Proposal 1: no additional MT-SDT indicator is needed over E1. Remove the editor’s note.

[bookmark: _Hlk126614940]Xn Aspects

· RAN Paging message includes the MT-SDT Data Size IE. FFS on the MT-SDT indicator IE and the presence of MT-SDT Data Size IE
· Agree to reusing existing IE (i.e., SDT Support Request) within the XnAP Retrieve Context Request message when the UE resumes for MT-SDT, and there is no RAN3 standard impact
At RAN3#119bis, the MT-SDT Information IE was agreed over Xn with the following definition:


9.2.3.xxx	MT-SDT Information
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	[bookmark: _Hlk132991530]MT-SDT Data Size
	FFS
	
	INTEGER (1…96000, …)
	Indicates the total data size for all SDT bearers. Unit: byte.


Editor’s note: the presence of the MT-SDT Data Size IE is FFS.
Editor’s note: whether an MT-SDT Indicator IE is needed is FFS.

As can be seen from previous agreement at RAN3#119, RAN3 agreed that the new gNB will decide whether to trigger the MT-SDT paging and this decision relies on the data size to be evaluated together with other factors e.g. cell load. Without Data Size it is impossible for this new gNB to make an educated decision. Therefore, data size should be mandatory.

Proposal 2: MT-SDT Data Size presence is mandatory in XnAP MT-SDT Information IE.

Assuming proposal 2 agreed, it becomes evident that receiving this MT-SDT Data Size by the new gNB is an implicit assumption that MT-SDT data has arrived and there is no need for an additional MT-SDT Indicator.

Proposal 3: no need of Xn MT-SDT Indicator over Xn and remove the editor’s note.


F1 Aspects

· 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. 
At RAN3#119bis, the MT-SDT Information IE was agreed over F1 with the following definition:

9.3.1.XX		MT-SDT Information
This IE indicates MT-SDT information. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	MT-SDT indicator
	M
	
	ENUMERATED (true, …)
	


Editor’s note: It is FFS on the need to add an MT-SDT Data Size
The editor’s note above leads to the question which node makes the final decision for MT-SDT paging between the CU and the DU.
Indeed, the Data Size needs to be sent to gNB-DU only if gNB-DU would like to override gNB-CU decision based on consideration of the size of the data.
Actually, the size of the data to be transmitted does not affect the paging channel capacity. One argument brought forward last RAN3 was that data size may influence the scheduling. However, there is no scheduling involved at the paging stage. Therefore, we think that the MT-SDT Data Size is not needed in the F1AP Paging message.

[bookmark: _Hlk133585741]Proposal 4: no need of MT-SDT data size in F1AP Paging.

Non-SDT Data Arrival

· For the issue on DL non-SDT data arrives during the ongoing MT-SDT procedure, RAN3 waits for RAN2 on whether any signaling enhancements are needed
· 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. 
It is possible that the DL non-SDT data arrives at the last serving gNB between the MT-SDT RAN paging procedure and the Xn UE Context Retrieval Request message. In this – non frequent – case, the following gNB behavior is reasonable:
The anchor gNB when receiving the Xn UE Context Retrieve Request can relocate the context to the new gNB. As part of this process the anchor gNB will send the XnAP Address Indication message for the data forwarding and the data will be forwarded to the new gNB. 
Therefore, we see no need for additional signalling to handle this case and no stage 3 impact.

Concerning the above FFS, this can be left to good implementation. If some clarification is really needed this should be in stage 2.

Proposal 5: for the scenario of DL non-SDT data arrives at the last serving gNB between the MT-SDT RAN paging procedure and the Xn UE Context Retrieval Request message this can be left to gNB implementation or have a small clarification in stage 2 TS 38.300 as proposed in annex C below.
	
3	Conclusion
This paper has investigated the remaining open issues of MT-SDT from last RAN3 meeting. It made following proposals:
Proposal 1: no additional MT-SDT indicator is needed over E1. Remove the editor’s note.
Proposal 2: MT-SDT Data Size presence is mandatory in XnAP MT-SDT Information IE.
Proposal 3: no need of Xn MT-SDT Indicator over Xn and remove the editor’s note.
Proposal 4: no need of MT-SDT data size in F1AP Paging.
Proposal 5: for the scenario of DL non-SDT data arrives at the last serving gNB between the MT-SDT RAN paging procedure and the UE Context Retrieval Request message this can be left to implementation or have a small clarification in stage 2 TS 38.300 as proposed in annex C below.



TPs for TS 37.483 and TS 38.300 are proposed below.
TPs for TS 38.423 and 38.473 are proposed in [3].

References

[1] RP-172109, Revised Work Item on New Radio (NR) Access Technology, NTT DOCOMO, Inc.
[2] RP-213583, Work Item on Mobile Terminated Small Data Transmission for NR
[3] R3-232712, (TP for TS 38.423 and TS 38.473) Completion of MT-SDT Open Points
TP for TS 37.483
[bookmark: _Toc20955070][bookmark: _Toc29991257][bookmark: _Toc36555657][bookmark: _Toc44497320][bookmark: _Toc45107708][bookmark: _Toc45901328][bookmark: _Toc51850407][bookmark: _Toc56693410][bookmark: _Toc64446953][bookmark: _Toc66286447][bookmark: _Toc74151142][bookmark: _Toc88653614][bookmark: _Toc97903970][bookmark: _Toc98867983][bookmark: _Toc105174267][bookmark: _Toc106109104][bookmark: _Toc113824925][bookmark: _Toc120033081]
9.3.1.xxx	MT-SDT Information 
This IE provides the assistant information for MT-SDT.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	MT-SDT Data Size
	M
	
	INTEGER (1..96000,…)
	Indicates the total data size for all SDT bearers. Unit: byte. 




Not modified

TP for TS 38.300
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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.
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.
NOTE:	In case DL non-SDT data or DL non-SDT signalling has arrived between step 2 and step 6, the last serving gNB should relocate the UE context to the receiving gNB and forward the received data to the receiving gNB as per figure 18.2-1. 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< End of the changes >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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