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1. Introduction
[bookmark: _Hlk130895276][bookmark: OLE_LINK1][bookmark: OLE_LINK2]At RAN#98-e meeting, the updated WID on MT-SDT for NR was approved in [1], with the following objectives related to RAN2 and RAN3:
	Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RACH procedure based and CG-SDT procedure based 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 are going to discuss the potential RAN3 impacts for MT-SDT based on the latest progress of RAN2 and RAN3, and provide the TPs for TS 38.300, 38.423 BLCRs.
2. Discussion
1. [bookmark: _Hlk130895259][bookmark: _Toc423019662][bookmark: _Toc423020293][bookmark: _Toc423020301][bookmark: _Toc423020276][bookmark: _Toc423019947]
2. 
2.1. MT-SDT Information IE in XnAP: RAN PAGING message
In last RAN3 meeting, the following agreement was made with FFS as shown below.
	In 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. 


On FFS part, for a network only targeting to use SDT for service for which the data size is always small, in such case we think there is no need to provide the data size in XnAP: RAN Paging message and a MT-SDT indicator would be sufficient to help the neighbor gNB to make decision whether to page UE with MT-SDT indicator. 
[bookmark: _Hlk130924058]Proposal 1: The XnAP: MT-SDT information IE carried in the XnAP: RAN PAGING message includes an MT-SDT indicator mandatorily (to indicate the data/signalling is SDT only) and optionally the data size of the SDT Data/signalling.  
2.2. MT-SDT Information IE in F1AP: PAGING message
In previous RAN3 meeting, we got the agreements and FFSs as below:
	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. 


On FFS for MT-SDT data size IE in F1AP, we think this IE should be included since currently the data size threshold for MO-SDT is provided in SIB1 made DU itself (i.e. without gNB-CU’s control) which means DU can determine how many data size can trigger MO-SDT procedure. For MT-SDT we should reuse the same logic that the DU can also determine the allowed DL data size can trigger the MT-SDT procedure, i.e. sending the paging message with MT-SDT indication to the UE. 
Proposal 2: The F1AP: MT-SDT Information IE includes optionally the Data Size IE INTEGER (1..96000, …) of the SDT Data/signalling. 
2.3. [bookmark: _GoBack]MT-SDT Information IE in E1AP: DL DATA NOTIFICATION message
In last RAN3 meeting, we got an agreement with FFS as below:
	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.
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. 


Based on the agreement, the MT-SDT Data Size IE is mandatorily included in the E1AP DL DATA NOTIFICATION message and there is no need to have MT-SDT indicator as an optional IE at all. Otherwise we need to revert the MT-SDT Data Size as optional IE.
Proposal 3: The E1AP: MT-SDT indicator IE is not needed in the MT-SDT Information IE in the E1AP: DL DATA NOTIFICATION message.
After triggering of MT-SDT from the network side, the gNB-CU-UP should keep detecting whether or not there is any subsequent SDT data arrival during the ongoing MT-SDT session, respectively. The following special cases requiring fast termination of SDT will lead to some interactions with the corresponding gNB-CU-CP:
· Case 1: All DL SDT data has been sent and there is no newer DL SDT data arrival
· for each SDT DRB, set the DRB Activity IE as ‘Not active’ in the BEARER CONTEXT INACTIVITY NOTIFICATION message.
· Case 2: Non-SDT data arrival during ongoing SDT session
· existing DL DATA NOTIFICATION message could be sent without the new MT-SDT Information IE.
· Case 3: Subsequent DL SDT data becomes large enough
· new indication in the MT-SDT Information IE in the DL DATA NOTIFICATION message?
Considering that Case 1 and Case 2 can be supported by reuse existing mechanisms, we only need to consider whether to introduce new indication in the MT-SDT Information IE in the DL DATA NOTIFICATION message to indicate to the gNB-CU-CP about the arrival of large size DL SDT Data, i.e. case 3. This could be achieved by either define a very big maximum value of the Data Size IE, or introduce another optional IE to indicate big data in the MT-SDT Information IE in the DL DATA NOTIFICATION message, or send DL DATA NOTIFICATION without MT-SDT Information IE.
Proposal 4: To inform the gNB-CU-CP about the arrival of large size DL SDT Data, further discuss whether to introduce an optional sub IE in the MT-SDT Information IE in the E1AP: DL DATA NOTIFICATION message, or define a very big maximum value of the Data Size IE, or send DL DATA NOTIFICATION without MT-SDT Information IE.
2.4. Non-SDT data arrival following the MT-SDT paging procedure before receiving UE Context Retrieval Request message
In last RAN3 meeting, we got an agreement with FFS as below:
	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. 


On FFS point, we think that reusing the existing IEs would be sufficient. The DL Forwarding IE (per QoS flow), RRC Context: SDAP-Config (e.g. the mapping between QoS flow and RB) in RRCReconfiguration message and RRC Context: SDT-Config (SDT RB) are included in the Retrieve UE Context Response message as shown below. If there is non-SDT data arrival, the lasting serving gNB can include a DL Forwarding IE for a QoS flow(s) mapped to non-SDT RB in the Retrieve UE Context Response message. The serving gNB reads the DL Forwarding IE (non-SDT QoS flow), SDAP-Config (e.g. the mapping between QoS flow and RB) and SDT-Config (SDT RB) and then can know that the DL Forwarding IE is for non-SDT data and can infer that there is DL non-SDT data arrival at last serving gNB. Otherwise (i.e. in case non-SDT data is not arrived) there is no need to include a DL Forwarding IE for a non-SDT QoS flow.  With these understanding, there is no needs to introduce new indicator to provide the same information. 
Proposal 5: The serving gNB is able to know non-SDT data arrival based on the existing IEs provided in the RETRIEVE UE CONTEXT RESPONSE message.
3. [bookmark: _Toc423020279][bookmark: _Toc423020296][bookmark: _Toc423019950]Conclusion
[bookmark: _Toc423020280]Based on the discussion above, the following proposals are made:
Proposal 1: The XnAP: MT-SDT information IE carried in the XnAP: RAN PAGING message includes an MT-SDT indicator mandatorily (to indicate the data/signalling is SDT only) and optionally the data size of the SDT Data/signalling.  
Proposal 2: The F1AP: MT-SDT Information IE includes optionally the Data Size IE INTEGER (1..96000, …) of the SDT Data/signalling. 
Proposal 3: The E1AP: MT-SDT indicator IE is not needed in the MT-SDT Information IE in the E1AP: DL DATA NOTIFICATION message.
Proposal 4: To inform the gNB-CU-CP about the arrival of large size DL SDT Data, further discuss whether to introduce an optional sub IE in the MT-SDT Information IE in the E1AP: DL DATA NOTIFICATION message, or define a very big maximum value of the Data Size IE, or send DL DATA NOTIFICATION without MT-SDT Information IE.
Proposal 5: The serving gNB is able to know non-SDT data arrival based on the existing IEs provided in the RETRIEVE UE CONTEXT RESPONSE message.
Based on these proposals, the corresponding TPs are provided in Annex part.
4. Reference
[1] R3-232866	(TPs to TS 38.423, 37.463 BL CRs) Consideration on MT-SDT	, Huawei
5. TP to TS 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.
1a-1.	The gNB-CU-UP sends DL DATA NOTIFICATION message to the gNB-CU-CP. If supported, the gNB-CU-UP include 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.
1b. The gNB-CU-CP receives DL signalling over NGAP.
2.	After 1a or 1b, the gNB-CU-CP sends PAGING message to the gNB-DU. The MT-SDT information may be included in the PAGING message.
3.	Based on the MT-SDT information received in step2, the gNB-DU may send the Paging message including the MT-SDT indicator to the UE.

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.
6. TP to TS 38.473 BL CR
[bookmark: _Toc20955905][bookmark: _Toc29893023][bookmark: _Toc36556960][bookmark: _Toc45832408][bookmark: _Toc51763688][bookmark: _Toc64448857][bookmark: _Toc66289516][bookmark: _Toc74154629][bookmark: _Toc81383373][bookmark: _Toc88658006][bookmark: _Toc97910918][bookmark: _Toc99038678][bookmark: _Toc99730941][bookmark: _Toc105511072][bookmark: _Toc105927604][bookmark: _Toc106110144][bookmark: _Toc113835581][bookmark: _Toc120124429][bookmark: _Toc121161429]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, …)
	

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




//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230][bookmark: _Toc97911142][bookmark: _Toc99038966][bookmark: _Toc99731229][bookmark: _Toc105511364][bookmark: _Toc105927896][bookmark: _Toc106110436][bookmark: _Toc113835878][bookmark: _Toc120124734][bookmark: _Toc121161734]9.4.5	Information Element Definitions
-- M

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
MBSMulticastF1UContextDescriptor ::= SEQUENCE {
	multicastF1UContextReferenceF1		MulticastF1UContextReferenceF1,
	mc-F1UCtxtusage 	ENUMERATED {ptm, ptp, ptp-retransmission, ptp-forwarding, ...},
	mbsAreaSession						MBS-Area-Session-ID				OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer	{{MBSMulticastF1UContextDescriptor-ExtIEs}} OPTIONAL,
	...
}

MBSMulticastF1UContextDescriptor-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

MT-SDT-DataSize	::= INTEGER (1..96000, ...)

MT-SDT-Information ::= SEQUENCE {
	mt-SDT-Indicator	MT-SDT-Indicator,
	mt-SDT-DataSize		MT-SDT-DataSize					OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { MT-SDT-Information-ExtIEs } } OPTIONAL
}

MT-SDT-Information-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

MT-SDT-Indicator ::= ENUMERATED {true, ...}


MulticastF1UContext-ToBeSetup-Item ::= SEQUENCE {
   mRB-ID                  MRB-ID,
   mbs-f1u-info-at-DU      UPTransportLayerInformation,
   mbsProgressInformation		MRB-ProgressInformation						OPTIONAL,
   iE-Extensions           ProtocolExtensionContainer { {MulticastF1UContext-ToBeSetup-Item-ExtIEs} }	OPTIONAL,
	...
}

MulticastF1UContext-ToBeSetup-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}
7. agreement summary
Agreements in RAN3#119:
MT-SDT can be triggered by DL SDT user data and/or DL SDT signalling.
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.
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 is FFS.
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. 
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
FFS: whether Data volume should also be provided from the CU to the DU in F1AP PAGING message.
FFS: whether and how XnAP RTRV UE CTXT REQ message (that carries MT-SDT resume indication)
FFS: whether MT-SDT support indication in E1 Bearer Context procedure should be defined to enable the gNB-CU-UP to include the DL data size in the E1AP DL DATA NOTIFICATION message.
FFS: whether receiving gNB-CU or receving gNB-DU decides MT-SDT Uu paging, if we agree that it is the receving gNB to make the final decision on triggering MT-SDT Uu paging.
FFS: MT-SDT assistance information sent from the anchor in the XnAP: RAN paging message and other alignment with RAN2 progress.
Agreements in RAN3#120:
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.
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.
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 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. 
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. 
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. 

Agreements in RAN2#120:
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
Agreements in RAN2#121:
1. Include a one-bit indication in paging to trigger MT-SDT.   We will ensure that the CCCH message can be transmitted over CG. 
2. Indication is per UE.  FFS on signalling.  
3. In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure. Resume cause FFS
4. Upon receiving MT-SDT trigger, the UE shall initiate SDT procedure if the following checks are satisfied (all these same as Rel-17) 
-     FFS 3a: Check for DVT (if UL data becomes available in UL)
-     3b: Check for SDT RSRP threshold
-     3c: Check for TA validation before selecting CG (if applicable)
-     3d: Check for SSB level RSRP threshold for CG resource (if applicable)
5.   When UE resumes for MT-SDT, UE resumes all RBs configured for SDT 
6. 	RBs configured for SDT are common for MO-SDT and MT-SDT
7.	If there is valid CG-SDT resources, the UE should use CG-SDT to transmit the response.   FFS on whether we need to optimize for case when CG periodicity is too long
8. To confirm that when SDT is initiated due to MT-SDT, UE can exchange subsequent DL/UL SDT data on the resumed RBs. This clarifies the RB behaviour of related RAN2#120 agreement.

1. Specify a RRC procedure for RRCResume for MT-SDT initiation without checking for availability of UL data (i.e. if MT-SDT is initiated first the resume cause will be set to MT-SDT)
2. UE is allowed to initiate either MO-SDT based resume or non-SDT based resume at any point (before initation RRCResumeRequest for MT-SDT) using separate procedures 
3. If MT-SDT procedure is initiated, for RACH during subsequent data transfer (i.e. RACH triggered due to SR), UE uses only the non-SDT RACH resources (i.e. like legacy) 
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