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Introduction
As the Rel-18 MT-SDT WI [1] is kicking off in RAN3, it is critical to go over the beloved Rel-17 SDT works that were a bit rushed in the past and to make necessary corrections or alignments, as Rel-18 MT-SDT works are likely to heavily rely on the SDT procedures devised in Rel-17. 
Discussion
  Corrections for TS 38.300 
Regarding Section 18.3 for SDT without UE context relocation [2]:
	[bookmark: _Toc83657282][bookmark: _Toc124536364]18.3	SDT without UE context relocation
The overall procedure for SDT procedure over RACH without UE context relocation is illustrated in the figure 18.3-1.


Figure 18.3-1. RA-based SDT without UE context relocation
1/2. The steps 1/2 are as defined in steps 1/2 in Figure 18.2-1.
3.	The last serving gNB decides not to relocate the full UE context for SDT.
4.	The last serving gNB transfers a partial UE context including the SDT related RLC context.
5.	The receiving gNB acknowledges receiving the partial UE context and provides associated DL TNL address. The UE context is kept at the last serving gNB and the SDT related RLC context is established at the receiving gNB. Then UL/DL GTP-U tunnels are established for DRBs configured for SDT, if any, and the UL SDT data and/or signalling, if any, are forwarded to the last serving gNB, and then delivered to the core network.
NOTE 1:	The DL signalling from the last serving gNB, if any, is forwarded to the receiving gNB via the RRC TRANSFER message, for which the receiving gNB delivers it to the UE.
6.	The receiving gNB detects the end of SDT session and sends the RETRIEVE UE CONTEXT CONFIRM message including whether this is a "normal" end of SDT transaction or a radio link problem.
7.	Upon receiving the RETRIEVE UE CONTEXT CONFIRM message and deciding to terminate the SDT, the last serving gNB responds to the receiving gNB with the RETRIEVE UE CONTEXT FAILURE message including an encapsulated RRCRelease message. The receiving gNB shall release the established partial UE context.
NOTE 2:	Void..
NOTE 3:	Void..
8.	The receiving gNB sends the RRCRelease message to the UE.
NOTE 4:	In case DL non-SDT data or DL non-SDT signalling arrives, or receives UE assistance information (i.e. UL non-SDT data arrival indication) from the UE, the last serving gNB completes the SDT procedure and directs the UE to continue in RRC_INACTIVE state by sending the RRCRelease message.
9.	The UE moves to RRC_INACTIVE state if the suspend indication is included in the RRCRelease message. Or else, the UE moves to RRC_IDLE state.


The step 6 should be optional as it is not a must that the receiving gNB should request SDT termination in order for the last serving gNB to decide to terminate accordingly. However, in the figure and steps 6/7 descriptions, it is written as if this "termination request" from the receiving gNB is a must for the last serving gNB to end SDT properly. 
Proposal 1: The SDT termination request from the receiving gNB should be an optional procedure, but TS 38.300 Section 18.3 describes it as a must and essential for the last serving gNB to decide to terminate SDT accordingly. The steps 6-7 descriptions should be fixed together with Figure 18.3-1. 
The step 9 should be also clarified as the UE was initially in RRC INACTIVE. By receiving the step 8 of RRCRelease message, it is not correct to say that the UE "moves to" RRC INACTIVE. The correct description should be that the UE "continues in" RRC INACTIVE as used in the other sections. 
Proposal 2: (Minor) The UE was initially in RRC INACTIVE until gets released back to INACTIVE in the step 9 of TS 38.300 Section 18.3. It is not correct to say that the UE "moves to" RRC INACTIVE. The correct description should be that the UE "continues in" RRC INACTIVE as used in other sections. 
  Corrections for TS 38.401 
First, regarding the optional SDT termination request, from the receiving DU, RAN3 agreed to enhance the F1AP UE Inactivity Notification procedure [3] as follows:
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
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This message is sent by the gNB-DU to provide information about the UE activity to the gNB-CU.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	DRB Activity List 
	
	1
	
	
	YES
	reject

	>DRB Activity Item 
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB Activity
	O
	
	ENUMERATED (Active, Not active)
	
	-
	

	SDT Termination Request
	O
	
	ENUMERATED (radio link problem, normal, …)
	Indicate the reason of request for termination of the ongoing SDT.
	YES
	ignore



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 



/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
However, this was never reflected into our stage-2 TS 38.401 [4] and thus missing link to this important detail. This should be properly reflected into the SDT procedures in TS 38.401 Section 8.18 so that stage-2 and stage-3 can be aligned. 
Proposal 3: The ability of the receiving DU to request termination of SDT during the session via the F1AP UE Inactivity Notification procedure was never reflected into our stage-2 TS 38.401 Section 8.18 and thus our stage-2 is missing link to this important stage-3 detail. It should be properly reflected. 
Moreover, in Section 8.18.3:
	[bookmark: _Toc105704496][bookmark: _Toc106108614][bookmark: _Toc107829586][bookmark: _Toc112703345][bookmark: _Toc120012846]8.18.3	RA-SDT or non-SDT with CG-SDT configuration
The procedure for the case where the UE has CG-SDT resource configurations but decides to perform RACH based small data transmission in RRC Inactive or to perform RACH procedure to transit to RRC Connected (see TS 38.321 [30] clause 5.27) is shown in Figure 8.18.3-1.


Figure 8.18.3-1: RA-SDT or non-SDT with CG-SDT configuration. 
1.	The UE in RRC Inactive sends RRCResumeRequest message. If the UE decides to perform RACH based SDT procedure, it also sends UL SDT data and/or UL SDT signalling.
2. The gNB-DU buffers the UL SDT data and/or UL SDT signalling.
3. The gNB-DU sends the INITIAL UL RRC MESSAGE TRANSFER message to the gNB-CU-CP, including a new gNB-DU UE F1AP ID, and in case of RACH based SDT access, the gNB-DU provides an indication of SDT access and may also the SDT assistance information.
4. The gNB-CU-CP sends the UE CONTEXT SETUP REQUEST message with the stored F1 UL TEIDs and the new gNB-DU UE F1AP ID received in step 3. 
In case that the gNB-DU is the one that sent the RRCRelease message with CG-SDT resource configurations to the UE, the gNB-CU-CP also includes the old gNB-DU UE F1AP ID and the old gNB-CU F1AP UE ID within the Old CG-SDT Session Info IE of the UE CONTEXT SETUP REQUEST message. 
In case that the gNB-CU-CP is the one that generated the RRCRelease message with CG-SDT resource configurations but the gNB-DU is not the old gNB-DU that sent the RRCRelease message to the UE, the gNB-CU-CP initiates the UE Context Release procedure by sending the UE CONTEXT RELEASE COMMAND message to the old gNB-DU.
In case that the UE accesses a gNB other than the last serving gNB, upon receiving the RETRIEVE UE CONTEXT REQUEST message from the receiving gNB-CU-CP, the last serving gNB-CU-CP initiates the UE Context Release procedure by sending the UE CONTEXT RELEASE COMMAND message to the last serving gNB-DU.
5. The gNB-DU sends the UE CONTEXT SETUP RESPONSE message with the new gNB-DU UE F1AP ID. In case the old gNB-DU UE F1AP ID is received within the Old CG-SDT Session Info IE in step 4, the gNB-DU retrieves the stored CG-SDT resource configurations and UE context based on the Old CG-SDT Session Info IE, if any, and associates them with the new gNB-DU F1AP UE ID.


The "stored" F1 UL TEIDs is incorrect because, in this case of RA-SDT or non-SDT with CG-SDT configuration, it is possible (as elaborated in the third case) that SDT without anchor relocation (described in Section 8.18.2) could be used and the F1 UL TEIDs sent in the step 4 F1AP UE CONTEXT SETUP REQUEST message to the receiving DU are what were retrieved from the last serving gNB (i.e. not stored in the receiving CU). 
Proposal 4: Correct the wording "stored" F1 UL TEIDs in the step 4 of TS 38.401 Section 8.18.3, since  in case of RA-SDT or non-SDT with CG-SDT configuration, it is possible (as elaborated in the third case of step 4) that SDT without anchor relocation could be used and the F1 UL TEIDs sent in the step 4 F1AP UE CONTEXT SETUP REQUEST message to the receiving DU are what were retrieved from the last serving gNB (i.e. not stored in the receiving CU). 
Furthermore, the step 4 is clearly and correctly described to carry the optional Old CG-SDT Session Info IE (aligned with F1AP), but the Figure 8.18.3-1 only captures one sub-field of this IE and says optional which is clearly wrong according to the definition of this IE in F1AP [3]:
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
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This IE identifies an CG-SDT session for a UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	



/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
As a result, the step 4 in Figure 8.18.3-1 should also be corrected to be aligned with text descriptions and F1AP. 
Proposal 5: Correct the step 4 in TS 38.401 Figure 8.18.3-1 as well, because the step 4 is clearly and correctly described to carry the optional Old CG-SDT Session Info IE (aligned with F1AP), but the Figure 8.18.3-1 only captures one sub-field of this IE and says optional which is clearly wrong according to the definition of this IE in F1AP. 
Conclusion
Based on the above discussions and analysis of Rel-17 SDT, we propose to correct the followings: 
For TS 38.300
Proposal 1: The SDT termination request from the receiving gNB should be an optional procedure, but TS 38.300 Section 18.3 describes it as a must and essential for the last serving gNB to decide to terminate SDT accordingly. The steps 6-7 descriptions should be fixed together with Figure 18.3-1. 
Proposal 2: (Minor) The UE was initially in RRC INACTIVE until gets released back to INACTIVE in the step 9 of TS 38.300 Section 18.3. It is not correct to say that the UE "moves to" RRC INACTIVE. The correct description should be that the UE "continues in" RRC INACTIVE as used in other sections. 
For TS 38.401
Proposal 3: The ability of the receiving DU to request termination of SDT during the session via the F1AP UE Inactivity Notification procedure was never reflected into our stage-2 TS 38.401 Section 8.18 and thus our stage-2 is missing link to this important stage-3 detail. It should be properly reflected. 
Proposal 4: Correct the wording "stored" F1 UL TEIDs in the step 4 of TS 38.401 Section 8.18.3, since  in case of RA-SDT or non-SDT with CG-SDT configuration, it is possible (as elaborated in the third case of step 4) that SDT without anchor relocation could be used and the F1 UL TEIDs sent in the step 4 F1AP UE CONTEXT SETUP REQUEST message to the receiving DU are what were retrieved from the last serving gNB (i.e. not stored in the receiving CU). 
Proposal 5: Correct the step 4 in TS 38.401 Figure 8.18.3-1 as well, because the step 4 is clearly and correctly described to carry the optional Old CG-SDT Session Info IE (aligned with F1AP), but the Figure 8.18.3-1 only captures one sub-field of this IE and says optional which is clearly wrong according to the definition of this IE in F1AP. 
The corresponding correction CRs for TS 38.300 and TS 38.401 can be found in [5] and [6], respectively. 
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