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1		Introduction
[bookmark: _Toc449541143]This contribution proposes text proposal for RA-SDT BL CRs for TS 38.300 [1] and TS 38.401 [2] based on enhancements proposed for RA-SDT as discussed in [3] and [4].
2		Reference
[1] R3-221562, “RA-SDT BLCR to TS 38.300", ZTE
[2] R3-221563, "RA-SDT BLCR to TS 38.401", Intel Corporation
[3] R3-222351, "(TP for RA-SDT BL CR for TS 38.423/463) Toward the completion of RA-SDT", Intel Corporation
[4] R3-222352, "(TP for RA-SDT BL CR for TS 38.423) Why relocation preference is necessary for RA-SDT as assistance info from the receiving gNB", Intel Corporation
3		Text Proposal for RA-SDT BLCR to TS 38.300 [1]
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc60788037][bookmark: _Toc52551385][bookmark: _Toc51971402][bookmark: _Toc46502054]XX	Small Data Transmission
<Omit content from RAN2>
XX.1	Support of RACH based SDT
For RACH based SDT, the UE in RRC_INACTIVE initiates RACH and requests RRC resume together with UL SDT data. If the UE accesses a gNB other than the last serving gNB, the UL SDT data is buffered at the receiving gNB before the receiving gNB triggers the XnAP Retrieve UE Context procedure. The receiving gNB indicates SDT to the last serving gNB and the last serving gNB decides whether to relocate the UE context or not. The receiving gNB may also indicate its relocation preference to the last serving gNB to be taken into account by the last serving gNB when deciding whether to relocate the UE context or not. Other SDT assistance information (e.g. BSR information, single or multiple packet indication, if available) may also be provided by the receiving gNB to help the decision. 
	Comment by INTEL-Jaemin: Addressed above. 
	Comment by INTEL-Jaemin: UL SDT data shall be buffered first no matter what. Suggest to remove. 
If the last serving gNB decides not to relocate the UE context, at least information necessary for the receiving gNB to handle SDT is retrieved to the receiving gNB. Then, UL/DL tunnels are established for DRBs configured for SDT between the receiving gNB and the last serving gNB and PDCP PDU of UL/DL data are transferred over the tunnels, until the last serving gNB decides to terminate the SDT session and move the UE back to RRC_INACTIVE by sending RRCRelease message. During the SDT session, the receiving gNB may also request to terminate the SDT session to the last serving gNB. 
	Comment by INTEL-Jaemin: Don't think it is necessary to capture details of SDT context transfer info in the high-level texts. 
If the last serving gNB decides not to relocate the UE context, in case SDT is used for signalling, SRB PDCP PDUs is transferred between the receiving gNB and the last serving gNB via the XnAP RRC TRANSFER message.
	Comment by INTEL-Jaemin: Addressed above
When the receiving gNB receives DL non-SDT data or DL non-SDT signalling from core network during RACH based SDT with anchor relocation procedure, the receiving gNB may send the UE to RRC_CONNECTED state by directly sending the RRCResume message. 
When the last serving gNB receives DL non-SDT data or DL non-SDT signalling from core network during RACH based SDT without anchor relocation procedure, the last serving gNB could move the UE back to RRC_INACTIVE by sending RRCRelease message.
Editor’s Note: It’s FFS how to trigger the UE to initiate another RRCResume procedure after been moved to Inactive.	Comment by INTEL-Jaemin: Pending to RAN2 reply for our LS [R3-221472]. Suggest to keep it open. 

[bookmark: _Hlk95409065]XX.2	RA-based SDT with UE context relocation
The overall procedure for RACH based small data transmission with UE context relocation is illustrated in the figure XX.2-1.


Figure XX.2-1. RA-based SDT with UE context relocation 
1.  The UE sends an RRCResumeRequest as well as UL SDT data and/or UL SDT signalling to the receiving gNB.
2.  	The receiving gNB locates the last serving gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure. The receiving gNB indicates that the UE requested for SDT and may also provide SDT assistance information. 
	Comment by INTEL-Jaemin: To be captured in high-level texts.
3.  The last serving gNB decides to relocate UE context for SDT and responds with the RETRIEVE UE CONTEXT RESPONSE message. The UL SDT data, if any, is delivered to the UPF. 
4-6. The receiving gNB decides to keep UE in RRC Inactive state for SDT. If loss of DL user data buffered in the last serving gNB shall be prevented, the receiving gNB provides forwarding addresses. The receiving gNB also initiates NG-AP Path Switch Request procedure to establish a NG UE-associated signalling connection to the serving AMF. After path switch, the UL NAS PDU, if any, is delivered to the AMF.
	Comment by INTEL-Jaemin: The missing Xn-U Address Indication has been added to the figure accordingly. Suggest to remove. 
7. After SDT is completed, the receiving gNB generates and sends RRCRelease message including the Suspend configuration to the UE to move the UE back to RRC_INACTIVE.
NOTE: In case DL non-SDT data or DL non-SDT signalling arrives, the receiving gNB may decide to send the UE to RRC_CONNECTED state by sending RRCResume message.
8. The receiving gNB indicates the last serving gNB to remove the UE context by sending the UE CONTEXT RELEASE message.


XX.3	RA-based SDT without UE context relocation
The following figure describes the UE initiated RACH based SDT procedure when the UE is still within the configured RNA and the last serving gNB decides not to relocate the UE context. 	Comment by INTEL-Jaemin: Text added
	Comment by INTEL-Jaemin: Addresed below


Figure XX.3-1. RA-based SDT without UE context relocation	Comment by INTEL-Jaemin: Bold, Arial, Font Size 10
1-2.  The steps 1-2 are as defined in steps 1-2 in Figure XX.2-1.	Comment by INTEL-Jaemin: No need to repeat the same. 
 

3.  	The last serving gNB decides not to relocate UE context for SDT.
4.  	The last serving gNB transfers the SDT related context via the RETRIEVE UE CONTEXT CONFIRM message. The UE context is kept at the last serving gNB and the SDT related context is established at the receiving gNB. The UL SDT data, if any, is delivered to the UPF, and the UL signalling, if any, is forwarded to the last serving gNB via the RRC TRANSFER message, in which any UL NAS PDU is delivered to AMF.
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 to the UE.   	Comment by INTEL-Jaemin: Needed, because RRC TRANSFER can carry UL/DL RRC PDCP PDUs bi-directionally after step 4. 
5. 	The receiving gNB sends the associated DL TNL address via the Xn-U ADDDRESS INDICATION message. 
	Comment by INTEL-Jaemin: Addressed above

6. 	After SDT is completed, the last serving gNB responds to the receiving gNB with the RETRIEVE UE CONTEXT FAILURE message including an encapsulated RRCRelease message. The RRCRelease message includes suspend configuration.
NOTE 2: The receiving gNB may send the RETRIEVE UE CONTEXT CONFIRM message to request the termination of SDT session before step 6. 
NOTE 3: In case DL non-SDT data or DL non-SDT signalling arrives, the last serving gNB moves the UE back to RRC_INACTIVE by sending RRCRelease message.
7.	The receiving gNB forwards the RRCRelease message to the UE.
8. 	The UE moves to RRC_INACTIVE mode.




4		Text Proposal for RA-SDT BLCR to TS 38.401 [2]
[bookmark: _Hlk95416968]8.X	Overall procedure for Small Data Transmission during RRC Inactive
8.X.1	RACH based SDT
The procedure for RACH based small data transmission in RRC Inactive is shown in Figure 8.X.1-1.


Figure 8.X.1-1: RACH based Small Data Transmission in RRC Inactive state. 
1.	The UE in RRC Inactive sends RRCResumeRequest message together with UL SDT data and/or UL SDT signalling.
2.	The gNB-DU buffers the UL SDT data and/or UL SDT signalling.
3.	The step 3 is as defined in step 4 in clause 8.6.2, with including an indication of SDT access. The gNB-DU may also provide SDT assistance information. 
4-5.	The steps 4-5 are as defined in steps 6-7 in clause 8.9.6.2. The UL small data, if any, is forwarded to the gNB-CU-UP, and the UL signalling, if any, is forwarded to the gNB-CU-CP via the UL RRC MESSAGE TRANSFER message, in which any UL NAS PDU is delivered to AMF.
NOTE 1: In case that full UE context is retrieved from another gNB-CU-CP as specified in TS 38.300 [2], the gNB-CU-CP establishes the UE context in the gNB-CU-UP via the Bearer Context Setup procedure and F1-U UL TEIDs are retreived. The BEARER CONTEXT SETUP REQUSET message may include an indication to suspend non-SDT bearers, and in this case, the BEARER CONTEXT MODIFICATION REQUEST message in step 6 does not include resume indication for SDT. 

NOTE 2: In case that only partial UE context for SDT including F1-U UL TEIDs is retrieved from another gNB-CU-CP as specified in TS 38.300 [2], the gNB-CU-CP uses those F1-U UL TEIDs for steps 4-5, and the subsequent steps 6-7 are not executed. In addition, the UL small data, if any, is forwarded from the gNB-DU to the gNB-CU-UP of the other gNB-CU-CP for which the partial context is retrieved, and the UL signalling, if any, is forwarded from the gNB-CU-CP to the other gNB-CU-CP via the XnAP RRC TRANSFER message.   


6.	The gNB-CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST message including an resume indication for SDT. The gNB-CU-CP also includes the F1-U DL TEIDs received from the gNB-DU in step 5.
7.	The gNB-CU-CP responds with the BEARER CONTEXT MODIFICATION RESPONSE message.

	Comment by INTEL-Jaemin2: Addressed above. 
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