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	Reason for change:
	Issue1:
At RAN3 115-e meeting, the following agreements were achieved:
	In case that UE and gNB has configured CG-SDT but the UE decides to initiate RA-SDT or non-SDT procedure.
0. gNB-DU sends INITIAL UL RRC MESSAGE TRANSFER message to gNB-CU with a new gNB DU UE F1AP ID. 
0. gNB-CU sends UE CONTEXT SETUP REQUEST message to gNB-DU with the new gNB DU UE F1AP ID and including old gNB-DU UE F1AP ID as new optional IE in the message.
0. gNB-DU find the stored CG-SDT configuration via old gNB-DU UE F1AP ID
0. gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU with new gNB DU UE F1AP ID. 
0. No consensus to include old gNB-CU F1AP UE ID included in the UE CONTEXT SETUP REQUEST message. It can be revisited in future release.


However, this procedure is not captured in the current TS 38.401.
proposal 1: Add the procedure for the RA-SDT or non-SDT with CG-SDT configuration.

Issue 2:
Include old gNB-CU F1AP UE ID in the UE CONTEXT SETUP REQUEST message

Issue 3:
Proposal 3: Section 8.18.1, Step 3, editorial udpate by removing the “with” before “including”. Note 2: Clarify which gNB-CU-CP is the “other gNB-CU-CP” in Note2.
Issue 4:
It is possible that UE is in RRC_INACTIVE mode rather than in RRC_CONNECTED when gNB-CU-CP decides to release UE with CG-SDT configurations, e.g., at the end of an RA-SDT procedure. Hence in Figure 8.20.2-1, the step 0 “UE in RRC_CONNECTED mode” should be removed or updated to “UE in RRC_CONNECTED or RRC_INACTIVE mode”. Correspondingly in step 1, the “change” should be updated to “move” since UE may remain in RRC_INACTIVE and its mode is not changed.
But there is no consensus on changing the step 0 for now, therefore in this CR, it is proposed to udpate the step 1 “change” to “move”, and remove step 0 in the Figure.
proposal 4: Remove step 0 in Figure 8.20.2-1, and update the “change” in step 1 to “move”.
Issue 5: 
The section 8.18.1 RACH based SDT and section 8.20.2 CG based SDT should be introduced as two subsections of the same section, but currently they are located in wrong places.
Proposal 5: change 8.20.2 to 8.18.2, and void 8.20.
Issue 6:
For the overall procedures for RA-SDT in section 8.18.1, it’s mentioned that the step 6 and 7 are not excuted in case of partial UE context transfer (SDT without anchor relocation case). However, it’s not clear how the gNB-CU-UP can get the DL F1-U TEID(s) for DL SDT transmission. 
We understand that the DL F1-U TEID(s) obtained in step 5 should be signalled to the last serving gNB-CU-CP within the PARTIAL UE CONTEXT TRANSFER ACKNOWLEDGE message, and which should be provided to the gNB-CU-UP by the Bearer Context Modification procedure, and be used for transferring of the DL SDT data.

Issue 7:
How to proceed with the buffered UL SDT data and/or signalling in gNB-DU should be clarified.

Issue 8: (from R3-223249)
It is unclear how the gNB-CU and gNB-DU interact when the SDT transmission is completed and it may not be the same as legacy RRC inactive to other states transition where the DL RRC Message Transfer message is used.

Issue 9:
During CG-SDT, the UL RRC MESSAGE TRANSFER message will be used to convey the RRCResumeRequest message, which is the only case for sending SRB0 message via UL RRC MESSAGE TRANSFER message. Therefore, gNB-CU can identify this resume procedure is for SDT so that it can tirgger E1 procedure to resume SDT.


	
	

	Summary of change:
	Add the procedure for the RA-SDT or non-SDT with CG-SDT configuration.

Include old gNB-CU F1AP UE ID in the UE CONTEXT SETUP REQUEST message

Section 8.18.1, Step 3, editorial udpate by removing the “with” before “including”. Note 2: Clarify which gNB-CU-CP is the “other gNB-CU-CP” in Note2.

Section 8.20.2, and update the “change” in step 1 to “move”.

change 8.20.2 to 8.18.2, and void 8.20.

Add some procedural texts in Note 2 of section 8.18.1 on how to use the F1-U DL TEIDs assigned in the receiving gNB-DU

Add one NOTE to specify how to proceed with the buffered UL SDT data and/or signalling.

Add one NOTE to specify how to perform SDT completion in RA based SDT and one NOTE to specify how to perform SDT completion in CG based SDT.

Add stage-2 clarification on SRB0 in UL RRC MESSAGE TRANSFER message


	
	

	Consequences if not approved:
	Errors remains in the specification and some procedures are missing.
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
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[15]	3GPP TS 38.420: "NG-RAN; Xn general aspects and principles"
[16]	3GPP TS 38.470: "NG-RAN; F1 general aspects and principles".
[17]	3GPP TS 38.460: "NG-RAN; E1 general aspects and principles".
[18]	3GPP TS 33.210: "3G security; Network Domain Security (NDS); IP Network Layer Security".
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[25]	3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".
[26]	3GPP TS 38.472: "NG-RAN; F1 signalling transport".
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[29]	IETF RFC 4555 (2006-06): "RFC IKEv2 Mobility and Multihoming Protocol (MOBIKE)".
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-------------------------------------------Change 1-------------------------------------------
[bookmark: _Toc98351802][bookmark: _Toc98748100]8.18	Overall procedure for Small Data Transmission during RRC Inactive
[bookmark: _Toc98351803][bookmark: _Toc98748101]8.18.1	RACH based SDT
The procedure for RACH based small data transmission in RRC Inactive is shown in Figure 8.18.1-1.


Figure 8.18.1-1: RACH based Small Data Transmission in RRC Inactive state. 
1.	The UE in RRC Inactive sends the 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.
[bookmark: _Hlk87353125]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 SDT 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 first establishes the UE context in the gNB-CU-UP via the Bearer Context Setup procedure and F1-U UL TEIDs are retreived before step 4. 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 DRBs.
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. The F1-U DL TEIDs received from the gNB-DU in step 5 should be forwarded to the other gNB-CU-CP, to be used for transferring of the DL SDT data. In addition, the UL SDT 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 (the last serving gNB-CU-CP) via the XnAP RRC TRANSFER message.
NOTE 3: The buffered UL SDT data/signalling in the gNB-DU could be sent to the other gNB-CU-UP/gNB-CU-CP after step 5. The other gNB-CU-UP may need to buffer the UL SDT data if received before the SDT bearer(s) are resumed.
6.	The gNB-CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST message including an resume indication for SDT DRBs. 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.
NOTE 4:	When the SDT transmission is completed, the gNB-CU shall transmit the UE CONTEXT RELEASE COMMAND message to the gNB-DU. If CG-SDT is (re-)configured, the gNB-CU may request the gNB-DU to keep CG-SDT configuration and resources in the UE CONTEXT RELEASE COMMAND message.
-------------------------------------------Change 2-------------------------------------------
[bookmark: _Toc98351811][bookmark: _Toc98748109]8.20	Overall procedure for Small Data Transmission during RRC Inactivevoid
[bookmark: _Toc98351812][bookmark: _Toc98748110]-------------------------------------------Change 3-------------------------------------------
8.2018.2	CG based SDT
The procedure for CG based small data transmission in RRC Inactive is shown in Figure 8.2018.2-1.



Figure 8.2018.2-1: CG based Small Data Transmission in RRC Inactive state. 
1.	The gNB-CU decides to change move UE into RRC_INACTIVE state.
[bookmark: _GoBack]2.	The gNB-CU-CP decides to configure CG-SDT, it sends UE CONTEXT MODIFICATION REQUEST message including a query indication for CG-SDT related resource configuration associated with the information of SDT Radio Bearer(s).
3.	The gNB-DU sends the UE CONTEXT MODIFICATION RESPONSE message by including the CG-SDT related resource configurations for the requested SDT Radio Bearer(s) within the DU to CU RRC Information IE.
4.	The gNB-CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST towards the gNB-CU-UP, with the suspend indication.
5.	The gNB-CU-UP sends the BEARER CONTEXT MODIFICATION RESPONSE towards the gNB-CU-CP.
6.	The gNB-CU-CP sends the UE CONTEXT RELEASE COMMAND message to the gNB-DU including an RRCRelease message to the UE with the CG-SDT information within suspend configuration. The gNB-CU notifies the gNB-DU to keep the SDT RLC config, F1-U tunnels, F1AP UE association, and store the CG resource for SDT when the UE is entering RRC_INACTIVE state with an explicit CG-SDT kept indicator.
7.	The gNB-DU sends the RRCRelease message to UE.
8.	The gNB-DU sends UE CONTEXT RELEASE COMPLETE message. The gNB-DU keeps the SDT RLC config, F1-U tunnels, F1AP UE association, and stores the CG resource for SDT when the UE entering RRC_INACTIVE. The gNB-DU also stores the C-RNTI, CS-RNTI, and which bearers are CG-SDT bearers.
After a period of time of the UE being in RRC_INACTIVE modestate
9.	The UE decides to perform CG based SDT procedure, it sends the RRCResumeRequest message together with UL SDT data/UL NAS PDU.
10.	The gNB-DU sends the UL RRC MESSAGE TRANSFER message including the RRCResumeRequest message to indicate the access due to CG-SDT.
11/12.	The gNB-CU-CP initiates the BEARER CONTEXT MODIFICATION procedure to resume SDT DRBs.
13 – 13a. The gNB-DU sends the UL SDT data, if any, to the gNB-CU-UP, and/or sends the UL signalling, if any, to the gNB-CU-CP via the UL RRC MESSAGE TRANSFER message, in which any UL NAS PDU is delivered to AMF.
NOTE 1:	When the SDT transmission is completed, the gNB-CU shall transmit the UE CONTEXT RELEASE COMMAND message to the gNB-DU. If CG-SDT is re-configured, the gNB-CU may request the gNB-DU to keep CG-SDT configuration and resources in the UE CONTEXT RELEASE COMMAND message.
-------------------------------------------Change 2-------------------------------------------
8.18.x	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 [xx] clause 5.27) is shown in Figure 8.18.x-1.


Figure 8.18.x-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 gNB-DU F1AP UE ID in the Old CG-SDT Session Info IE, if any, and associates them with the new gNB-DU F1AP UE ID.

-------------------------------------------End of the Changes-------------------------------------------
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