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1. Introduction
RAN3#114bis-e has achieved big progress on the CG-SDT with the following agreements:
	Turn the previous WAs into agreements and remove the last WA:

Lower layer configuration for SDT DRBs, F1AP association, and F1 tunnel information are kept in gNB-DU when gNB-CU sends the UE to RRC_INACTIVE. 

Once the UE initiates RRC Resume procedure from another cell, the gNB-CU shall indicate to the gNB-DU to release the assigned CG-SDT resource.

WA: New IE is included into the E1AP BEARER CONTEXT MODIFICATION REQUEST message to indicate resume or suspend operation for SDT bearers. 

WA1: When the gNB-DU receives the query indication, it should transfer the CG-SDT related resources within the DU to CU RRC Information IE. Introduce an SDT-MACPHY-Config IE to DU to CU RRC Information IE for the gNB-CU to generate the RRC Release message with CG-SDT config;

WA2: The gNB-CU notifies gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive;

WA3: The gNB-DU shall keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive.

gNB-DU shall store which bearers are CG-SDT bearers and the C-RNTI.

The gNB-DU should be aware the bearer type of SDT Bearer, FFS on any enhancements are needed
When the TAT-SDT expires, the gNB-DU initiates the UE Context Release Request procedure (details to be checked, FFS on new cause).

Proposal to add a new codepoint for SDT resume in the Bearer Context Status Change IE. Addition to be considered in the E1 output TP of “# SDT4_Others”

When CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the gNB-CU provides the old gNB-DU F1AP UE ID to the gNB-DU. The gNB-DU retrieves the old CG-SDT resource configuration and old UE context based on the old gNB-DU F1AP UE ID. FFS on new F1AP UE association or old UE F1AP UE association. 
Turn WA1 “When the gNB-DU receives the query indication, it should transfer the CG-SDT related resources within the DU to CU RRC Information IE. Introduce an SDT-MACPHY-Config IE to DU to CU RRC Information IE for the gNB-CU to generate the RRC Release message with CG-SDT config;” into agreement. 

Merge WA2 and WA3 and replace them with the following agreement: “The gNB-CU notifies the gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive; FFS on other parts of UE context info to be stored. FFS on signalling design”


This paper discusses the leftover issues on the CG based SDT and provide the corresponding TP to the BL CR of 38.401.
2. Discussion
2.1 issue 1: Store CG-SDT context in gNB-DU
	Merge WA2 and WA3 and replace them with the following agreement: “The gNB-CU notifies the gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive; FFS on other parts of UE context info to be stored. FFS on signalling design”
The gNB-DU should be aware the bearer type of SDT Bearer, FFS on any enhancements are needed

	RAN2#115e agreement:
42.
CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE
RAN2#116bis-e agreement:
9. CS-RNTI for CG-SDT is provided to the UE in RRCRelease message.


According to RAN2 agreement, the CS-RNTI is provided to the UE in RRCRelease message. If the UE initiates the CG-SDT, the UE needs to monitor PDCCH with CS-RNTI for scheduling the retransmission. Therefore, the gNB-DU needs to store the CS-RNTI for the timely scheduling operation.
Proposal 1: The gNB-DU shall store the CS-RNTI for CG-SDT.
As for the signalling design, there are two options:

· Option 1: gNB-CU includes the list of the unreleased bearers (SDT bearers) in the UE CONTEXT RELEASE COMMNAD message, which serves as an implicit indication. 
· Option 2: gNB-CU includes an explicit indication in the UE CONEXT RELEASE COMMAND or UE CONTEXT MODIFICATION REQUEST message.
For configuring the matched CG-SDT resources, it is better for the gNB-DU  to be aware of the SDT bearers when receiving UE CONTEXT MODIFICATION REQUEST message with CG-SDT query.  Considering the above, option 2 is sufficient and simpler.
Proposal 2:  The gNB-CU send a CG-SDT indicator in the UE CONEXT RELEASE COMMAND or UE CONTEXT MODIFICATION REQUEST message so that the gNB-DU keep the CG-SDT context.

Considering that the UE context is not fully released at the gNB-DU when moving the UE to RRC-inactive state with CG-SDT configuration, the UE F1AP association is kept, it is better to use UE Context Modification Procedure instead of UE Context Release towards the gNB-DU.
Proposal 2-1: UE Context Modification procedure is used to support step 4/5 in TS38.401 BL CR.
2.2 Issue 2: The release of CG-SDT resource configuration due to TAT-SDT expiry.

	When the TAT-SDT expires, the gNB-DU initiates the UE Context Release Request procedure (details to be checked, FFS on new cause).


We understand that the TAT-SDT is separately maintained by the gNB-DU and the UE. Upon the timer expires, they both release the CG-SDT resource by themselves. No F1 impact is identified and gNB-CU does not have any new actions. Hence, it is unnecessary to introduce a new cause. 

Proposal 3:  No F1 impact is identified for supporting the release of CG-SDT resource configuration due to TAT-SDT expiry and new cause is not needed. 
2.3 Issue 3: CG-SDT context retrieval in case of CG-SDT fall back to RA-SDT or non-SDT
	When CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the gNB-CU provides the old gNB-DU F1AP UE ID to the gNB-DU. The gNB-DU retrieves the old CG-SDT resource configuration and old UE context based on the old gNB-DU F1AP UE ID. FFS on new F1AP UE association or old UE F1AP UE association.


We propose to reuse the maintained F1-C/F1-U tunnel in case of CG-SDT fall back to RA-SDT or non-SDT at the same gNB. Specifically, the gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message to the gNB-DU using the old F1AP association and provide the newly revived new UE DU F1AP ID as a new optional IE. The gNB-DU associates the new C-RNTI to the UE context, discards the new UE DU F1AP ID and the old C-RNTI.
Proposal 4:  Old F1AP association is maintained/reused in case of CG-SDT fall back to RA-SDT or non-SDT.

2.4 Issue 4: Bearer Context Suspension

As defined in TS 38.401 section 8.9.6.1, during the RRC Connected to RRC Inactive state transition, the gNB-CU-CP should trigger Bearer Context Modification Request with suspend indication towards the gNB-CU-UP:
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Figure 8.9.6.1-1: RRC Connected to RRC Inactive state transition. \




Proposal 5: In CG-SDT TS 38.401 BL CR, before triggering step 4 towards the gNB-DU, the gNB-CU-CP should trigger Bearer Context Modification Request with suspend indication towards the gNB-CU-UP.
3. Proposals
Based on the discussion in this paper, we have the following observations for the group to discuss, and some proposals were provided. 
Proposal 1: The gNB-DU shall store the CS-RNTI for CG-SDT.
Proposal 2:  The gNB-CU send a CG-SDT indicator in the UE CONEXT RELEASE COMMAND or UE CONTEXT MODIFICATION REQUEST message so that the gNB-DU keep the CG-SDT context.

Proposal 2-1: UE Context Modification procedure is used to support step 4/5 in TS38.401 BL CR.
Proposal 3:  No F1 impact is identified for supporting the release of CG-SDT resource configuration due to TAT-SDT expiry and new cause is not needed. 

Proposal 4:  Old F1AP association is maintained/reused in case of CG-SDT fall back to RA-SDT or non-SDT.

Proposal 5: In CG-SDT TS 38.401 BL CR, before triggering step 4 towards the gNB-DU, the gNB-CU-CP should trigger Bearer Context Modification Request with suspend indication towards the gNB-CU-UP.
The TP to TS 38.401 to support the CG-SDT is provided in section 5.
4. Reference

[1] R3-221250 (TP for RA-SDT BL CR to TS 38.463) Support of SDT in E1 interface, China telecom, ZTE, CATT, Nokia, Nokia Shanghai Bell, Intel Corporation, LG Electronics
5. TP for 38.401
********************************

Skip to the next change

********************************

8.x
Overall procedure for Small Data Transmission during RRC Inactive
8.x.2
CG based SDT

The procedure for CG based small data transmission in RRC Inactive is shown in Figure 8.x.2-1.
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Figure 8.x.2-1: CG based Small Data Transmission in RRC Inactive state. 

1.
The gNB-CU decides to change UE into RRC_INACTIVE state.
2.
The gNB-CU-CP decides to configure CG-SDT, it sends UE CONTEXT MODIFICATION REQUEST message by including a query indication for CG-SDT related resource configuration.

3.  The gNB-DU sends UE CONTEXT MODIFICATION RESPONSE message by including the CG-SDT related resource configurations within the DU to CU in 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 UE CONTEXT MODIFICATION REQUESTmessage to the gNB-DU. The gNB-CU notifies gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive.
7. 
The gNB-DU sends RRCRelease message to UE.
8. 
The gNB-DU sends UE CONTEXT MODIFICATION RESPONSE message. The gNB-DU shall keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive. The gNB-DU shall store which bearers are CG-SDT bearers, the C-RNTI and the CS-RNTI.



After a period of time UE in RRC_inactive mode
9.
The UE decides to perform CG based SDT procedure, it sends RRCResumeRequest message together with UL small data/UL NAS PDU.
10. The gNB-DU buffers the data.
11.
The gNB-DU sends UL RRC MESSAGE TRANSFER message including RRCResumeRequest message.

12/13.
The gNB-CU-CP initiates E1AP BEARER CONTEXT MODIFICATION procedure to resume SDT DRB.
14.
The gNB-CU-CP sends UE CONTEXT MODIFICATION REQUEST message towards the gNB-DU.

15.
The gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message.

16.
The gNB-DU sends the buffered UL SDT data to the gNB-CU-UP/gNB-CU-CP.
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UE: UE;
DU: gNB-DU;
CUCP: gNB-CU-CP;
CUUP:gNB-CU-UP;

|||;

UE--CUUP: 0.UE in RRC_CONNECTED mode[br];
CUCP--CUCP: 1.Decides to change
            UE into RRC_inactive;

CUCP->DU:2.UE CONTEXT MODIFICATION REQUEST
         (CG-SDT query indicator);
DU->CUCP:3.UE CONTEXT MODIFICATION RESPONSE
         (CG-SDT lower layer resource);
CUCP->CUUP:4.BEARER CONTEXT MODIFICATION REQUEST
     (with suspend indication);
CUUP->CUCP: 5.BEARER CONTEXT MODIFICATION REQUEST;

CUCP->DU:6.UE CONTEXT MODIFICATION REQUEST
      (CG-SDT keep indication, \iRRCRelease\i);
DU->UE:7.RRCRelease
       (suspend indication, CG-SDT config);

DU->CUCP:8.CONTEXT MODIFICATION RESPONSE;

UE--CUUP: After a period of time UE in RRC_inactive mode[br];

UE->DU:9. RRCResumeReuqest
         + UL SDT data and/or UL SDT signalling;
DU--DU: 10.buffer data;
DU->CUCP:11.UL RRC MESSAGE TRANSFER
         (\iRRCResumeRequest\i);
CUCP->CUUP:12.BEARER CONTEXT MODIFICATION REQUEST 
           (SDT DRB resume);
CUUP->CUCP:13.BEARER CONTEXT MODIFICATION RESPONSE;

CUCP->DU:14.UE CONTEXT MODIFICATION REQUEST;
DU->CUCP:15.UE CONTEXT MODIFICATION REQUEST;

DU>>CUUP:16. UL SDT Data [dataarrow];
DU>>CUCP:16a. UL RRC MESSAGE TRANSFER
     (SDT Data via NAS);

DU--CUUP:\c(10,150,10)Subsequent SDT Data transmission;
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