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Introduction
The Work Item on NR “Small data transmission in Inactive Sate” was agreed and is available in [2]. 

RAN3 started at last RAN3#114 and already made a couple of agreements:

· CG-SDT query indication IE is provided to the gNB-DU in UE CONTEXT MODIFICATION REQUEST message. CG-SDT resource configuration is provided to the gNB-CU in UE CONTEXT MODIFICATION RESPONSE message. 
· When receiving RRCResumeRequest message for CG-SDT, the gNB-DU triggers the UL RRC Message Transfer procedure. 
· 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.
· WA: New IE is included into the E1AP BEARER CONTEXT MODIFICATION REQUEST message to indicate resume or suspend operation for SDT bearers.
· WA: 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. 

At last RAN3#114bis, the following complementary agreements were taken:

· 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.
· 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;
· 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.
· 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”.
· Fallback: 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. 


This paper concentrates on remaining open points.

Discussion

1. [bookmark: _Hlk89810524][bookmark: _Hlk89697493]How the gNB-DU should be aware of which are CG-SDT bearers ?

The gNB-DU should learn which bearers are CG SDT bearers. This is in order to store the relevant bearer contexts when the UE goes to RRC_INACTIVE. For example, the RLC configuration or the F1-U tunnels. 
There are two ways to make gNB-DU aware:
· Option 1: either include a list of DRB IDs within the UE Context Modification Request associated with the CG-SDT Query Indication,
· Option 2: or considering that that this is not a dynamic characteristics, have an indication in the UE Context Setup Request.
Given that we have anyway to include an IE in the UE Context Modification Request, we prefer option 1.

Proposal 1: add a list of DRB IDs associated with the Query Indication in the F1AP UE Context Modification message. 


2. [bookmark: _Hlk89699956]How to indicate that CG-SDT configuration should be kept in the DU

There is currently an FFS on which F1AP message is used to send the UE to RRC_INACTIVE while preserving part of the UE context in the gNB-DU due to CG-SDT configuration:

Editor’s note: In the step 4/5, which F1AP procedure used to send the RRC release message to the UE is FFS.
For CG-SDT feature, it has been agreed that the gNB-DU will keep in UE context at least the RLC configuration, the F1 association and tunnel:

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

There are two candidate messages which can be used:
· Option 1: UE Context Release Command,
· Option 2: DL RRC Message Transfer.

Usually when gNB-DU receives the UE Context Release Command this is to mean that all UE context and resources shall be released. However, by simply adding the CG SDT configuration in the message the gNB-DU can understand that UE is sent to RRC_INACTIVE with a CG SDT configuration and can store the agreed information which is the C-RNTI, the lower layer configuration, the F1AP association and the F1-U tunnels, at minimum. 

Proposal 2: use the F1 UE CONTEXT RELEASE COMMAND to send the UE to RRC INACTIVE mode while keeping the partial UE context and activating the CG SDT resources.

Proposal 3: add a CG-SDT Configuration IE to the F1 UE CONTEXT RELEASE COMMAND message to indicate which CG-SDT configuration should be activated.


3. Fallback to RA-SDT or to normal Resume

The resources assigned to the UE are valid for the serving cell only i.e. if the UE reconnects to the last serving cell it can use CG based SDT. If the UE reconnects out of the last serving cell the UE will have to perform e.g. RACH based SDT as a fallback. 

The following was captured at the end of RAN3#114bis on this fallback scenario:
Fallback: 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

In case of fallback to RA-SDT or normal Resume, the UE will reconnect and the gNB-DU will use a new F1 signaling connection towards the gNB-CU CP. The gNB-CU CP can then determine that there is an “old context” for this UE in the gNB-DU in relation with an CG-SDT configuration. 
The gNB-CU can send a F1 UE context Setup request message to the gNB-DU including the old gNB-DU F1AP UE ID. This enables the gNB-DU to find the old context and the gNB-DU can then report back in the UE Context Setup Response message the stored CG-SDT configuration. We think all this should happen over the new association, like for any RA-SDT or normal RRC Resume.
After the gNB-CU CP has retrieved the previous stored CG-SDT configuration it can release the old F1AP association and context using an F1 UE Context Release Command.

[bookmark: _Hlk94798146]Proposal 4: add the old gNB-DU UE ID to the F1AP UE Context Setup Request and the CG-SDT configuration to the F1 UE Context Setup Response message.

Alternatively, the above procedure can be optimized. The DU could identify itself when UE re-connects through the I-RNTI that the CG-SDT configuration was not used due to UE accessing and the reason why (e.g. via a different beam not part of the CG SDT configuration). The gNB-DU can then immediately compute an updated CG-SDT configuration and include it into the Initial UL RRC Message Transfer message. This one will anyway only be actually “used” when DU would receive an “activation command” later on.
This enables the gNB-CU to immediately receive the new CG-SDT configuration without need to query.

Proposal 5: add the CG-SDT configuration into the F1 Initial UL RRC Message Transfer. 


4. F1 impacts related to the TAT timer expiry?

The TA Timer for SDT is known to the UE and the DU. If it expires the gNB-DU can send an F1 Release Request to the gNB-CU CP and this was agreed at last meeting:

 When the TAT-SDT expires, the gNB-DU initiates the UE Context Release Request procedure
However, there is no cause value for such case today, so it is beneficial to indicate the reason for the release request.

Proposal 6: add a new cause value “TAT-SDT expiry” in F1AP.

Conclusion and Proposals
This paper has investigated the remaining RAN3 open points of the CG-SDT with the following proposals:
Proposal 1: add a list of DRB IDs associated with the Query Indication in the F1AP UE Context Modification message. 
Proposal 2: use the F1 UE CONTEXT RELEASE COMMAND to send the UE to RRC INACTIVE mode while keeping the partial UE context and activating the CG SDT resources.
Proposal 3: add a CG-SDT Configuration IE to the F1 UE CONTEXT RELEASE COMMAND message to indicate which CG-SDT configuration should be activated.

Proposal 4: add the old gNB-DU UE ID to the F1AP UE Context Setup Request and the CG-SDT configuration to the F1 UE Context Setup Response message.
Proposal 5: add the CG-SDT configuration into the F1 Initial UL RRC Message Transfer. 
Proposal 6: add a new cause value “TAT-SDT expiry” in F1AP.


Proposal 7: agree the TP below for TS 38.300 and the TP in [3] for TS 38.473.
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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.


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 associated with a list of DRBs.
3.  The gNB-DU sends UE CONTEXT MODIFICATION RESPONSE message by including the CG-SDT related resource configurations for the requested DRBs within the DU to CU RRC Information IE.
4. 	The gNB-CU-CP sends UE CONTEXT RELEASE COMMAND message to gNB-DU. The gNB-CU notifies gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive.
5. 	The gNB-DU sends UE CONTEXT RELEASE COMPLETE 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 and the C-RNTI.
· 
6. 	The gNB-DU sends RRCRelease message to UE.
After a period of time UE in RRC_inactive mode
7.	The UE decides to perform CG based SDT procdure, it sends RRCResumeRequest message together with UL small data/UL NAS PDU.
8.	The gNB-DU sends UL RRC MESSAGE TRANSFER message including RRCResumeRequest message.
9/10.	The gNB-CU-CP initiates E1AP BEARER CONTEXT MODIFICATION procedure to resume SDT DRB.
· Editor’s note: Before step 8, it is FFS whether the UL small data/UL NAS PDU shal be buffered at gNB-DU until gNB-CU-CP verifies successfully via UE’s I-RNTI.
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