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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. 
[bookmark: _Hlk89807339]The remaining open points for RAN3 support of CG-based SDT over F1AP are summarized below:
· how to indicate that CG-SDT configuration should be kept in gNB-DU and whether to keep other information in DU context (e.g., C-RNTI) or even maintain the full UE context in gNB-DU.
· whether to use UE Context Setup procedure to exchange CG-SDT query indication and CG-SDT resource configuration
· whether to use the Initial UL RRC Message Transfer to send the CG-SDT resource configuration
· whether to exchange the updated tunnel information in UE context release procedure
· whether there is F1 impact to support the release of CG-SDT resource configuration due to TAT-SDT expiry
· whether the gNB-DU reconfigures or releases the old CG-SDT resource configuration via the new UE associated logical F1 connection in case of CG-SDT fallback to RA-SDT or non-SDT, and if yes, how to resolve it
· whether to include SDT indication and SDT assistant information in F1AP message and whether to include that access happened using CG SDT
· whether gNB-DU should be aware of which bearers are SDT bearers
The remaining open points for RAN3 support of CG-based SDT over E1AP are summarized below:
· FFS on details of the new IE over E1AP. FFS on whether to reuse the existing IE.

Discussion
Using CG-SDT configuration is beneficial for some type of quasi-stationary UEs because it enables to skip the RACH phase (message 1, message 2) during the connection.
Whenever CG-SDT configuration is sent for use to the UE, the CG resources must be reserved in the gNB.
Obviously, these resources should be reserved in the DU in case of disaggregated architecture.
These resources comprise at minimum some L1 resources. 
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. 

1. RAN3#114 Working Assumptions?

We first propose to turn the work assumptions into agreements. For example, it was agreed that when receiving RRC Resume Request for CG-SDT, the gNB-DU triggers the UL RRC Message Transfer procedure: this agreement has the underlying assumption that the DU has kept the UE context (or part of the UE context), which is currently only a working assumption. This seems not logical.

Proposal 1: turn into agreements the following working assumptions:
· 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.
· New IE is included into the E1AP BEARER CONTEXT MODIFICATION REQUEST message to indicate resume or suspend operation for SDT bearers.
· 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. 


2. [bookmark: _Hlk89810524][bookmark: _Hlk89697493]Use UE Context Setup to exchange CG-SDT Query Indication and CG-SDT resource Configuration?

For short transactions, it is possible that the CU would like to request early in the process the CG-SDT configuration because it intends to immediately send back the UE to RRC Inactive. Therefore, both options should be considered i.e. retrieval of the CG-SDT configuration using either the F1 UE context modification procedure or the F1 UE context setup procedure.

[bookmark: _Hlk89811076]Proposal 2: CG-SDT Query Indication is also added to the F1 UE Context Setup Request message and CG-SDT configuration is also added to the F1 UE Context Setup Response message.

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

DU needs to be informed when the CU sends an RRC release message to send the UE to RRC_INACTIVE mode in order to “activate” the CG SDT resources it had previously allocated, and also to store UE context. Activation here means that DU needs to actually reserve the L1 resources it allocated for use.
In order to not release the UE context and associated F1 connection, then CU CP can send this RRC release message within the DL RRC Message Transfer and not the F1 UE Context Release Command as per the example TS 38.401 below: 





Indeed, it is not good to use the F1 UE Release Command message for this purpose given that the F1AP association is to be kept. Therefore, the logical message is to use the F1 DL RRC Message Transfer. At this point in time the DU already knows (because it has stored) which CS-SDT configuration it has uploaded to the CU. It is enough for the CU to provide a simple indication to activate the stored CG-SDT configuration in DU.

Proposal 3: add a CG-SDT Activation indication IE to the F1 DL RRC Message transfer.

4. Whether to keep other information in the DU context or even maintain the full UE context?

The DU need to store which bearers are CG-SDT bearers (see answer to last question) and the C-RNTI (descramble) and the RLC configuration. 

Whether the DU wants to keep additional information in the UE context doesn’t need to be standardized. 

5. Fallback to RA-SDT or to normal Resume

In case of fallback to RA-SDT or normal Resume, assuming that the DU has kept a CG-SDT context with the I-RNTI, the DU could retrieve that context and continue using the old UE-associated F1 connection. Alternatively, the DU could also connect via a new UE-associated F1 connection without retrieving the context.
Our view is that most of RA-SDT cases will not be fallback from CG-SDT, therefore it would be cumbersome to require DU to always try matching an internal context when receiving an I-RNTI of an RA-SDT.
In conclusion, it seems better to use a new UE-associated F1 connection in the case of fallback to RA-SDT.
The CU can then remove the old CG-SDT context.

Proposal 4: the CU releases the old CG-SDT context after the UE connects via a new UE-associated F1 connection.

Besides, in case of fallback to RA-SDT RAN2 has decided that the RRC Resume Request will be same as if the CG-SDT configuration has been used: this means that the CU cannot guess that the UE failed to use the stored CG-SDT configuration because e.g. the UE accessed via another beam than the beam which had been configured in the CG-SDT configuration.
In this case it is necessary to let CU CP know that UE accessed using RA-SDT and not CG-SDT so that the CU can query the DU for an updated CG-SDT configuration.

Proposal 5: add an Access Type as F1 SDT Assistance Information (CG-SDT, RA-SDT) into the F1 Initial UL RRC Message Transfer to let CU determine that fallback happened and that CU needs to query DU for an updated CG-SDT configuration.

Alternatively, The DU is the only node which can detect that the CG-SDT configuration was not used due to UE accessing vta a different beam. For short transaction, it is beneficial if the DU can 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.

Proposal 6: add the CG-SDT configuration into the F1 Initial UL RRC Message Transfer. 

6. [bookmark: _Hlk89701000]Whether to exchange the updated tunnel information in the UE Context Release procedure?

The update of the tunnel information at last message seems not a frequent case and seems not to be an essential feature.

7. Whether DU should be aware of which bearers are SDT bearers?

Assuming that different tunnels are used over F1 for different SDT bearers the DU should know which bearers are SDT bearers. Especially the DU should store which bearers are CG-SDT bearers when DU stores the context.

8. 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 UE will use RA-based SDT. Then the behavior is as described above: upon receiving the new access with access type= RA-SDT the CU will release the old F1-C connection. Nothing additional to be done. 

Conclusion and Proposals
This paper has investigated the remaining RAN3 open points of the CG-SDT with the following proposals:
Proposal 1: turn into agreements the following working assumptions:
· 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.
· New IE is included into the E1AP BEARER CONTEXT MODIFICATION REQUEST message to indicate resume or suspend operation for SDT bearers.
· 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. 
Proposal 2: CG-SDT Query Indication is also added to the F1 UE Context Setup Request message and CG-SDT configuration is also added to the F1 UE Context Setup Response message.
Proposal 3: add a CG-SDT Activation indication IE to the F1 DL RRC Message transfer.
Proposal 4: the CU releases the old CG-SDT context after the UE connects via a new UE-associated F1 connection.
Proposal 5: add an Access Type as F1 SDT Assistance Information (CG-SDT, RA-SDT) into the F1 Initial UL RRC Message Transfer to let CU determine that fallback happened and that CU needs to query DU for an updated CG-SDT configuration.
Proposal 6: add the CG-SDT configuration into the F1 Initial UL RRC Message Transfer. 

The proposed TP for TS 38.473 is in tdoc [3].
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