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Introduction
The Work Item on NR “Small data transmission in Inactive Sate” was agreed and is available in [2]. 
From earlier discussions triggered by RAN2, RAN3 already agreed:
1. WA: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.
1. WA: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT
1. WA: The existing Retrieve UE Context procedure can be reused for both with and without anchor relocation scenarios with possible enhancements. Details will be discussed later.
1. WA: UL data for SDT is buffered at the receiving node in the successful context retrieval procedure. For other cases, the common understanding is that UL data may need to be buffered as well, details are pending.
1. WA: The last serving gNB, i.e., anchor gNB, will be the decision maker on whether to relocate anchor or not. Assistance information provided by the receiving gNB may help on the decision. Details of assistance information are pending future discussion
1. Keep the scope of without anchor relocation for SDT.
1. Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 
1. Reply to RAN2 by saying that RAN3 would proceed with the alignment their assumption of RLC handling.


This paper investigates RAN3 support of CG-based SDT. 
Discussion and Proposal
RAN3 took a working assumption last time to discuss the disaggregated architecture. 
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 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. 
 
As shown in the next figure, it is also useful to store the UE context or part of it in the DU whenever a UE has been allocated CG SDT resources and is sent to Inactive given that the CG SDT resources are used because the UE reconnects via same last serving cell and therefore the same DU. This stored UE context can include stored SDT RLC context, CU UP ID, UL F1 TEID, etc.. allowing fast reconnection and sending of packet without F1 UE Context setup as shown in figure 1.  



	Figure 1: CG SDT connection to last serving cell with or without UE context in DU

CG SDT is used for certain types of UEs (stationary, etc..) and gNB would identify from the type that it is useful for a particular UE to use CG SDT resources and also to store the UE context in DU between two CG SDT transactions.

Proposal 1: whenever UE is sent to RRC inactive and configured with CG SDT in a given cell, the DU should reserve some CG-SDT L1 resources in that cell and keeps part of the UE context in the DU including at least the RLC context, the CU UP ID and the associated UL F1UP.

The next question is how does CU CP retrieve the CG SDT configuration that it sends to the UE within the RRC Release message when moving the UE to RRC_Inactive. There are two main scenarios for DU to allocate CG SDT resources depending on whether CG SDT resources were already allocated or not:

1/CG SDT resources not yet allocated to the UE
CU CP can ask for CG SDT resources based on UE type. CU CP can ask in F1 UE context setup request message and get back the CG SDT configuration in the F1 UE Context setup response message.

2/ CG SDT resources have already been allocated to the UE
The UE may already have been allocated CG SDT resources but they are no more valid (e.g. UE has changed beam in the cell). In this case UE may reconnect using RACH-based SDT and DU needs to reassign new CG configuration e.g. based on new beam used. Assuming DU has kept a UE context after the previous CG SDT configuration was sent (as per proposal 1) the DU can include the updated CG SDT configuration in the F1 Initial UL Message Transfer message. 

The two scenarios are shown in figure 2 below:


	Figure 2: Allocation of new or updated CG SDT resources from DU to CU CP

Proposal 2: CU CP can retrieve the CG-SDT configuration from DU in the F1 Context setup response or in the F1 Initial UL RRC message transfer messages. 

The last question is how to send the CG SDT configuration to the UE and activate associated CG SDT L1 resources 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 as per proposal 1. Activation here means that DU needs to actually reserve the L1 resources it allocated for use.
In order to comply with proposal 1 and 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 TS 38.401 below: 





This leads to proposal 3:

Proposal 3: when the CU sends the RRC release message including a CG-SDT configuration to the UE, the CU includes in the F1 DL RRC Message Transfer an activation request for the CG-SDT configuration it had received for this UE. This prompts the DU to reserve associated CG-SDT L1 resources for use and store the UE context. 


Conclusion and Proposals
This paper has investigated the various aspects of using the CG-based SDT transmissions especially looking at the F1 impacts in case of disaggregated architecture. The following impacts have been identified: 

Proposal 1: whenever UE is sent to RRC inactive and configured with CG SDT in a given cell, the DU should reserve some CG-SDT L1 resources in that cell and keeps part of the UE context in the DU including at least the RLC context, the CU UP ID and the associated UL F1UP.
Proposal 2: CU CP can retrieve the CG-SDT configuration from DU in the F1 Context setup response or in the F1 Initial UL RRC message transfer messages. 
Proposal 3: when the CU sends the RRC release message including a CG-SDT configuration to the UE, the CU includes in the F1 DL RRC Message Transfer an activation request for the CG-SDT configuration it had received for this UE. This prompts the DU to reserve associated CG-SDT L1 resources for use and store the UE context.


Is is then proposed to agree the tdoc [3] as baseline CR for F1AP to capture the basic stage 3 changes for F1 with some FFS at this early stage wherever needed. 
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