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1 Introduction
In the incoming LS from RAN2 on small data transmission [1], RAN2 informs RAN3 that RAN2 agreed that:

Agreements:

· Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered. (RAN2 #111e)

· From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG). (RAN2 #111e)

· The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell (RAN2 #112e).

· UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported (RAN2 #111e).

· When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  (RAN2 #111e).

· For both RACH and CG based solutions, new keys are generated using the stored security context and the NCC value received in the previous RRCRelease message (i.e. same as legacy procedure) and these new keys are used for generating the data of DRBs that are configured for SDT (RAN2 #112e).

And asks RAN3 for any feedback on the RAN2 agreements. 

In this document we discuss the potential RAN3 impact from these agreements and possible solutions.
2 Discussion
RAN2 has agreed that UE can send multiple data packets during an SDT session using the stored RLC configuration. When the UE makes such an access in a new cell of a new gNB, the UE context from the last gNB may or may not be transferred to the gNB – that is both scenarios are supported.  This is discussed in further detail below, considering also the split gNB architecture.

The figure 1 below shows an example network handling when the UE performs an SDT session in the same CU.  

The UE context in the DU is released when the UE goes into INACTIVE.  A new DU context is initialised when the UE starts an SDT session based on configuration from the CU.  This handling is the same irrespective of whether the CU context is anchored or relocated.  At the start of an SDT session, the RLC entity should be created in the UE.  During the transfer of data packets of an SDT session, the RLC state should be maintained to allow RLC re-segmentation and retransmission.  

Since the PDCP entity in the network side in the CU-UP is not released during INACTIVE, the PDCP entity in the UE is also maintained.  If the UE is performing SDT in another CU-UP, the CU-UP context may be relocated to the new CU-UP.  With and without relocation, the PDCP SN are maintained where applicable during a new SDT session, similar to handover.   
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Figure 1. Start of SDT mechanism using RLC bearer configuration stored in the UE Context in the same CU
2.1 User plane handling with and without anchor relocation

When the UE is mobile and the SDT session is in a new gNB different from the old gNB where the UE went into INACTIVE, the network may decide to relocate or anchor the UE context from the old gNB.  

Whether to perform anchor relocation or not is a network decision taken after the network receives UE msg 3/A.  As the UE may not be aware of whether the network will perform anchor relocation at the time it sends the SDT data, the UE behaviour has to be the same with and without anchor relocation.  

Observation 1: The UE behaviour is the same with and without anchor relocation.  

2.2 Details of anchoring and relocation

The network may decide to relocate or anchor the UE context based on many factors.  One of the main reasons to anchor is to avoid many network path switch procedures when UE has high relative mobility compared to SDT frequency.  Network can already keep track of this UE mobility vs data pattern and no further information from the UE is essential.   

Another possible network implementation consideration could be if there is more than one packet to be exchanged over an SDT session.  If there is more than one packet to be exchanged, data tunnels for the continued transfer need to be established between the anchor and new gNB.  This could be a consideration whether to relocate the UE context or not.  Whether there is more than one packet in one SDT session is already known at the serving DU on receipt of msg 3/A, for example from the BSR.  Providing the BSR itself to the anchor gNB may not be useful in making a decision whether to anchor or relocate, but a simple indication of “more data” indication from the new gNB to the old gNB is sufficient here.  

These implementation aspects could be different at the serving and anchor gNB.  All gNBs supporting SDT will need to support the relocation of contexts.  However, the anchoring may be an optional implementation at the anchor or serving gNB and a decision not to relocate can be taken only if both nodes support anchoring.  

Observation 2: The decision to continue to anchor can be based on many factors such as UE mobility pattern, more than one data packet in an SDT session etc.  and can be taken only if both serving and anchor gNBs support anchoring.

As per RAN2 decision, the UE will send SDT using the stored RLC configuration.  As there is no context in the DU or even in the new gNB if UE had moved, the new DU or gNB cannot process the user data directly.  There are two options: 1) send the data PDU to the old gNB or old DU for processing; or 2) buffer the data until the UE context is created in the DU or new gNB.  Option 1 requires many changes to the existing architectural concepts and signalling to transfer the PDU to the old gNB.  Transferring to the old DU is not only even more complex, it doesn’t help as the old DU does not have the UE context either.  

Option 2 can make use of the context transfer from the old node to the new gNB or DU.  One consequence of this is that the new node must buffer the data until it has received the context.  However, even if the data could have been processed, the data needs to be buffered anyway until the tunnels are established for the transfer of the data.  Hence there is no real additional delay in this buffering.

Observation 3: Buffering SDT data in the new DU/gNB until the UE context is established is feasible and does not involve additional delay.

The network has to buffer data in the DU until the serving node can retrieve the UE context from the old node.  When the UE sends a RRCResume request and SDT data in a cell, these are first processed by the DU of that cell and the Resume request message has to forwarded to the CU holding the UE context identified by the I-RNTI in the Resume request.  In the current architecture, a DU is only connected to one parent CU for the control plane and if the UE context is not in the DU’s parent CU, the DU cannot directly forward the Resume request to the CU holding the UE context.  

With anchoring, the UE context stays in the old CU even after processing the Resume request.  The RLC configuration must then be provided by the anchored CU-CP to the serving DU.  This signalling exchanges may be supported by forwarding through the parent CU or by allowing such exchange directly between the serving DU and the old CU.  An example message flow without anchor relocation is shown in the figure 2 below.
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Figure 2: Example message flow without anchor relocation

Based on the above discussion, we conclude that there is no issue from the RAN3 side to support the RAN2 agreement.  Details of the solution will need to be discussed when RAN3 has time allocated for this work, however it is clear that the solution is feasible. It is hence proposed:
Proposal 1: To agree that there is no issues from the RAN3 side to support the RAN2 agreement on SDT and to liaise RAN2 accordingly. RAN3 can develop detailed solutions based on the TU allocation to RAN3 for SDT.

The draft reply LS is provided in [2].
3 Conclusions and Proposals 
The following observations and proposals were made in this document:

Observation 1:
The UE behaviour is the same with and without anchor relocation.  

Observation 2:
The decision to continue to anchor can be based on many factors such as UE mobility pattern, more than one data packet in an SDT session etc.  and can be taken only if both serving and anchor gNBs support anchoring.

Observation 3:
Buffering SDT data in the new DU/gNB until the UE context is established is feasible and does not involve additional delay.

Proposal 1:
To agree that there is no issues from the RAN3 side to support the RAN2 agreement on SDT and to liaise RAN2 accordingly. RAN3 can develop detailed solutions based on the TU allocation to RAN3 for SDT.
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