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1. Introduction

RAN2 has been progressing on the topic of NR small data transmission and has sent an associated LS to RAN3 [1]. The LS contains the agreements reached so far and asks RAN3 to consider the context fetch and data forwarding related procedures to support SDT data transmission with and without anchor relocation and provide any feedback on the above RAN2 agreements.
This document considers this request.
2. Background
The LS details the RAN2 agreements so far as follows:

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).
RAN2 also note that 

1) SDT can be initiated by the UE in RRC INACTIVE state either in the same cell/gNB where the UE received RRC Release with suspend configuration, or in case of RACH based SDT, in another cell/gNB if the UE have reselected to a different cell whilst in INACTIVE state
2) RAN2 also agreed that the first UL message (i.e. MSG3 for 4-step RACH and MSGA for 2-step RACH) may contain DRB data from one or more DRBs which are configured by the network for SDT.
3) The RLC configuration used for the SDT DRB data will be based on a UE stored configuration. RAN2 assumption is that the RLC PDU will be processed in the receiving gNB.
4) RAN2 would also like to clarify that the UE can also send or receive subsequent packets to/from the network without transitioning to RRC CONNECTED state.
Although RAN3 has no immediate TUs to work on this, it seems that RAN2 is providing notification in order to allow some early discussions, and the possibility for RAN3 to provide feedback. The following section discusses possible impacts in RAN3 based on the above agreements and expectations.

3. Discussion

3.1 Requirements for RAN3 support

From RAN3 perspective, the topic to consider is the operation of SDT when the UE has reselected to a cell hosted by a different gNB (“serving gNB”), while the context is in the anchor (as normal in inactive). From above we can derive some specific requirements for this scenario which help to narrow down the possible solutions in the RAN3 space:
· Both anchor re-location and non-re-location scenarios will be supported
· The first UL message may contain DRB data from one or more DRBs

· RLC configuration used for SDT is based on UE stored configuration

· UE can also send or receive subsequent packets (while staying in RRC_INACTIVE)

In this context, it should also be noted that the LS states that “RAN2 assumption is that the RLC PDU will processed in the receiving gNB”. We assume this means the serving gNB, and we also assume this does not represent a final agreement as it is dependent on RAN3.

We can consider the impacts separately for the cases of with/without relocation.

3.2 Flow without anchor relocation

This flow is the more complex one from the point of view of RAN3. In this flow support is needed for subsequent data, and hence there needs to be a way to forward downlink/uplink data to/from the serving gNB since we assume that there is no path switch and hence data flow in NG-u/N3 uses the existing tunnels.

One key issue is whether the context itself is provided to the serving gNB on a “temporary basis”. A possible reason for this is the assumption that the RLC PDU is processed in the serving gNB. Depending on the level of context information provided, several alternatives seem to be possible: 
· Option A: Full context is provided and PDCP/SDAP layer is temporarily relocated. In this case SDAP SDUs are forwarded in Xn tunnels.

· Option B: RLC configuration is provided and RLC layer is temporarily relocated. In this case PDCP PDUs are forwarded in Xn tunnels.

· Option C: No context is provided. In this case RLC PDUs need to be forwarded (using Xn tunnels or Xn-c transport).

In principle all three options are feasible, and all have impacts on RAN3 procedures. 

Option A could reuse at least in part existing procedures for context relocation but would require some extra effort on tunnel definition since in legacy only DL forwarding is needed for RRC_INACTIVE. It should also be checked by SA3 since normally encryption keys are linked to usage in a particular RAN node only. In this option we could assume that the serving gNB decides when to release the UE, but then needs to communicate to the anchor.
Option B requires provision of the RLC configuration to the serving gNB, and this would need to be combined with the option to not relocate the full context (which currently is possible as part of the failure message). Some extra effort would also be needed on tunnel definition.
Option C obviously requires no changes at context exchange level, but it would require the definition of transport means for the RLC PDUs, which is currently not supported on user plane. Considering the expectation of “small data” i.e. small number of packets, a possible solution would consist of not setting up user plane explicitly, and instead transport RLC PDUs as octet strings in the control plane.

Observation 1: All options seem feasible in principle, and all require some specification work.

At this point, RAN3 has limited time for a more detailed analysis of the pros and cons of each option. Given this, a possible way forward would be to indicate to RAN2 that these options have been identified, and that RAN3 will continue its work as per plan. RAN2’s immediate progress does not seem to require an immediate decision on this topic in RAN3.

Observation 2: Further work seems useful in RAN3 to analyse pros and cons of each option.
Another key issue relates to which node decides if anchor relocation is performed. As per the use case of periodic RNA, it seems logical that in general the serving gNB is ready for relocation, but that the anchor takes the final decision.

Observation 3: It seems reasonable that the anchor takes the final decision on whether to perform relocation.
In addition, since at least in options B and C it is the anchor gNB that ultimately decides when to release the UE, we would assume that any assistance data available at the serving gNB would be useful to aid this decision (e.g. UE buffer status and traffic pattern).

Observation 4: At least in options B and C, the anchor gNB should be provided with any assistance data available at the serving gNB (e.g. UE buffer status and UE traffic pattern).

3.3 Additional considerations on the flow without anchor relocation
Although further study is needed, we can observe that option A should be checked by SA3, and this could already be triggered.

Observation 5: It seems beneficial to check the feasibility of option A from security point of view.

On the other hand, option C may have some drawbacks in disaggregated RAN scenarios, because the anchor’s DU would need to be involved, thereby increasing the overall user plane latency. However:
· For aggregated RAN deployments, this should not be an issue

· At least for the first UL data, option B’s delay due to the provision of the RLC configuration onto the DU of the serving gNB is just as bad, if not worse, than the user plane delay in option C

Since in addition some of the SDT transactions may either consist of a single UL packet, or a single UL packet UL followed by a single DL response, it seems beneficial to take care of the latency of the first UL packet / message.

Observation 6: It seems beneficial to consider latency as an important criterion, particularly for the first uplink message.
In this respect it can be noted that it might be possible to define a hybrid flow of options B and C, where the RLC processing could optionally stay in the anchor for the first received packet only, particularly if a single shot uplink message was expected.
3.4 Flow with anchor relocation

This flow is much simpler and could in principle be the same as the legacy inactive flow (i.e. the context is provided in the response message, and the Xn-U Indication procedure is used to provide the endpoints for DL data forwarding, path switch follows etc). The only likely impact is that in any case the signalling needs to be consistent with that used in the non-relocation case, i.e. some new IEs may be needed.
Observation 7: The flow with anchor relocation is expected to be the same (at a high level) as the current flow for inactive data transaction.

4. Proposed Way Forward

Based on the discussion above, the following is the proposed way forward:

· Respond to RAN2 stating that RAN3 has started to look at how to handle the requirements in particular for the non-relocation case, and outlining the following assumptions and observations, and in particular:
· In the case of anchor relocation, flow is the same at high level as legacy inactive.

· In the case of anchor non-relocation, RAN3 will continue to analyse this topic according to WI plan but can make some initial considerations
· Decision on relocation is taken by the anchor

· Assistance data available in the serving gNB (e.g. UE buffer status and UE traffic pattern) should be provided to the anchor gNB
· Three options have been identified depending on which layers are temporarily relocated to the serving gNB (i.e. full context, RLC configuration only, or no context)
· Take the above observations as baseline considerations for further analysis (i.e. from RAN3#113bis according to plan)

Therefore:

Proposal 1: Respond to RAN2 stating that RAN3 has started to look at how to handle the requirements and outlining agreeable assumptions and observations (e.g. similar to section 4). A draft is provided in [2].

5. Conclusions

From the above analysis, the following observations have been made:
Observation 1: All options seem feasible in principle, and all require some specification work.

Observation 2: Further work seems useful in RAN3 to analyse pros and cons of each option.
Observation 3: It seems reasonable that the anchor takes the final decision on whether to perform relocation.
Observation 4: At least in options B and C, the anchor gNB should be provided with any assistance data available at the serving gNB (e.g. UE buffer status and UE traffic pattern).
Observation 5: It seems beneficial to check the feasibility of option A from security point of view.

Observation 6: It seems beneficial to consider latency as an important criterion, particularly for the first uplink message.
Observation 7: The flow with anchor relocation is expected to be the same (at a high level) as the current flow for inactive data transaction.

and in conclusion the proposal is as follows:

Proposal 1: Respond to RAN2 stating that RAN3 has started to look at how to handle the requirements and outlining agreeable assumptions and observations (e.g. similar to section 4). A draft is provided in [2].
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