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1. Introduction

This contribution discusses the issues raised by the RAN2 LS on RAN3 impacts for non-SDT handling [1]. A LS reply is proposed in [2].
2. Discussion
The RAN2 LS in [1] addresses the case of non-SDT data arrival at the UE, and how this arrival is handled at RRC and Xn level. It states that for the CCCH solution, when there is data for a non-SDT radio bearer, the UE aborts the ongoing SDT session before receiving a RRCRelease message with new I-RNTI or security key information.  In this case, the UE sends a second RRCResumeRequest message using the I-RNTI that was issued by the old anchor gNB and performs horizontal key derivation.  The ResumeMAC-I is expected to be calculated as discussed in R2-2201983.
Then RAN2 asks two questions:

	· Q1: Which node (old anchor gNB or serving gNB) will process the second RRCResumeRequest message with I-RNTI associated to the old anchor gNB and will perform ResumeMAC-I verification and key derivation?
· Q2: From RAN3 point of view, does the old anchor gNB and/or the serving gNB need to distinguish the second RRCResumeRequest message via any explicit indication sent from UE? 


We consider these below.
Regarding Q1:

For a general solution, we would expect the anchor gNB (that issued the I-RNTI) to perform the verification and key derivation, since at least in the no-relocation case the serving gNB would have no access to security keys for the UE.

In addition, we would expect the serving gNB to treat the new request independently of any existing sessions. The details have some dependency on whether in the meantime the anchor node has accepted the context retrieval request from the serving gNB or decided not to relocate the context. 

If context retrieval had been completed including path switch, the anchor would no longer be involved and may already have released all resources and erased the context. So with current mechanisms and assumptions, this would not be possible, and the request would fail.
An alternative (which seems to be described in a separate LS to SA3 and which includes a number of Xn signalling assumptions out of scope of RAN2) would be for the context never to be released in the old anchor even after path switch, to allow for the possibility of non-SDT data arrival. This could work but has major impacts in the SDT procedure and context retrieval in general:
· The Retrieve UE Context procedure with path switch becomes an open- ended flow where the Xn connection (and the anchor’s context and other resources) cannot be released until the SDT session ends.

· The anchor would receive multiple context retrieval requests for the same UE, on different UE-associated connections

· The serving gNB would need to be informed (in the response message) that the request corresponds to an existing SDT session for which it is now the anchor; it seems that the serving gNB would need to associate any buffered DL data with the “new” context and ensure that this data is flushed before the second request is accepted over RRC.

If context retrieval had not been performed, similarly the serving gNB would treat this as a new independent request, however in this case the anchor correlates the request with the current SDT session and performs verification and key derivation. The context retrieval request would again arrive on a separate UE-associated Xn connection, noting that according to current assumptions, the first procedure is not completed yet.
The RETRIEVE UE CONTEXT RESPONSE message would need to include an indication to enable correlation with the existing SDT session at the serving gNB. How the previous procedure is completed would need further discussion (i.e. how to handle two parallel procedures for the same UE on different UE-associated connections).
User plane handling needs consideration since the anchor should stop sending DL data on the existing PDCP-level tunnel, switching to normal DL forwarding in RRC_INACTIVE. 
However, it is not clear what would happen to data already processed and sent from the anchor gNB, as presumably this would need be delivered before RRCResume, and any further DL data sent via a new Xn tunnel. This implies some level of coordination between buffer handling in lower layers (or gNB-DU), and the RRC status in gNB-CU. This may also apply to the relocation case.
Intermediate cases e.g. where the first context retrieval has not been fully processed, may lead to race and/or error conditions. This applies to both cases above.

Proposal 1: In general, the answer should be that RAN3 thinks the anchor will handle the verification and key derivation; however if RAN2 decides to go ahead with this option, there are a number of open issues in the RAN3 domain regarding Xn procedural impact and node behaviour.

Regarding Q2:

Here we assume from above that the verification always takes place in the anchor gNB.

If there is no UE indication, we assume that the serving gNB would treat this as a new request, and, having identified the I-RNTI as belonging to a neighbour, it would initiate a normal context request procedure. It would do this on a new UE-associated connection in Xn.

The anchor would now correlate with the existing context and identify this as a “second request” and initiate the required procedures. One issue we can see here is the case of race conditions, and the possibility that the anchor does not identify this as the second request, which would probably result in failure and eventual release.

Another related aspect is that normal inactive behaviour would be for I-RNTI to be used only once, so it may be helpful to identify immediately that the context is that of a UE that is in an SDT session, as an implementation could use a different search strategy. Additionally, this may also help to differentiate this from an error condition.

The context retrieval response should also indicate to the serving gNB the identity of the corresponding SDT session, as the serving gNB now needs to gracefully handle the user plane for the SDT bearers.
Proposal 2: Respond that it would be safer for the UE to indicate that the request is the second (i.e. indicates an ongoing SDT session).

Other aspects:
As indicated above, there seem to be a number of aspects in RAN3 domain that would need further consideration, and these can be reflected in the LS e.g.:

- RAN2 to confirm if the serving gNB would initiate context retrieval on a new UE-associated connection (i.e. that the serving gNB would not be able to match the two requests)

- RAN2 to confirm that the anchor would need to keep context and resources for the duration of all SDT sessions regardless of whether relocation is performed or not
- RAN2 to confirm that the handling of DL data seems to require coordination between gNB-DU and gNB-CU, i.e., buffered data should be sent to the UE in the DL before RRCResume 
- RAN2 to note that the proposal has some impact on flows and procedural behaviour (and signalling ) which would require further study in RAN3

Therefore, 
Proposal 3: Ask RAN2 to confirm open issues as per above (and others as needed from RAN3 discussion).

Proposal 4: Use the draft LS in [2] as the basis for the response.
3. Conclusions

This contribution has discussed the questions raised by RAN2 in [1], and the following is proposed :

Proposal 1: In general, the answer should be that RAN3 thinks the anchor will handle the verification and key derivation; however if RAN2 decides to go ahead with this option, there are a number of open issues in the RAN3 domain regarding Xn procedural impact and node behaviour.

Proposal 2: Respond that it would be safer for the UE to indicate that the request is the second (i.e. indicates an ongoing SDT session).

Proposal 3: Ask RAN2 to confirm open issues as per above (and others as needed from RAN3 discussion).

Proposal 4: Use the draft LS in [2] as the basis for the response.
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