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1   Introduction

In RAN2 #106, RAN2 discussed [1] about the SN release procedure and decided to let the topic discussed in RAN3, but RAN3 didn't discuss it, possibly because a document was submitted in RAN2.

In this document, we discuss RAN2 aspects (risk of data loss for SN terminated bearers) and propose to send a LS to RAN3 to confirm RAN2's understanding and ask whether RAN3 can provide a solution to avoid the problems.
2   Discussion 
In MR-DC, the SN release procedure can be initiated by both MN and SN. As the SN configures its own measurements and receives measurement reports from the UE, the SN may initiate SN release when the PSCell quality is getting low and there isn't any good candidate NR cell which could be used as the new PSCell. In initial deployments, NR coverage may be limited to hotspot areas and such a situation may be rather common.

Observation 1: If NR coverage of each SN is limited, it may be rather common that the SN initiates SN release when the UE is leaving the SN coverage area.

If SN terminated bearers were previously configured, during the SN release procedure, the MN needs to take care of the SN terminated bearer established. In details, the MN may change the SN terminated bearer to a MN terminated bearer, or MN may determine to keep it as SN terminated bearer in another SN, the signalling flow can be as following:
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Figure 1: MN confirms SN required release
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Figure 2: MN initiated new SN addition upon reception of SN release required message

In Figure 1, the MN just confirm the SN release upon reception of the SgNB Release Required message. In Figure 2, the MN initiates a new SN addition procedure. In current procedures, the SgNB Release Required doesn't include the SN configuration, e.g. PDCP for SN terminated bearers and the MN cannot initiation the SgNB modification procedure in response to SN initiated SN release. The MN can only have obtained such configuration earlier using the SgNB modification procedure, but there is no guaranty that the PDCP configuration wasn't changed again since the MN last requested the SN configuration. 
It is SN implementation whether and when to initiate the SN release, therefore, it is not possible for the MN to predict the SN handling to trigger the SgNB modification procedure to query current SCG configuration. In addition, it is not supported by the MN to initiated SgNB modification procedure to query current SCG configuration upon reception of SgNB Release Required message.
Observation 2: When the SN initiates SN release, there is no way for the MN to know the current PDCP configuration used by SN terminated bearers.

In this case, the MN can only provide full configuration for the SN terminated bearers, i.e. release and addition configuration, which may lead to data loss of the related bearers.

Observation 3: Upon SN initiated SN release, the only way to move SN terminated bearers to another SN or to the MN is DRB release and addition, which may lead to data loss.
Proposal 1: Inform RAN3 of RAN2's understanding that there is currently no way for the MN to know the SN configuration when processing an SN initiated SN release and that this can result in data loss for SN terminated bearers.

Proposal 2: Ask whether RAN3 can make it possible for the MN to receive the scg-RB-Config from CG-Config before processing the SN message (e.g. include CG-Config or allow an additional SgNB modification procedure).

With respect to the MN initiated SN release procedure, in the latest TS 36.423, there is no SgNB to MeNB Container IE introduced in the SGNB RELEASE REQUEST ACKNOWLEDGE message. It means, for now the SN is not able to provide the current SCG configuration during the MN initiated SN release procedure to MN. Based on this assumption, if the MN want to support delta configuration for the SN terminated bearers, it needs to first initiate a SgNB modification procedure to get the current SCG configuration and the signalling flow can be as following.
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Figure 1: MeNB initiated SgNB release procedure
As illustrated in Figure 1, it is feasible to support the delta configuration in MN for the bearer type change from SN terminated bearer to MN terminated bearer during the SgNB release procedure, however, the latency will be increased because of  the MeNB initiated SgNB modification procedure.
Observation 4: For MN initiated SN change, the MN is able to perform delta configuration of the SN terminated bearers and avoid release and add, however, the inter-node signalling and latency are increased as the MN needs to first initiate a SgNB modification procedure to obtain the current SCG configuration.

If RAN3 decides, for SN initiated SN release, to support providing the scg-RB-Config in the first SN message, doing the same for MN initiated SN release would be beneficial to improve the network performance, i.e., reduce the latency.
Proposal 3: Inform RAN3 that allowing the SN to provide the scg-RB-Config in response to MN-initiated SN release would be beneficial to reduce latency for MN-initiated SN change.
We provide a corresponding draft LS to RAN3 [2] and draft CRs for TS 37.340 [1], TS 38.331 [2] for the solution where the CG-Config message would be included in the first SN message when SN release is initiated by the SN or the MN.
3   Conclusion

We discussed handling of SN terminated bearers when the SN initiates SN release, resulting in SN release or SN change.
Proposal 1: Inform RAN3 of RAN2's understanding that there is currently no way for the MN to know the SN configuration when processing an SN initiated SN release and that this can result in data loss for SN terminated bearers.

Proposal 2: Ask whether RAN3 can make it possible for the MN to receive the scg-RB-Config from CG-Config before processing the SN message (e.g. include CG-Config or allow an additional SgNB modification procedure).

Proposal 3: Inform RAN3 that allowing the SN to provide the scg-RB-Config in response to MN-initiated SN release would be beneficial to reduce latency for MN-initiated SN change.
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