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1
Introduction

In RAN2 #100 meeting, the delta configuration upon bearer type change between MCG (split) DRB and SCG (split) DRB and SN change was discussed, and the following agreements were achieved.

Agreements

1
To support delta configuration for bearer type change between MCG (split) DRB and SCG (split) DRB and SN change, the ‘SCGConfigInfo’ and ‘SCGConfig’ INMs should include both radioBearerConfig containers and nr-secondaryCellGroupConfig container. 

=>
Handover case also needs to be checked and aligned with the previous agreement.

Based on these agreements, RAN2 has introduced mcg-RB-Config, scg-RB-Config and sourceConfigSCG in the CG-ConfigInfo message. In RAN2 #106 meeting, RAN2 discussed [1] about the SN release procedure and decided to let the topic be decided by RAN3.
In this contribution, we would like to discuss the support of delta configuration from RAN3 perspective.

2
Discussion 
In RAN3, to support delta configuration for SN change case, the SCG Configuration Query IE is introduced in the SGNB MODIFICATION REQUEST message to ask for current SCG configuration of the UE. However, for SN release scenarios, it seems not an ideal solution. In the SN release scenario, the bearers established in the SN have to be reconfigured as MN terminated bearer. According to RAN2’s previous agreements, the delta configuration should be supported for such case.
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.
If the 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 confirms 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 the SN terminated bearers, thus the MN cannot initiate 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, however it cannot be guaranteed that the PDCP configuration wasn't changed again since the MN last requested for the SN configuration. 

It is SN implementation whether and when to initiate the SN release, therefore, it is not realistic 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 initiate the SgNB modification procedure to query current SCG configuration upon reception of SgNB Release Required message.

Observation 1: When the SN initiates the SN release procedure, there is no existing way for the MN to know the current PDCP configuration used by the 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 2: Upon SN initiated SN release, the only way to move SN terminated bearers to another SN or to the MN is triggering DRB release and addition procedures, which may lead to data loss.
MN initiated SN release

During the MN initiated SN release procedure, the MN needs to initiate the SN modification procedure firstly to get the current SCG configuration and then triggers the SN release procedure to support delta configuration. The signalling flow is illustrated as following.
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Figure 3: MeNB initiated SgNB release procedure to support delta configuration

It is feasible to combine the SN modification procedure and the SN release procedure, however the latency will be increased.

Observation 3: For the MN initiated SN release case, MN is able to perform delta configuration of the SN terminated bearer, however, the latency is increased.
To speed up the SN release procedure and improve the network performance, we think it is beneficial to allow the SN to provide the current SCG configuration of the UE. Therefore, we need to introduce the SN to MN container in the SN release request acknowledge message.

Proposal 1: Introduce the SN to MN container in the SN RELEASE REQUEST ACKNOWLEDGE message.
SN initiated SN release

For the SN initiated SN release, if the MN is able to predict the time that SN initiates the SN release procedure, then it can initiate the SN modification procedure to query the current SCG configuration. However it is not that realistic, i.e., difficult to perform delta configuration according to the existing design.

We would prefer to introduce the SN to MN container to the SN release required message. By this, the MN is able to acquire the current SCG configuration and if necessary, the MN is able to generate delta configuration for the UE.

Proposal 2: Introduce the SN to MN container in the SN RELEASE REQUIRED message.
3
Conclusion

In this contribution, the support of delta configuration was discussed, and the following observation and proposal were provided.
Observation 1: When the SN initiates the SN release procedure, there is no existing way for the MN to know the current PDCP configuration used by the SN terminated bearers.

Observation 2: Upon SN initiated SN release, the only way to move SN terminated bearers to another SN or to the MN is triggering DRB release and addition procedures, which may lead to data loss.
Observation 3: For the MN initiated SN release case, MN is able to perform delta configuration of the SN terminated bearer, however, the latency is increased.
Proposal 1: Introduce the SN to MN container in the SN RELEASE REQUEST ACKNOWLEDGE message.
Proposal 2: Introduce the SN to MN container in the SN RELEASE REQUIRED message.
The corresponding CR to TS 36.423 is in [1].

The corresponding CR to TS 38.423 is in [2].
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