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Introduction
In MR-DC with 5GC, for scenarios involving SN change (MN-initiated SN change, Inter-MN HO, MN to eNB/gNB change defined in TS 37.340 [1]), currently data forwarding for QoS flows or bearers hosted by the source SN are proposed by the MN to the target. 

However, we see some issues for this current design that the MN takes place of the source SN’s forwarding proposal instead. This contribution provides our reasoning and proposes to allow the MN to retrieve forwarding intention from the source SN for MR-DC with 5GC operations involving SN change.
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Discussion
In MR-DC with 5GC, there are couple of scenarios that the secondary node is changed by the MN. They are MN-initiated SN change, Inter-MN HO, MN to eNB/gNB change procedures defined in TS 37.340 [1]. 
Those procedures are started by the MN contacting the target (MN or SN). From the MN-initiated SN change procedure for example:
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Figure 10.5.2-1: SN change procedure - MN initiated in TS 37.340
Figure 10.5.2-1 shows an example signalling flow for the SN Change initiated by the MN:

1/2.
The MN initiates the SN change by requesting the target SN to allocate resources for the UE by means of the SN Addition procedure. The MN may include measurement results related to the target SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN. The target SN includes the indication of the full or delta RRC configuration.

NOTE 1:
The MN may send the SN Modification Request message (to the source SN) to request the current SCG configuration before step 1.
//////////////////////////////////////////////////////////////////irrelevant parts skipped/////////////////////////////////////////////////////////////////////

The MN initiates the SN change procedure by sending the XnAP SN Addition Request message to the potential target SN. When requesting to add, the MN also proposes data forwarding for PDU sessions resources to be setup (QoS flows and/or DRBs) in the target SN. 

Data forwarding for QoS flows or bearers hosted by the source SN (or S-SN) is also proposed together by MN. 

Observation 1: During MR-DC with 5GC scenarios that SN is changed by MN (MN-initiated SN change, Inter-MN HO, MN to eNB/gNB change defined in TS 37.340), currently data forwarding for QoS flows or bearers hosted by the source SN (S-SN) are proposed by the MN to the target.
However, in MR-DC with 5GC, we observed some problems when MN takes place of S-SN’s forwarding proposal instead: 

·  One of the principles in MR-DC with 5GC (apart from EN-DC) is that the hosting node decides data forwarding proposal. RAN3 already put this into practice tor the MN initiated SN release procedure – Unlike EN-DC, MN does not always provide forwarding address to the SN when it initiates SN release. In MR-DC with 5GC, MN can provide forwarding address via the class-2 Xn-U Address Indication message after the SN acknowledges the release request and provides its forwarding intention (for QoS flows or bearers hosted by the SN) back to the MN.
·  In MR-DC with 5GC, the SN decides flow to DRB mapping on its own and thus the SN does not always report its mapping info to the MN via XnAP unless such SN terminated bearer is using MCG resources. In other words, for any bearer completely served by S-SN (i.e. SN terminated bearer using SCG resources only), the MN is oblivious of the mapping. And such mapping info is crucial in proposing DRB-level forwarding in the current XnAP signaling design. This means that the MN may not be able to propose DRB-level forwarding to the target for any bearer completely served by S-SN.

Note: MN may query the current SCG configuration from the S-SN (i.e. CG-Config, see TS 38.331 [2] and TS 38.423 [3]) before contacting the target, where the mapping info can be contained in the scg-RB-config container. However, this inter-node RRC message is to be used for the target SN, so not required to be comprehended by the MN.
Observation 2: One of the principles in MR-DC with 5GC is that the hosting node decides data forwarding proposal. RAN3 already put this into practice in the MN-initiated SN release procedure.

Observation 3: The MN may not be able to propose DRB-level forwarding to the target for any bearer completely served by S-SN due to unknown flow-to-DRB mapping info.

Therefore, for MR-DC with 5GC operations involving SN change, we propose to allow the MN to retrieve data forwarding intention from the S-SN before contacting the target. 

Proposal 1: Allow MN to retrieve forwarding proposal from S-SN before contacting the target, for MR-DC with 5GC operations involving SN change.
Then, what is required is that MN requests forwarding intention for which SN provides via the MN-initiated SN modification procedure. In XnAP, forwarding proposal is realized by the Data Forwarding and Offloading Info from source NG-RAN node IE, see [3]. And currently, the MN queries the current SCG configuration from the S-SN before contacting the target. We can re-use this SCG Configuration Query IE in SN MOD REQ to also query the SN’s forwarding intention. Then, the SN can provide forwarding proposal via a new introduced IE in SN MOD REQ ACK message including that Data Forwarding and Offloading Info from source NG-RAN node IE.

Proposal 2: Enhance XnAP MN-initiated SN modification procedure so that MN can also query forwarding proposal from SN.
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Conclusion

In the present contribution we make the following observations:

Observation 1: During MR-DC with 5GC scenarios that SN is changed by MN (MN-initiated SN change, Inter-MN HO, MN to eNB/gNB change defined in TS 37.340), currently data forwarding for QoS flows or bearers hosted by the source SN (S-SN) are proposed by the MN to the target.
Observation 2: One of the principles in MR-DC with 5GC is that the hosting node decides data forwarding proposal. RAN3 already put this into practice in the MN-initiated SN release procedure.

Observation 3: The MN may not be able to propose DRB-level forwarding to the target for any bearer completely served by S-SN due to unknown flow-to-DRB mapping info.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: Allow MN to retrieve forwarding proposal from S-SN before contacting the target, for MR-DC with 5GC operations involving SN change.

Proposal 2: Enhance XnAP MN-initiated SN modification procedure so that MN can also query forwarding proposal from SN.

The corresponding CRs for XnAP (TS 38.423 [3]) and stage-2 alignment (for TS 37.340 [1]) are provided in [4] and [5], respectively.
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