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1 Introduction

In 3GPP TSG-RAN WG2 NR Ad Hoc, the following agreements have been made:

Agreements:

1: For initial configuration of LTE/NR tight interworking, the measurement configuration used by the UE should be configured by the master node.

2: For the LTE/NR tight interworking, the intra-secondary node mobility (including PSCell change and SCell release/addition) should be managed by the secondary node itself. At least in some cases, the master node needs to be informed of intra-secondary node mobility.

3: For the LTE/NR tight interworking, the measurement configuration used by the UE the intra-secondary node mobility should be managed by the secondary node. At least in some cases, coordination with the master is required.

4: Take the triggering of CP procedure listed below as baseline for the LTE/NR tight interworking:

- Secondary Node Addition procedure: Triggered by master node.

- Secondary Node Release procedure: Triggered by both master node and secondary node.
FFS Whether the secondary node or master node triggers change of secondary node

- Intra-secondary node mobility: Triggered by secondary node.

- Addition/Release of SCell within secondary node: Triggered by secondary node.

In 3GPP TSG-RAN WG2#97bis, the following relevant agreements have been made:

Agreements:

1: Secondary Node Addition is used when there is no SN configured and is only initiated by the MN.

2: The recipient node of SN Release cannot reject the request.
3: Intra-SN mobility can trigger a SN modification request by the SN to MN.

FFS which scenarios require MN involvement and which don't.
4: For LTE-NR DC, MN handover can happen without SN node change.

In this contribution, we will be focusing on how we can avoid a potential race condition in case of an SgNB release procedure. 

2 Discussion

Based on the current state of agreements, the Secondary Node Release procedure in case of EN-DC may be initiated either by the MeNB or by the SgNB and is used to initiate the release of the UE context at the SgNB. It was also agreed that the recipient node of this request cannot reject it.
The proposed SgNB release procedures follow the same principles as in the corresponding LTE SeNB release procedures. However, given the basic design principle for DC which foresees a relative autonomy for the secondary node, which is supposed to be broadened for inter-RAT DC, we need to consider potential scenarios for race conditions because some changes in the other EN-DC procedures are foreseen with respect to LTE DC, such as in the SgNB change procedure. 
If we assume that the SgNB cannot reject the release request in case of MeNB-initiated SgNB release, in some cases, ongoing SgNB change procedure can be interrupted e.g., a measurement report triggering SN change is received just before SgNB is received SgNB Release Request message. Thus, if the SgNB release decision is purely based on the secondary link mobility e.g., signal strength/quality measurements, then it should be possible that SgNB can reject the request for the sake of the completion of successful SgNB change procedure.

Observation 1 There may be a potential race condition if MeNB-initiated SgNB release and SgNB-initiated SgNB change are performed simultaneously.
To avoid this race condition or similar ones, SgNB should be able to reject the release request with certain causes e.g., mobility. 

Proposal 1 SgNB should be able to reject SgNB Release Request (with certain cause values) of MeNB to avoid potential race conditions. For this reason, the MeNB-initiated SgNB release procedure should foresee the possiblitly of a negative response.
It should be noted that in case of LTE DC, SeNB Release Request includes an optional cause IE [1], yet this IE should be rather mandatory to allow the SgNB evaluating the situation.
In addition, to help MeNB to understand the root cause of the reject decision and take necessary actions for a future decision, RAN3 should be inquired to discuss the inclusion of a cause of reject in the SgNB Release Reject message. It requires further study to identify what those causes can be.

Proposal 2 Discuss the presence fo the Cause IE in the SeNB Release Request and the negative response messages..
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Figure 1: Proposed SgNB Release procedure with SgNB Release Confirm option (MeNB-initiated release procedure)
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Figure 2: Proposed SgNB Release procedure with SgNB Release Reject option (MeNB-initiated release procedure)

3 Conclusion

Based on the discussion in section 2, we have the following observation and proposals:
Observation 2 There may be a potential race condition if MeNB-initiated SgNB release and SgNB-initiated SgNB change are performed simultaneously.
Proposal 1
SgNB should be able to reject SgNB Release Request (with certain cause values) of MeNB to avoid potential race conditions. For this reason, the MeNB-initiated SgNB release procedure should foresee the possiblitly of a negative response.
Proposal 2
Discuss the presence fo the Cause IE in the SeNB Release Request and the negative response messages..
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