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1
Introduction
When MeNB/SgNB resource coordination was introduced at RAN3#98, it was mainly considered for the use case of single target NR carrier. Also, error cases were not covered. We therefore discuss in this paper the need for some correction and enhancements.
2
Discussion
2.1 Support of additional use cases

We believe that the following two use cases are realistic in Rel-15 deployments:

· Use case 1: There are two NR target carriers in the same area, both possibly measured by the EN-DC capable LTE UE when the eNB triggers SgNB Addition.
· Use case 2: UE mobility while in EN-DC, leading to change of NR carrier.

For use case 1, the eNB may or may not be aware that the UE can be served by both carriers, and can therefore not determine the target carrier chosen by the SgNB which may need to base its decision not only on radio conditions. The resource coordination information sent by the eNB will be based on a given NR carrier.
In use case 2, the UE may become served by an NR carrier by which resource coordination is no longer needed.

The following signalling enhancements seem required to cover these scenarios:

1) The MeNB indicates the assumed target NR cell together with resource coordination bitmap.

2) Introduction of a ‘revoke’ function.

The first enhancement seems straight-forward, by adding NR CGI in the MeNB Resource Coordination Information IE. 

Proposal 1: Add NR CGI in the MeNB Resource Coordination Information IE

The second enhancement could be realized in several ways, e.g. by bitmaps containing all-0 or all-1. However either of these could come in conflict with the semantics description of the bitmap, and we therefore propose to include an explicit revoke functionality based on a CHOICE structure.
Proposal 2: Enable ‘revoke’ function by CHOICE structure in MeNB Resource Coordination Information IE and SgNB Resource Coordination Information IE.

2.2 Resource information sent by SgNB
As a starting point, two main options for resource information signalling were discussed when this functionality was introduced, i.e. peer-to-peer signalling (each node indicates its own intention), and master-slave operation where one node, e.g. the MeNB, is in charge of final decision. Neither was deemed fully satisfactory. Current status is that the MeNB (cf. X2AP, clause 9.2.116) expresses its own resources and intention: 
· "The MeNB Resource Coordination Information IE is LTE resource allocation at MeNB […]"

· "value “0” indicates "resource not intended to be used for transmission", value “1” indicates "resource intended to be used for transmission"”

The description in the information sent from SgNB side (clause 9.2.117) is as follows:

· " The SgNB Resource Coordination Information IE is LTE resource allocation at MeNB […]"

· "value “0” indicates "resource not intended to be used for transmission", value “1” indicates "resource intended to be used for transmission"”

Together with the bitmaps, the MeNB sends the PCell ECGI, while the SgNB sends the PSCell NR CGI. 

Two main interpretations can be derived:

· 1) From the cited text, it can be understood that the bitmap sent from the SgNB expresses LTE resources that either the MeNB could use for its own transmissions, or that the MeNB cannot use. However, in that case the SgNB should also have provided some information referring to the E-UTRA carrier, including the Transmission Bandwidth required to encode and decode the bitmap, or a E-UTRA cell reference (ECGI).
· 2) The other interpretation is that the SgNB actually expresses its own intention, and that the bitmap actually should refer to NR resources. The benefit of this interpretation is that the MeNB can adapt the LTE resources based on the transmission band portion within the potentially large NR carrier that is used by the SgNB. An initial assumption in Reno was that the eNB could assume that the SgNB always performed the optimal choice in terms of 1Tx operation and avoidance of harmonics, however other constraints not visible from the eNB side may exist in the SgNB, e.g. due to NR cells deployed on overlapping spectrum as indicated in LS from RAN2 received at this meeting [1]. However, as earlier discussed, such approach raises the question of time synchronisation which was resolved by using MeNB timing as reference: "The first position of the UL[/DL] Coordination Information corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = 0." Similar issue doesn’t exist in frequency domain, and it would be possible to extend the bitmap to cover e.g. 275 RBs which is the theoretical maximum enabled by the Rel-15 4K FFT baseband processing.
As can be seen, both interpretations require ASN.1 impacting changes. Some advantage is seen for interpretation 2 which provides full resource picture at both sides.
Proposal 3: RAN3 to discuss and decide between the two main interpretations described.
The X2AP CR submitted to this meeting in [2] is based on interpretation 2.
2.3 Coordination failure

The proposed resource coordination information may be unacceptable by the peer node, if e.g. some required time domain resource becomes unavailable. All the relevant EN-DC procedures contain failure or reject messages that can be used in this case. A suitable failure cause might be:
	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.

In the current version of this specification applicable for Dual Connectivity only.


Because this cause is currently applicable only for DC, we propose to extend the applicability to EN-DC.

Proposal 4: Extend applicability of "No Radio Resources Available" to include EN-DC.

3
Conclusion
We have made the following proposals:
Proposal 1: Add NR CGI in the MeNB Resource Coordination Information IE

Proposal 2: Enable ‘revoke’ function by CHOICE structure in MeNB Resource Coordination Information IE and SgNB Resource Coordination Information IE.

Proposal 3: RAN3 to discuss and decide between the two main interpretations described.
Proposal 4: Extend applicability of "No Radio Resources Available" to include EN-DC.

A corresponding X2AP CR is submitted to this meeting in [2].
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