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1.  Introduction
[bookmark: _Hlk510791267]The discussion on UE-level MeNB/SgNB resource coordination during the RAN3#101 meeting resulted in a way forward document (WF, R3-185230) that lists four remaining open issues. This paper provides Ericsson’s view on the issues. The accompanying CR to TS 36.423 is given in R3-186073.
2.  Discussion
The four issues from the WF are discussed below.

Issue 1: PSCell during SGNB ADDITION
The scenario is EN-DC setup, where multiple NR carriers are deployed at the SgNB side. The UE provides to the MeNB a list of measurements of candidate NR cells, after which the MeNB sends the SGNB ADDITION REQUEST to the SgNB, containing the MeNB Resource Coordination Information IE resource bitmap. While assembling the bitmap, the MN does not know which candidate cell will the SgNB select as the PSCell for the UE. In other words, the MeNB assembles the coordination info IE assuming which PSCell the SgNB will select for the UE, where it is reasonable to assume that the assumed PSCell is the best-ranked cell in the measurement report received from the UE. 
The SgNB may find the MeNB’s PSCell assumption and the corresponding bitmap agreeable or not agreeable. Since avoidance of performance loss is of high importance, it seems meaningful to provide a recommendation from the MeNB to the SgNB on how the SgNB should act if the content of MeNB Resource Coordination Information IE is not agreeable, in order to accelerate the coordination and avoid invoking procedure failure.
In that respect, the semantics of the MeNB’s recommendation to the SgNB can be as follows (MeNB Resource Coordination Information IE is referred to as ‘the offer’):
· ’if the offer is not agreeable, do not activate the resource coordination until an agreement is reached’. (Note that this is not a failure case, it is simply a disagreement in progress). 
· ‘if the offer is not agreeable, go ahead using the suggested resources until the resource conflict is resolved’. In other words, the SgNB will temporarily use the conflicting resources, until new, non-conflicting resources are assigned. The intuition behind this approach is that the signal quality may be good enough even if the bad band combination is assigned to the UE. The potential benefit of this approach is the establishment of EN-DC as soon as possible.
The above can be achieved by specifying an optional MeNB Coordination Assistance Information IE field. In addition, it would be necessary to include the new SgNB Coordination Assistance Information IE, in order for the SgNB to be able to indicate to the MeNB which option from the MeNB Coordination Assistance Information IE field it has opted for.  The semantics of the SgNB Resource Coordination Information IE may be as follows:
· ‘Temporary agreeable’ – the resource allocation proposed by the MeNB is not agreeable but can be temporarily accepted by the SgNB. The resources are activated temporarily.
· ‘Not agreeable’ –  the resource allocation proposed by the MeNB is not even temporarily agreeable by the SgNB, resource renegotiation continues. The resources are not activated.
The benefit of the above approach is that the coordination is accelerated, where any kind of waiting is reducing performance. In the current specification, the NR carrier (and thus the EN-DC) would not be activated until an agreement is reached. 
Proposal 1: Introduce Coordination Assistance Information in MeNB/SgNB resource coordination.

Issue 2: Change of carrier at SN
The scenario in question is the one where the SgNB changes the NR carrier for the UE in EN-DC. The solution alternatives listed in the WF are based on revoking the agreement by either sending an ‘all-zeros’/’all-ones’ bitmap or by an explicit indication. In that respect, the change of NR carrier can be indicated via SgNB Coordination Assistance Information IE by including it inside the SGNB MODIFICATION REQUIRED message. For this purpose, it would be required to define an additional code point in the SgNB Coordination Assistance Information IE, e.g. ‘Revoke Coordination’. In addition, the MeNB should also be able to revoke the UE-level coordination when the coordination is no longer necessary, due to the e.g. change of E-UTRA carrier for the UE.
Proposal 2: Introduce a ‘Revoke’ code point into the newly proposed MeNB Coordination Assistance Information IE and SgNB Coordination Assistance Information IE.

Issue 3: The interpretation of SgNB Resource Coordination Information IE
The intention with the design of SgNB Resource Coordination Information IE (TS 36.423, clause 9.2.117) was to indicate the intended resource allocation of the SgNB, with respect to the LTE resource grid (i.e. indicated in the ‘LTE language’). However, the Issue 3 from the WF is questioning the initial interpretation by proposing that the resource allocation in the SgNB Resource Coordination Information IE is expressed with respect to the NR resource grid (i.e. indicated in the ‘NR language’) in the frequency domain, while the time-dimension would still be with respect to the LTE time domain.
It seems more meaningful to keep the current interpretation (‘LTE language’ in both time- and frequency-domain), for several reasons:
· The NR side should adapt to the LTE side as much as possible, in order to reduce the impact on legacy LTE (which was the guiding principle of the cell-level LTE-NR resource coordination, as well);
· Due to the difference in granularity between the LTE and the NR resource grid, there will almost certainly exist some kind of ‘quantization loss’ in representation of resources either way, but this loss would not be reduced by switching to the NR language;
· Due to the finer granularity of NR, it is easier to ‘translate’ from the NR to the LTE resource grid, than vice versa.
Proposal 3: Keep the LTE resource grid as the reference for UE-level MeNB/SgNB resource coordination.
Furthermore, in order for the SgNB to provide an unambiguous resource indication to the MeNB, it is necessary to include an absolute frequency reference in the SgNB Resource Coordination Information IE. A straightforward way to achieve this is to indicate the ECGI of the cell under the MeNB with which the UE-level resource coordination takes place, which would, together with the bitmap, provide the MeNB with a full-fledged description of coordinated resources.
Proposal 4: Include the ECGI in SgNB Resource Coordination Information IE.
Another (albeit minor) confusion in the definitions of the MeNB Resource Coordination Information and SgNB Resource Coordination Information IEs in TS 36.423, clauses 9.2.116 and 9.2.117, is whether the sender of the coordination message indicates the resources it wishes to use by a ‘0’ or by a ‘1’. It is therefore necessary to clarify further the two definitions by adding the underlined text to the semantic description:
Each position in the bitmap represents a PRB pair in a subframe; value "0" indicates "PCell resource not intended to be used for transmission by the sending node", value "1" indicates "PCell resource intended to be used for transmission by the sending node".
Proposal 5: Clarify in the TS 36.423, clauses 9.2.116 and 9.2.117 that the values ‘0’ and ‘1’ in the resource bitmaps represent the PCell resources not intended and intended for the use by the sending node, respectively. The sending node may be the MeNB or the SgNB.

Issue 4: Resource Coordination Transfer IE over F1
The Issue 4 consists of two sub-issues:
A. How to provide the PCell information to the gNB-DU via UE-associated signalling;
B. Whether or not to introduce an error cause value for UE-level MeNB/SgNB resource coordination ‘LTE/NR Radio Resource Coordination Information Not Available’.

With respect to the sub-issue A, it seems plausible to optionally provide the PCell information to the gNB-DU as described in R3-185231.
On the other hand, it is unnecessary to define a cause value ‘LTE/NR Radio Resource Coordination Information Not Available’ due to the fact that the coordination information will always be provided by the MeNB when necessary. The MeNB has a full knowledge of SgNB resources and knows whether there is a risk of 1TX problem/harmonic interference occurring at the UE. If there is a risk of 1TX/ harmonic interference occurring, the MeNB will send the coordination info to the gNB-CU, which will forward it to the gNB-DU inside the UE CONTEXT SETUP REQUEST.
This scenario has similarities with the one from Issue 1, where the MeNB assumes the PScell and sends the coordination information in the case when there exists a risk of 1TX problem/harmonic interference occurring. In that respect, sending the MeNB coordination information already inside the UE CONTEXT SETUP REQUEST F1 message speeds up the coordination, compared to the reactive approach, where the coordination information is exchanged only after the 1TX/ harmonic interference has been detected.
Proposal 6: Include the Resource Coordination Transfer as an optional IE inside the UE CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST and UE CONTEXT MODIFICATION CONFIRM F1 messages.
Finally, the following proposal is made:
Proposal 7: RAN3 is respectfully asked to aggree to the proposals in this paper, reflected in the CR to TS 36.423, the R3-186073.
3. Conclusion
This paper discusses the four key issues from the WF R3-185230 on MeNB/SgNB UE-level resource coordination. Based on the discussion, the following is proposed:
Proposal 1: Introduce Coordination Assistance Information in MeNB/SgNB resource coordination.
Proposal 2: Introduce a ‘Revoke’ code point into the newly proposed MeNB Coordination Assistance Information IE and the SgNB Coordination Assistance Information IE.
Proposal 3: Keep the LTE resource grid as the reference for UE-level MeNB/SgNB resource coordination.
Proposal 4: Include the ECGI in SgNB Resource Coordination Information IE.
Proposal 5: Clarify in the TS 36.423, clauses 9.2.116 and 9.2.117 that the values ‘0’ and ‘1’ in the resource bitmaps represent the PCell resources not intended and intended for the use by the sending node, respectively. The sending node may be the MeNB or the SgNB.
Proposal 6: Include the Resource Coordination Transfer as an optional IE inside the UE CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST and UE CONTEXT MODIFICATION CONFIRM F1 messages.
Proposal 7: RAN3 is respectfully asked to aggree to the proposals in this paper, reflected in the CR to TS 36.423, the R3-186073.
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