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Introduction
In RAN#78 meeting the support for two numerologies in a single cell-group has been approved: 
· RAN1 shall continue to focus on stabilizing basic and essential functionality for the scope of the December drop that was defined at RAN#78 in [1], with two additions:
· Scope for URLLC work for Rel-15 in H1 2018 endorsed in [2]. 
· Finalization of the work to enable up to two mixed numerologies across CCs within the same PUCCH group in RAN1 (targeting Dec. Release)

Furthermore, in RAN1#89 support of cross-carrier scheduling with different numerologies has been agreed:
Agreements: 
• Support cross-carrier scheduling for aggregated carriers with the same and different numerology. 
– FFS: the timing relationship between DCI and the corresponding PDSCH/PUSCH 
– FFS: impact on the maximum number of HARQ processes 
– FFS: potential restrictions (e.g., on combination of different numerology) 

However, despite all above agreements, RAN1 specification does not yet support cross-carrier scheduling with different numerologies. In this contribution, we analyze the completion status of cross-carrier scheduling with different numerologies and propose to postpone its completion to R16 rather than proceed with the design as maintenance of R15. 
Motivation and missing aspects of cross-carrier scheduling with different numerology
Main RAN1 motivation for support of cross-carrier scheduling with different numerologies was increased scheduling reliability in FR2. Indeed, DL control e.g. on 3.5GHz carrier would be more reliable than control in mm-Wave spectrum that is heavily dependent on quality of selected analogue beam. Thus, the likelihood that the control is received correctly is increased when scheduling the mm-Wave carrier PDSCH. Although, in the case of poor beam selection the mm-Wave PDSCH suffer from poor performance even if DL control is received reliably. 
Observation-1: The main use-case of cross-carrier scheduling with different numerologies is scheduling from low SCS to high SCS.   
However, there are many missing pieces in RAN1 specification preventing the meaningful support of this main use-case in R15:
· There is no support of multi-TB-multi-slot scheduling in R15 as well as no support for multiple DL unicast DCIs in a single monitoring occasion. As a consequence, peak data throughput cannot be achieved with low-to-high cross-carrier scheduling with different numerologies. 
· No RAN1 consensus on definition of blind decode (BD) and control channel element (CCE) limits for cross-carrier scheduling with different numerologies. The BD and CCE limits have been discussed in RAN1 during the last two meetings. Two solutions have been identified, however consensus could not be reached. Further lengthy discussion to down-select the solution would be needed in RAN1.   
· Discussion on time causality between PDCCH scheduling from low SCS PDCCH scheduling PDSCH in high SCS have not yet even started. Lengthy discussion would be required to agree in RAN1 on minimum PDCCH to PDSCH timing specially for this use-case.  
· QCL handling for this case is problematic. QCL is a property of CORESET and PDSCH may inherit (in some cases) QCL from the CORESET. However, if CORESET is configured with single analogue beam (or lesser number of beams) in FR1, mechanism for determining QCL for PDSCH in FR2 is missing. Discussion on this aspect have not yet even started in RAN1.  
Considering the above amount of work required in RAN1 to complete cross-carrier scheduling with different numerologies for its main use-case, we have the following proposal:
Proposal-1: In order to achieve stabile R15 and focus the allocated R15 maintenance time to fixing the identified issues and errors on critical functionality, postpone the completion of cross-carrier scheduling with different numerologies to CA WID in R16.
Conclusions
In this contribution we have discussion the open issues of cross-carrier scheduling with different numerologies within the single cell-group and we had the following proposal:
Proposal-1: In order to achieve stabile R15 and focus the allocated R15 maintenance time to fixing the identified issues and errors on critical functionality, postpone the completion of cross-carrier scheduling with different numerologies to CA WID in R16.
It is worth noting that if the proposal is agreed, there is no need to remove any already introduced specification text that may already take the needs of cross-carrier scheduling with different numerologies into account. Simply defining that the respective UE capability cannot be signalled suffices.
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