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Introduction
[bookmark: _Ref178064866]In RAN1#88b, the following agreements were made regarding feCoMP:
Agreements:
· NC-JT is supported using single DCI  
· increasing number of bits for resource allocation and PQI to an existing DCI needs to be justified in terms of DCI coverage and performance
· FFS on multiple DCIs 
Agreements:
· NC-JT is supported at least for TM10 
· FFS on applicability of subset of enhancements on TM9
· UE can be indicated whether to assume that DM-RS antenna ports associated across different CWs received at UE are QCL-ed with each other wrt to all QCL parameters
· NC-JT is supported by the following DCI signalling per each CW
· QCL
· FFS: Add PQI bits or Re-interpret existing PQI bits
· FFS:PDSCH RE mapping
· FFS: Resource allocation
In this contribution, we discuss NC-JT enhancement to PDSCH RE mapping and resource allocation.
Discussion
It has been agreed that NC-JT is supported using single DCI indication. In our view, it would be preferable if DCI indicating NC-JT can use the same format as DCI indicating single-TRP transmission in order to reduce the number of blind decoding attempts a UE would have to make. To enable this, only a very limited number of bits should be allowed to be added to DCI to support NC-JT indication, and it would be preferable if no additional bits were to be added at all. In our contribution on QCL [1], we propose that the 2-bit PQI field in DCI can be maintained and that the IE PDSCH-RE-MappingQCL-Config-r11 can be enhanced to specify QCL and PDSCH-to-RE mapping parameters per CW. Thus, with this approach, enhancements are made to indicate separate PDSCH-to-RE mapping per CW/TRP without increasing the DCI payload.
[bookmark: _Toc481768761]No additional DCI bits are required for PDSCH-to-RE mapping enhancements to support NC-JT
The other remaining issue is what resource allocation schemes should be supported for NC-JT. In the feCoMP SI TR [2], the following resource allocation schemes are listed:
· Resource allocations on different TPs:
	Scheme 1: The resource allocations from different TPs for a UE are fully overlapped
	Scheme 2: The resource allocations from different TPs for a UE are partially overlapped
	Scheme 3: The resource allocations from different TPs for a UE are not overlapped
NC-JT primarily gives a benefit over single-TRP transmission only under special conditions such as when the network is lightly loaded and the UE is rank constrained by for instance being LOS to the serving cell. Under such conditions, it is not clear that frequency-selective scheduling between the multiple TRPs will provide any benefit. If the cell is empty, why not transmit on all available resources? Thus, it seems most straightforward to support only fully overlapping resource allocations for the multiple TRPs, especially considering the specification impact. One further aspect to consider is the use of advanced receivers at the UE. If partially overlapping resource allocation is supported, this could make advanced receiver implementation much more complex and reduce the gains of advanced receiver over linear receiver. Losing the performance of advanced receivers could substantially further reduce the usefulness of NC-JT as a feature.
Since NC-JT is supported with single DCI, a per-CW resource allocation field would have to be added in DCI to supporting partially overlapping or non-overlapping resource allocations. This is obviously not feasible, since the RA field is by far the largest DCI field, accounting for around half of the payload bits. If such resource allocations are to be supported, it would have to be with multiple DCI indication. While supporting NC-JT with multiple DCI and separate PDSCH scheduling makes sense for NR, as one CW is used for up to 4 layers in an NR-PDSCH, LTE should leverage the use of 2 CWs and only support single DCI/PDSCH operation, especially taking into account the limited TU allocation for the feCoMP WI. Furthermore, it is not clear to us that supporting non-overlapping resource allocation qualifies as NC-JT and is in the scope of the WI. Non-overlapping resource allocation results in a more dual connectivity like scheme and thus, support of it could be discussed in a DC context. 
Based on the above discussion, we propose:
[bookmark: _Toc481742732][bookmark: _Toc481759558][bookmark: _Toc481768762]Only fully overlapping resource allocation for the different TRPs is supported

Conclusions
In this contribution we have discussed resource allocation and PDSCH-to-RE mapping enhancements for NC-JT. The following observations have been made:
Observation 1	No additional DCI bits are required for PDSCH-to-RE mapping enhancements to support NC-JT

Based on the discussion, we propose the following:
Proposal 1	Only fully overlapping resource allocation for the different TRPs is supported
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