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1	Introduction
In RAN #75, non-coherent joint transmission (NCJT) is approved in WID of feCoMP [2].
In the scope of NCJT, the following are included
Specify enhancements to support non-coherent joint transmission (JT) schemes [RAN1]
Support of a new QCL assumption for DM-RS antenna ports
Support of control signalling enhancements to assist QCL,PDSCH REs mapping and resource allocation
Support possible CSI feedback enhancement
In RAN1 #88bis, it was agreed:
· 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 
· 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 RAN1 #89, a new QCL type is agreed to be defined with two sets of PDSCH-RE-MappingQCL parameters, one for each TP, and the CW to set of parameters in the PDSCH-RE-MappingQCL is agreed.  
Introduce new QCL type with new QCL assumption for DM-RS antenna port groups
New QCL type is configured by RRC
New QCL type has the same QCL assumption as QCL type B except for DM-RS antenna ports
Regardless of the initial PDSCH transmission or retransmission 
UE should assume that all DM-RS antenna ports associated with each CW are co-located wrt to all parameters
UE should not assume that DM-RS antenna ports associated with different CWs are co-located wrt to all parameters, unless indicated 
UE is informed regarding QCL assumptions between DM-RS antenna ports and CSI-RS resource
Note: Dynamic switching between NC-JT and single point transmission is supported
New QCL type configuration
The existing PDSCH-RE-MappingQCL is extended by allowing configuration of the 2nd set of following parameters
CRS port number
CRS shift
MBSFN configuration 
ID of ZP CSI-RS ID
ID NZP CSI-RS for QCL 
UE should assume the same PDSCH start for the 1st and 2nd sets
The number of bits for PDSCH-RE-MappingQCL indication in DCI format 2D is 2 bits (same as in Rel-14)
FFS support of more than 2 bits
Support QCL assumption for DM-RS antenna ports as follow:
Two CWs
1st CW: DM-RS antenna port (s) associated with 1st CW are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 1st set of parameters in PDSCH-RE-Mapping QCL
2nd CW: DM-RS antenna port(s) associated with 2nd CW are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 2nd set of parameters in PDSCH-RE-Mapping QCL
One CW
All DM-RS antenna ports are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 1st set of parameters in PDSCH-RE-Mapping QCL
PDSCH RE mapping for new QCL type 
Two CWs
1st CW: PDSCH layers associated with 1st CW follows PDSCH RE mapping according to the 1st set of parameters in PDSCH-RE-MappingQCL
2nd CW: PDSCH layers associated with 2nd CW follows PDSCH RE mapping according to the 2nd set of parameters in PDSCH-RE-MappingQCL
One CW
PDSCH layers associated with CW follows PDSCH RE mapping according to the 1st set of parameters in PDSCH-RE-MappingQCL
FFS whether to support PDSCH RE mapping around two sets of PDSCH RE parameters in PDSCH-RE-MappingQCL

In this paper, we focus on PDSCH RE mapping and resource allocation design for NCJT, assuming single DCI.
2	Discussion
In the WID, three resource allocation schemes are defined:
	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
In RAN1 #89, scheme 1 was agreed and scheme 3 was left as FFS.
Scheme 3 implies the restriction that a UE cannot be assigned full bandwidth from both TPs. Consider the limited availability of study time, we propose to focus on scheme 1 only for NCJT.
[bookmark: p1]Proposal 1.  NCJT in feCoMP only support different CWs from different TPs with independent precoding, fully overlapped resource allocation from different TPs. 

For DMRS port to layer mapping, during NR Adhoc #2, one proposal has been discussed is to FDM REs used by different DMRS ports for rank 3 and above, as show in Table 1.
[bookmark: _Ref490057896]Table 1. DMRS port to layer mapping with partial FDM DMRS port groups
	Rank
	DMRS to layer mapping

	
	CW1
	CW2

	2
	7
	8

	3
	7
	9,10

	4
	7,8
	9,10

	5
	7,8
	9,10,12

	6
	7,8,11
	9,10,12

	7
	7,8,11
	9,10,12,14

	8
	7,8,11,13
	9,10,12,14


In this proposal, rank 2 is a special case where we still have DMRS ports from different DMRS groups on the same set of REs. We understand the intention of the proposal is to reduce the DMRS overhead, but such design complicates receiver channel estimation implementation, and for rank 2 case, some performance degradation may be expected. Instead, we can always enforce FDM of DMRS ports from different groups, as shown in Table 2, at the cost of higher DMRS overhead.
[bookmark: _Ref490057904]Table 2. DMRS port to layer mapping with full FDM DMRS port groups
	Rank
	DMRS to layer mapping

	
	CW1
	CW2

	2
	7
	9

	3
	7
	9,10

	4
	7,8
	9,10

	5
	7,8
	9,10,12

	6
	7,8,11
	9,10,12

	7
	7,8,11
	9,10,12,14

	8
	7,8,11,13
	9,10,12,14



[bookmark: p2]Proposal 2. For DMRS port to layer mapping, Table 2 is adopted to FDM DMRS ports from different DMRS port groups.
On the other hand, if the DMRS port to layer mapping in Table 1 is adopted, some relaxation is needed for rank 2 transmission in performance spec.
[bookmark: p3]Proposal 3. For DMRS port to layer mapping, if Table 1 is adopted, rank 2 NCJT transmission performance spec needs to be relaxed relative to higher ranks.
3	Conclusions 
For the resource allocation and DMRS port to layer mapping for NCJT, we propose the following:
Proposal 1.  NCJT in feCoMP only support different CWs from different TPs with independent precoding, fully overlapped resource allocation from different TPs. 
Proposal 2. For DMRS port to layer mapping, Table 2 is adopted to FDM DMRS ports from different DMRS port groups.
Proposal 3. For DMRS port to layer mapping, if Table 1 is adopted, rank 2 NCJT transmission performance spec needs to be relaxed relative to higher ranks.
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