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1 Introduction

In RAN1 #88bis meeting, the following agreements were achieved for non-coherent JT:

· 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 provide our view on QCL assumption for DM-RS antenna ports. 
2 Discussion
For non-coherent JT, since different MIMO layers are transmitted from different co-located TPs, DMRS antenna ports from one TP are no longer QCL with those from another TP. Therefore, a UE cannot assume all DMRS ports as QCL. In addition, the DMRS ports that used by different TPs should be guaranteed as orthogonal. 
One possible approach to solve this problem is using DMRS grouping approach. As discussed in [1], non-coherent JT is performed in TM10, where at most 8 antenna ports (antenna ports 7-14) are supported. Therefore, the DMRS ports 7-14 can be divided into groups, where DMRS ports in one DMRS group can be assumed as QCL while DMRS ports in different DMRS groups are not QCL-ed. That is to say, each DMRS group is corresponding to one QCL assumption. 
For the number of DMRS groups, it depends on the number of TPs that is involved in non-coherent JT transmission and consequently impacts the DCI payload size. In [1], we propose that DCI format 2D is enhanced with its existing payload size. And the CSI measurement and reporting could be very complicated to support more than 2 DMRS groups. Thus, to simplify the specification design, we suggest only 2 DMRS groups is supported.

Proposal 1: DMRS grouping with 2 DMRS groups should be supported for non-coherent JT. 
For DMRS grouping, the following two approaches of DMRS grouping can be considered:

· Approach 1: DMRS ports are grouped implicitly with respect to CW
In the last meeting it was agreed that QCL is signalled per CW. Considering that each DMRS group is corresponding to one QCL assumption, DMRS ports can also be grouped implicitly per CW basis. The detailed design of QCL indication (i.e., PQI) can be referred as in [1]. With such approach, the DMRS ports are grouped dynamically according to each “Antenna port(s), scrambling identity and number of layers indication”. For example, if the total number of layers is 3 and CW1 is mapped to DMRS antenna port 7 while CW is mapped to DMRS port 8, 9, then, the DMRS grouping results are  

Table 1. DMRS ports grouping per CW
	CW1
	DMRS ports group 1
	DMRS ports  7
	QCL assumption 1

	CW2
	DMRS ports group 2
	DMRS ports  8, 9
	QCL assumption 2


Thus, for approach 1, the DMRS ports grouping is performed dynamically and implicitly. And both CDM and FDM manner could occur for the antenna ports in one group depending on the number of total layers. The benefit of this approach is that it can achieve minor or no specification changes for DMRS grouping. 
· Approach 2: DMRS ports are grouped semi-statically by RRC signalling

For Approach 2, DMRS grouping can be configured to the UE with RRC signalling. For example, the DMRS antenna ports 7-14 can be divided into two groups by RRC signalling as follows:

Table 2. DMRS ports with 2 DMRS ports groups by RRC signaling
	DMRS ports group 1 /CW
	DMRS ports  7, 8, 11, 13
	QCL assumption 1

	DMRS ports group 2/ CW
	DMRS ports  9, 10, 12, 14
	QCL assumption 2


In this case, DMRS ports in the same group are distinguished by CDM while DMRS ports in different groups are distinguished by FDM manner. For each group, all DMRS ports (e.g., 7, 8, 11, 13) in group 1) should be assumed as QCL and antenna ports in different groups (e.g., 7 and 9) are not QCL.  The benefit of Approach 2 is that each TP could choose the DMRS ports in its own DMRS group independently to guarantee the QCL and orthogonality so that non-ideal backhaul case can be supported. Note that the Table “Antenna port(s), scrambling identity and number of layers indication” in TS 36.212 should be re-designed according to DMRS groups, which needs more specification changes.
Considering that the above two DMRS grouping approaches may have the same performance and  Approach 2 is applicable to both ideal and non-ideal backhaul cases while approach 1 can only be for ideal backhaul case. Thus, we slightly prefer approach 2 to perform DMRS grouping so that such non-coherent JT could be easily extend to non-ideal backhaul case in the future specification release versions.  

Proposal 2: DMRS ports grouped by RRC signalling semi-statically should be supported for non-coherent JT. 
3 Conclusions
In this contribution, we present our views on QCL assumption for DM-RS antenna ports to support non-coherent JT and the following are proposed:
Proposal 1: DMRS grouping with 2 DMRS groups should be supported for non-coherent JT. 
Proposal 2: DMRS ports grouped by RRC signalling semi-statically should be supported for non-coherent JT. 
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