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1 Introduction

In RAN#75 plenary meeting,  the new work item of FeCoMP was approved  with the following detailed objectives [1]

· 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 signaling enhancements to assist QCL,PDSCH REs mapping and resource allocation

· Support possible CSI feedback enhancement

In this contribution, we provide our view on new QCL assumption for DM-RS antenna ports. 
2 Discussion
2.1 Motivation for DMRS grouping
In LTE, the QCL concept is used to indicate the relationship of large-scale properties between different kinds of antenna ports. There are two kinds of such QCL relationship as specified in TS 36.213 as follows:

· Type A: The UE may assume the antenna ports 0-3, 7–22 of a serving cell are quasi co-located (as defined in [3]) with respect to delay spread, Doppler spread, Doppler shift, and average delay.
· Type B: The UE may assume the antenna ports 15–22 corresponding to the CSI-RS resource configuration identified by the higher layer parameter qcl-CSI-RS-ConfigNZPId-r11 (defined in subclause 7.1.9) and the antenna ports 7–14 associated with the PDSCH are quasi co-located (as defined in [3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread.
Type A can be understood as all antenna ports belong to one co-loacted TP while type B is used to indicate UE that the DMRS ports associated with the PDSCH are QCL with a set of CSI-RS ports. 

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. DMRS port grouping. As discussed in [3], non-coherent JT can be performed with 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. This scheme is applicable for non-coherent JT with both ideal and non-ideal backhaul links. In addition, in order to guarantee the DMRS transmitted from different TPs are orthogonal, one TP could choose the DMRS ports in DMRS port group 1 and the other TP transmits the data to the UE by using the antenna ports in DMRS port group 2.
2.2 DMRS port grouping principle
If DMRS port grouping is supported, the DMRS ports could be grouped in a TDM/FDM/CDM manner to provide the orthogonality. For TDM or FDM manner, UE can perform the channel estimation within different symbols or subcarriers independently for different antenna ports. For CDM manner, the channel estimation performance couldn’t be guaranteed if different antenna ports are not QCL. This is because the receiver needs to do the de-spreading firstly which has strict time-frequency synchronization requirement. For DMRS signal that experience different delay spread or average delay, the orthogonality among different ports is destroyed. What’s more, as the average gain of different ports may be imbalance, the near-far effect will further deteriorates the performance of channel estimation. Thus, we suggest the DMRS ports are grouped in a TDM or FDM manner.

For example, the DMRS antenna ports 7-14 can be divided into two groups according to TDM or FDM manner as follows:

 Table 1. DMRS ports with 2 DMRS ports groups
	DMRS ports group 1
	DMRS ports  7, 8, 11, 13
	QCL assumption 1

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


In this case, DMRS groups 1 uses one DMRS pattern (i.e., takes up one set of time-resource REs) while DMRS group 2 uses another DMRS pattern. And DMRS ports in the same group are distinguished by CDM. 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.  That is to say, each DMRS group is corresponding to one QCL assumption. And the above DMRS grouping can be configured to the UE with RRC signalling.
2.3 Number of DMRS groups
For non-coherent JT, the number of DMRS groups (which is denoted as X) could affect the number of TPs that can be involved in non-coherent JT transmission and consequently impacts the control signalling design. From one hand, more DMRS groups could enable more TPs to perform non-coherent JT, which could provide more coordination gains. For the other hand, more DMRS groups means that the control signalling design, CSI measurement and reporting could be very complicated to support more TPs’ non-coherent JT. Thus, the number of DMRS groups X should be determined. 
Proposal 1: The DMRS ports can be grouped in a TDM or FDM manner.

· Number of groups is FFS.

3 Conclusions
In this contribution, we present our views on new QCL assumption for DM-RS antenna ports to support non-coherent JT and propose that
Proposal 1: The DMRS ports can be grouped in a TDM or FDM manner.

· Number of groups is FFS.
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