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Discussion and Decision
1 
Introduction
In RAN1#67 it was decided that per CSI-RS resource feedback is needed for CoMP. In the discussions in the following meeting, many companies raised the issue of a need for inter-CSI-RS resource phase feedback for coherent JT CoMP with the aim to specify such a feedback measurement [1].

While we are still not convinced that such a measurement would be useful as such [2], we would like to present in this contribution a standard transparent way for the eNB to obtain inter-transmission-point phase information. This will enable a network implementation, that utilizes inter-transmission point phase information (if feasible or not) for its coherent JT operation. 

2 
Flexible CSI-RS configuration enabling transparent inter-transmission point phase feedback
According to the decision in RAN1#67, the UE should be able to provide at least per-CSI-RS-resource CSI feedback to the network. If a certain network implementation would consider that phase information between the transmission points might be useful for their CoMP operation, the following could be done:

Let us assume the case of two TPs (TP1 with CSI-RS config1, TP2 with CSI-RS config2) being part of the CoMP measurement set. The network is able to make the following configuration:

1. Configure CSI-RS configuration for TP1 (e.g. CSI-RS config1, according to current RAN1 understanding) & request related CSI feedback
2. Configure CSI-RS configuration for TP2 (e.g. CSI-RS config 2, according to current RAN1 understanding) & request related CSI feedback

3. Configure one additional CSI-RS configuration with 2TX antennas spanning both transmission points (inter-transmission points CSI-RS configuration) – request CSI feedback with a restriction to rank=1 

The intended CSI-RS configuration for this example with 2 TPs having e.g. 4TX antennas is shown in Table 1:

	
	Transmission Point 1 (TP1)
	Transmission Point 2 (TP2)

	CSI-RS config
	Ant1_TP1
	Ant2_TP1
	Ant3_TP1
	Ant4_TP1
	Ant1_TP2
	Ant2_TP2
	Ant3_TP2
	Ant4_TP2

	CSI-RS_TP1, e.g. 4TX CSI-RS config 1 
	Port15_1
	Port16_1
	Port17_1
	Port18_1
	
	
	
	

	CSI-RS_TP2, e.g. 4TX CSI-RS config 2
	
	
	
	
	Port15_2
	Port16_2
	Port17_2
	Port18_2

	CSI_RS_TP1_2, e.g. 2TX CSI-RS config 3
rank=1 restriction
	Port15_3
	
	
	
	Port16_3
	
	
	


Table 1: CSI-RS configuration including one additional 2TX CSI-RS resource enabling transparent inter-TP phase information
Looking now more closely on the PMI information the eNB will receive from the UE according to the 3rd CSI-RS configuration CSI-RS_TP1_2 (i.e. PMI3 with rank=1), the PMI contains the information on the best inter-TP phasing between two transmission points with a 2bit/QPSK alphabet. 

For coherent joint transmission, the received feedback information from the UE would be used in order to enable coherent precoding for the JT by:

· TP1: PMI1 for TP1; and
· TP2: PMI2* PMI3 (port 16)/PMI3(port15) for TP2, 

as argument{PMI3(port15)/PMI3(port16)} corresponds exactly to the 2bit/QPSK inter-CSI-RS phase measurement. As a consequence, the same information will be available for the network as 2bit inter-CSI-RS phase feedback without any additional specification effort. 

We see several advantages of this clever utilization of CSI-RS configurations to enable inter-TP phase measurement (if so intended):

· No additional feature specification need of any inter-CSI-RS phase measurement: including configuration & feedback signaling

· No need for additional & new “phase measurement” testing procedures, currently not available in RAN4 at all (in contrast to regular CSI testing available since Rel. 8)

· Fully flexible configurability in terms of feedback granularity (in time and/or frequency) for the per-CSI-RS resource feedback as well as the CSI feedback for the cross-TP CSI-RS providing the phase information
Considering the abovementioned points of having already now the ability to gather inter-TP phase information for the purpose of coherent JT, we do not see a reason to specify an additional feature to do essentially the same.

Proposal: As inter-TP phase information can be gather also in a transparent way (from UE as well as specification point of view), we suggest to not specify any inter-CSI-RS resource phase feedback. 

5 
Conclusion
In this contribution, we present a way of using CSI-RS configurations to provide the network with an inter-TP phase information for coherent JT, which is fully transparent from UE as well as specifications point of view. As a consequence we make the following proposal:

Proposal: As inter-TP phase information can be gather also in a transparent way (from UE as well as specification point of view), we suggest to not specify any inter-CSI-RS resource phase feedback. 
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