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1 Introduction

CSI-RS has been discussed in Rel.11 to support CoMP. In RAN1#66 meeting, it is agreed that   

· Allow multiple non-zero-power CSI-RS resources to be configured to a Rel-11 UE by dedicated signalling at least for CSI feedback.
InRAN1#67 meeting, it is agreed that: 

· Configuration of multiple non-zero power CSI-RS resources includes at least: 

· antennaPortsCount, resourceConfig

· Independently configured among CSI-RS resources

· subframeConfig

· Whether common or independent among CSI-RS resources is FFS

· Pc
· Details of signalling is FFS

In RAN1#68 meeting, the agreement is Pc is configurable at lease per CSI-RS resource. But whether to support  Pc per CSI-RS port needs further discussion. In this contribution, we will provide our considerations this issue.
2 Discussion on Pc configuration for CSI-RS
In last meeting, one of  the remaining issue in CSI-RS configuration topic ,is whether to support Pc configuration per CSI-RS port. We know that Pc is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI Feedback.  How to configure this value is directly related to practical CSI-RS configurations related to TPs.

First let’s look at the available CSI-RS resources. In Rel. 10 , the total CSI-RS resources for FS1&2  is 5 for 8 CSI-RS ports, 10 for 4 CSI-RS ports and 20 for 2 CSI-RS ports respectively, which can be demonstrated as a CSI-RS resource tree shown in Fig.1. The resources are numbered with “X-Y’, “X” is the CSI-RS port number , “Y” is the CSI-RS configuration number defined in Table 6.10.5.2-1 in [1].Each high level resource is composed of two low level resources. These resources form the nest pattern with specific combinations. Our below example [Fig.2 & Fig.3] of CSI-RS resource configuration for TPs  is based on this resource tree.
[image: image1.png]oa s og o

0812113
8 ports. 83 34
\;
4ports E 4-3 44| a9
2 ports E E N E B N





Fig.1 CSI-RS resource tree (FS1&2)
There are two methods for CSI-RS configuration for TPs.
One method is “TP- independent CSI-RS configuration”, which means that one CSI-RS resource can be configured for each TP corresponding to their specific Antenna port configuration. As shown in Fig.2, the TP with 4 antenna ports is configured with a “4 CSI-RS port resource”. The TP with 2 antenna ports is configured with a “2 CSI-RS port resource”. In this case, as discussed in last meeting, the Pc can be configured per CSI-RS resource, which will leave network more flexibility to configure different Transmit Power for different type of  TPs (Macro /Pico). 
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Fig.2 TP independent CSI-RS configuration ：Pc per CSI-RS resource
Another method is “TP shared CSI-RS configuration”, which means that multiple TPs share one CSI-RS resource. As shown in Fig. 3, three TPs share one “8 CSI-RS port resource”. In this case, the CSI-RS configuration is transparent to UEs, it does not aware the existing of different TPs when calculating CSI. Considering different Transmit Power configured for different type of TPs (Macro /Pico), and backward capability to Rel.10 UEs , which may perform channel measurement reusing part of the CSI-RS ports of CSI-RS resource allocated to Rel.11 UEs, the Pc value should be set per CSI-RS port(s) [2]. 
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Fig.3 TP shared CSI-RS configuration: Pc per CSI-RS port(s)
Before we answer the question whether or not to specify “Pc is configurable per CSI-RS port(s)”, we need to come back to discuss the necessity of  “TP shared CSI-RS configuration”. Compared with “TP individual CSI-RS configuration” , this method lacks flexibility in CSI-RS based RSRP measurement, CoMP measurement set /report set  down selection, and number of antenna ports (only 2,4,8 supported) for CoMP, but it facilitates the aggregated feedback considering simple implementation (almost transparent to UE), aligning with the per-CSI-RS feedback baseline, obvious  feedback overhead saving , and competitive  performance gain [3] . Considering the limited CoMP measurement set size and relative low frequency of CSI-RS reconfiguration procedures, the signalling overhead introduced to high layer by “Pc per CSI-RS ports “is not significant.
Proposal: “Pc per CSI-RS port(s)” should be supported  in order to facilitate aggregated feedback  based on TP-shared CSI-RS configuration.
3 Conclusion
In this contribution, we provide our considerations on Pc configuration for CSI-RS and  give following proposal:
Proposal: “Pc per CSI-RS port(s)” should be supported  in order to facilitate aggregated feedback  based on TP-shared CSI-RS configuration.
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