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1 Introduction

This document discusses necessary higher layer signalling in support of CoMP CSI reporting. Please note that CSI-RS RSRP related parameters are not listed in this document.
CoMP RRC parameters were discussed in R1-122243 and RAN1 email discussions followed. As we commented during the RAN1 email discussion, it would be nice to further address how a CSI measurement process is associated with a channel part and an interference part, and how a CSI measurement process is mapped to periodic reporting and aperiodic reporting. This document lists required parameters for the above purposes.
2 Higher layer signalling
In our view, the following parameters can be signalled to the UE in RRC, for the purpose of CoMP CSI reporting.
2.1 CoMP measurement set (CSI-RS-resource for channel part)
The structure of CoMP measurement set signalling could be similar to Rel-10 CSI-RS configuration, i.e., including {scrambling seed, number of ports, resource configuration, subframe configuration, power control}, as shown in table 2.
The RAN2 specification can specify the size as three. The purpose is to constrain the maximum number of list of NZP-CSI-RS in RAN2, as shown in table 1.
Another FFS issue is if the ZP-CSI-RS (used for rate matching in Rel-10) should be signalled together or separately with CoMP measurement set, however that is a RAN2 topic.

Table 1. NZP CSI-RS configuration list
	CSI-RS-Config-List
	List of index of NZP CSI-RS


Table 2. NZP-CSI-RS configuration
	CSI-RS-Config
	csi-RS-Config-Index

	
	csi-RS
	Scrambling seed

	
	
	Number of ports

	
	
	Resource configuration

	
	
	Subframe configuration

	
	
	Power control


.

2.2 IMR (CSI-RS-resource for interference part)
The maximum number of IMR has not been decided yet. The maximum number of IMR can be specified as the maximum size of list of IMR, as shown in table 3.
The IMR is a ZP-CSI-RS resource according to last meeting agreement. The structure is shown in table 4. It is still FFS if the granularity of IMR can be smaller than 4 port CSI-RS. If necessary, the number of ports is signalled.
For UE emulation purpose (if agreed), index of NZP CSI-RS in CoMP measurement set can be signalled. The relevant interference power would correspond to the multiplication of a precoder predefined in specification and the indicated NZP CSI-RS. 
Table 3. IMR configuration list
	IMR-Config-List
	List of index of IMR


Table 4. IMR configuration.
	IMR-Config
	imr-Index

	
	imr
	Number of ports (if necessary)

	
	
	Resource configuration

	
	
	Subframe configuration

	
	csi-RS-Config-Index (if UE emulation agreed)


2.3 CSI measurement process

In RAN1 #69, it was agreed that a CoMP CSI is associated with a channel part and an interference part. There needs to be a signal to indicate to the UE which channel part (NZP-CSI-RS) and which IMR is used for calculating a CoMP CSI. The maximum number of CSI measurement processes is still FFS.

A set of CSI reports (RI/CQI/PMI/PTI/W1) can be generated for a CSI measurement process, and periodic/aperiodic reporting modes may be configured with respect to a CSI measurement process. In this sense, a CSI measurement process in CoMP is analogous to a carrier in CA. Therefore it is natural to configure common CSI measurement processes for periodic and aperiodic reporting. This also can reduce CoMP UE complexity.
Table 5. CSI measurement process configuration List
	CSI-RS-Config-Pair-List
	List of index of CSI measurement process


Table 6. CSI measurement process configuration.
	CSI-RS-Config-Pair
	csi-RS-Config-Pair-Index

	
	pair
	csi-RS-Index

	
	
	imr-Index


2.4 CSI report configuration

This parameter is similar to Rel-10 including periodic and aperiodic reporting configurations, as shown in table 7.
Table 7. CSI report configuration.
	CQI-ReportConfig
	cqi-ReportPeriodic-List

	
	cqi-ReportAperiodic


2.5 Periodic report configuration

The configuration of periodic reports can be similar to Rel-10 except that the index of the CSI measurement process needs to be indicated.
Table 8. Periodic CSI reporting configuration list
	CQI-ReportPeriodic-List
	List of index of CSI measurement process for periodic CSI reports (FFS if it is smaller than CSI measurement process, if equal then no need of this signalling)


Table 9. CoMP periodic CSI report configuration
	CQI-ReportPeriodic
	cqi-ReportPeriodicIndex

	
	Rel-10 parameters
	cqi-FormatIndicatorPeriodic-r10 (reporting format)

	
	
	……


2.6 Aperiodic report configuration

The candidate sets of CSI measurement process may be configured in RRC, which corresponds to table 10 and 11. The number of candidate sets could be large, such as 10.

Table 10. List of candidate sets of CSI measurement process
	CSI-RS-Config-Pair-set-List
	List of index of set of CSI measurement process


Table 11. Which CSI measurement process is included in a candidate set
	CSI-RS-Config-Pair-set
	csi-RS-Config-Pair-set-Index

	
	setup
	Bitmap of which CSI measurement process is included in this set


In MAC layer, we could further downselect which candidate set is used by the aperiodic CSI request. Such signalling structure can enable very flexible CoMP operation since the CSI sets can be adapted quickly by MAC signalling.
Table 12. Aperiodic CSI report configuration 
(configure which candidate set is used by CSI trigger)
	CQI-ReportAperiodic
	CQI-ReportModeAperiodic

	
	aperiodicCSI-Trigger
	trigger1 (which candidate set is used by trigger state 1)

	
	
	trigger2 (which candidate set is used by trigger state 2)


.
3 Conclusions
In this document, we discuss the higher layer parameters for CoMP CSI reporting. The detailed RAN2 spec impact could be found in our RAN2 paper [1].
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