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1
Introduction
In this paper we reiterate a proposal from RAN3#87bis for support of the Pc parameter for UE-CSI reporting on X2. 
2
Discussion
According to TS 36.213 and TS 36.331, a UE in transmission mode 10 can be configured with up to 4 CSI processes per serving cell. If CSI subframe sets 
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 are configured by higher layers for a CSI process, then Pc is configured for each CSI subframe set of this CSI process, otherwise one Pc is configured for this CSI process.
The Pc parameter is defined in TS 36.213 as follows:
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is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size, where the PDSCH EPRE corresponds to the symbols for which the ratio of the PDSCH EPRE to the cell-specific RS EPRE is denoted by 
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, as specified in Table 5.2-2 and Table 5.2-3.

So a CSI process can include one or two CSI reports and each CSI report has its individual Pc and/or CSI subframe set. In order to support the same number of CSI reports for TM10 UEs on the X2 interface as already supported on the air interface, we therefore propose to extend the maximum number of CSI reports per UE to 8.

Proposal 1: Extend the maximum number of CSI reports per UE from 4 to 8.

The configured CSI subframe set is utilized to indicate the restricted subframes used for interference measurement and the configured Pc is utilized to adjust the measured signal power. So different Pc configuration will result in different CQI value. The coordinator node therefore needs to know which Pc value was used by the UE for the CSI report. 
Moreover the CoMP Hypothesis, which can be used as the muting decision from the coordinator, indicates the information of which PRB(s) can be used by the specific cell as either “interference protected resource” or “resource with no utilization constraints”. Over the indicated interference protected resources, this cell is recommended to mute its data transmission by total blanking or reduced transmission power. Over the indicated resources with no utilization constraints, this cell may transmit data without transmission power limitation. So it means that the muting decision can include following three cases. The first case is total muting without data transmission; the second case is data transmission with reduced transmission power; and the third case is data transmission without transmission power restriction. Therefore, as the information used for such muting decision, exchanged CSI information should explicitly/implicitly include the indication of transmission power, for example at least transmission power restriction or transmission power un-restriction.
We see the following options to transfer this information:
· Option 1: Use the CSI process ID (extended to 8) to implicitly indicate how the associated CSI is measured.
· Option 2: Provide an indication how associated CSI is measured (CSI type 1/CSI type 2).
· Option 3: Provide the Pc value used by the UE for the CSI measurement ([-8, 15] dB)
In our view the CSI type indication may be sufficient (option 2).
Proposal 2: Enhance the CSI report with an indication how associated CSI is measured (CSI type 1/CSI type 2).

A corresponding text proposal based on the baseline CR [1] from RAN3#87bis is:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CSI Report per UE
	
	1 .. <maxUEReport>
	
	

	>UE ID
	M
	
	BIT STRING (SIZE(16))
	ID of the UE served by the cell in eNB2.

	>CSI Report per CSI Process
	
	1 .. <maxCSIProcess>
	
	

	>>CSI Process Configuration Index
	M
	
	FFS
	

	>>CSI type
	O
	
	ENUMERATED (CSI type 1, CSI type 2, ...)
	

	>>RI
	M
	
	INTEGER (1..8, …)
	Encoded in TS 36.213 [11].

	>>Wideband CQI
	M
	
	9.2.bb
	

	>>Subband CQI List
	
	0 .. <maxSubband>
	
	

	>>>Subband CQI
	
	1
	9.2.cc
	

	>>>Subband Definition 
	
	
	FFS
	


	Range bound
	Explanation

	maxUEReport
	Maximum number of UE. Value is 128.

	maxCSIProcess
	Maximum number of CSI processes per UE. The value is 8.

	maxSubband
	Maximum number of subbands. The value is FFS.


3
Conclusion
We have provided the following two proposals:
Proposal 1: Extend the maximum number of reports per UE from 4 to 8.

Proposal 2: Enhance the CSI report with an indication how associated CSI is measured (CSI type 1/CSI type 2).
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