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1
Introduction
At previous RAN1 meetings, significant progress was made on specifying CSI-RS in support of Rel-11 CoMP.  Several issues remain to be finalized though, concerning both the CSI-RS scrambling sequence as well as CSI-RS configuration details. 

This contribution addresses the CSI-RS configuration and provides our views on items that were left for further study in the working assumption.  Remaining details regarding the CSI-RS scrambling sequence are addressed in [1].  Other companion papers provide our views on DM-RS scrambling sequence initialization [2] as well as CRS-based CoMP operation [3]. 
2
Discussion

At RAN1#67, the following working assumption regarding CSI-RS was agreed: 
· 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

· Configurable parameter to derive the pseudo-random sequence generator initialisation (cinit)

· cinit is independently configured among CSI-RS resources

[image: image7.wmf](

)

(

)

(

)

CP

s

10

init

2

1

2

1

1

7

2

N

X

X

l

n

c

+

×

+

+

×

×

+

+

+

×

×

=


where X is configurable in a UE-specific manner and may take on any value in the range of 0 to 503

· FFS whether Rel-10 formula can be used without a change

· FFS whether beyond 503 are supported

· FFS whether CSI-RS ports always have the same scrambling or can have different scrambling within a CSI-RS resource

· Pc
· Details of signalling is FFS

· Additional parameters may be considered
Regarding CSI-RS configuration, the following provides our views on items that were left for further study: 
· Signaling of subframeConfig.  In Rel-10, the parameter subframeConfig is used to convey the CSI-RS periodicity as well as the CSI-RS subframe offset through parameter 
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 [4].  In the working assumption it was left FFS whether this parameter should be common or independent across the CSI-RS resources of a UE.  In our view it is desirable to allow for an independent configuration of subframeConfig in order to enable a more flexible assignment of CSI-RS resources.  
· Signaling of parameter 
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.  The parameter 
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 conveys the UE assumption on reference PDSCH transmitted power for CSI feedback.  It was introduced in Rel-10 in order to inform the UE about what assumptions should be made regarding the ratio of PDSCH EPRE to CSI-RS EPRE when deriving CSI feedback.  In our view, similar to the other parameters, 
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 could also be signaled on a per CSI-RS resource basis. 
Proposal 1: 

· The parameters subframeConfig and 
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 should be independently configurable per CSI-RS resource

In addition to the above items that were explicitly mentioned in the working assumption, the configuration of zero-power CSI-RS resources also needs to be addressed.  In Rel-10, multiple zero-power CSI-RS resources may be configured but they share a common subframe configuration.  If it is decided that the parameter subframeConfig for the non-zero power CSI-RS is signaled independently, then it would be natural to also allow multiple configurations of the parameter zeroTxPowerSubframeConfig.  

Proposal 2: 

· Multiple values of the parameter zeroTxPowerSubframeConfig should be configurable in order to allow for CSI-RS muting with multiple CSI-RS periodicities and subframe offsets 

3
Conclusions

In this contribution, we have discussed remaining aspects related to CSI-RS configuration.  Our proposals can be summarized as follows: 
· The parameters subframeConfig and 
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 should be independently configurable per CSI-RS resource

· Multiple values of the parameter zeroTxPowerSubframeConfig should be configurable in order to allow for CSI-RS muting with multiple CSI-RS periodicities and subframe offsets 

References

[1] R1-120551, “CSI-RS sequence design in support of CoMP,” Qualcomm Incorporated, RAN1#68, February 2012.

[2] R1-120550, “DM-RS configuration in support of downlink CoMP,” Qualcomm Incorporated, RAN1#68, February 2012.
[3] R1-120546, “Supporting CRS-based CoMP operation,” Qualcomm Incorporated, RAN1#68, February 2012.

[4] 3GPP TS 36.211 V10.4.0, December 2011.  













































� EMBED Equation.3  ���








PAGE  
1/2

[image: image8.wmf](

)

(

)

(

)

CP

s

10

init

2

1

2

1

1

7

2

N

X

X

l

n

c

+

×

+

+

×

×

+

+

+

×

×

=

_1352790272.unknown

_1389166412.unknown

_1348998846.unknown

