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Introduction
The following working assumptions have been agreed In RAN1 #67 regarding CSI-RS for CoMP:
· 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
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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
In this contribution, we give our considerations on FFS points. 
2 CSI-RS configuration considerations
We first review the CSI-RS configuration in rel-10 to establish a basis for discussion.
In Rel.10, a UE may be semi-statically configured with a non-zero-power CSI-RS by the following parameters: 

· antennaPortsCount:  CSI-RS ports and takes value from {1, 2, 4, 8}
· resourceConfig:        CSI-RS pattern and takes values from {0…,31}
· subframeConfig:       CSI-RS subframe periodicity and offset, and takes value from {0, … 154}
· Pc: 

      nominal CSI-RS-to-PDSCH power ratio, and takes integer values from {-8, ..l, 15}.
And a UE may be also configured with zero-power CSI-RS by the following parameters:

· zeroTxPowerResourceConfigList-r10
16 bitmap
· zeroTxPowerSubframeConfig-r10

    CSI-RS subframe periodicity and offset, and takes value from {0..154}
2.1 configuration of subframeConfig
Support for independent configuration for subframeConfig is preferred over common subframeConfig configuration for the reason of configuration flexibility. There may be some benefits of configuring CSI-RS-resources in a subframe for some CoMP schemes such as JT, yet one needs to exercise caution not to optimize the design for a specific CoMP scheme. Rather a broad support for various CoMP schemes needs to be included in the specification. To associate the CSI-RS resources with the CQI for a specific CoMP or non-CoMP scheme, explicit or implicit rules have to be defined or agreed between eNB and UE.
Proposal 1: independent configuration of subframeConfig should be adopted.
2.2 Seeding formula

The seeding formula in release-11 should stay the same as in rel-10 for backward compatibility to allow both rel-10 and rel-11 UEs under the rel-11 network.

Proposal 2: The seeding formula for CSI-RS stays the same as in rel-10.
2.3 Virtual cell ids beyond 503
We do not have strong opinion on virtual cell IDs beyond 503. As the CSI-RS resources configured with virtual cell ids beyond 503 would be pure for rel-11 UEs, and it is at the eNB’s discretion not to configure cell id beyond 503 if backward compatibility is a concern.  
2.4 CSI-RS port seeding

One discussion point from RAN1 #67 is “whether CSI-RS ports always have the same scrambling or can have different scrambling within a CSI-RS resource”. 
In [1], it is proposed that per-CSI-RS resource feedback is supported, and the need to support aggregate feedback is not clear. With those considerations, CSI-RSI ports should always have the same scrambling within a CSI-RS resource. 

Proposal 3: CSI-RS ports always have the same scrambling within a CSI-RS resource.
2.5 Pc signaling

Pc is the CSI-RS-to-PDSCH power ratio and used for deriving the CQI feedback in rel-10. In CoMP operations (get clarification from CQI paper and measurement paper), it is reasonable to assume Pc can be independently configured to derive the CQI to be introduced from CoMP operations.
Proposal 4: Pc is configured independently for different CSI-RS resources.
2.6 Zero-power and non-zero power CSI-RS configuration signaling 
With more than one CoMP schemes enabled in a network, it is likely one will see CSI measurement configurations in a rel-11 network increase over those in a rel-10 network. The impact from CSI-RS to PDSCH transmission needs to be evaluated in this context.
When multiple CSI-RS resources are configured for multiple UEs, there is a chance that the CSI-RS resources configured for one UE (say UE a) can be present in the PDSCH intended for another UE (say UE b). There are two possible solutions for that: one is rate-matching, another is RE puncturing. 
In the first solution, UE b can be signaled with zero-power CSI-RS configurations covering the CSI-RS resource configurations for other UEs even though some CSI-RS REs taken by other UEs are not zero-powered. One should also note the current release 10 specification defines zero-power REs with a granularity of 4 REs, which can lead to wasted REs in the case that UE a uses just 2 CSI-RS ports. With the shared knowledge about the REs which are not available for PDSCH between eNB and UE b, rate-matching is conducted around those REs. The drawback is of course increased signaling overhead. 
In the second solution, UE b does not assume any knowledge about the CSI-RS resource configuration for other UEs, and RE puncturing in PDSCH is performed at eNB. This solution is attractive for its simplicity. Yet at high MCS levels, RE puncturing can have big impact on the first transmission success rate.  Of course, the scheduler at eNB can adjust the scheduled MCS level to account for the RE puncturing. Depending on the CoMP schemes supported in that cell, allowed transmission combinations (say between single cell transmission and one or more CoMP schemes), feedback periodicities, uplink feedback capacity, there can be difference requirements on CSI-RS “capacities”. Consequently RE puncturing’s impact should be carefully evaluated if this solution is adopted. 
Proposal 5: Rel-10 CSI-RS signalling and rate matching can be used as a starting point and optimized CSI-RS configuration signalling and/or PDSCH RE puncturing are for further study. 
3 
Conclusions
In this contribution, we give our views on discussion points from last meeting:
Proposal 1: independent configuration of subframeConfig should be adopted.
Proposal 2: The seeding formula for CSI-RS stays the same as in rel-10.
Proposal 3: CSI-RS ports always have the same scrambling within a CSI-RS resource.
Proposal 4: Pc is configured independently for different CSI-RS resources.
Proposal 5: Rel-10 CSI-RS signalling and rate matching can be used as a starting point and optimized CSI-RS configuration signalling and/or PDSCH RE puncturing are for further study. 
References

[1] R1-120721, CQI definition for CoMP support in Rel-11, Nokia-Siemens Networks, Nokia, RAN1 #68
� EMBED Equation.3 ���








[image: image2.wmf](

)

(

)

(

)

CP

s

10

init

2

1

2

1

1

7

2

N

X

X

l

n

c

+

×

+

+

×

×

+

+

+

×

×

=

_1389447318.unknown

