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Discussion and decision
1
Introduction
This contribution discusses issues related to configuration of CSI-RS resources for CoMP. At RAN1#67 the following working assumption was made:
	· 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


It will be proposed that:

· The subframe configuration (subframeConfig) is configured on a per-CSI-RS-resource basis;
· Within a CSI-RS-resource, all CSI-RS ports have the same sequence initialization parameter and same assumed ratio of PDSCH EPRE to CSI-RS EPRE (Pc).
Issues specific to the sequence generator are handled in a companion contribution [1].
2
Subframe configuration
In R10, the subframe configuration parameter (subframeConfig) indicates one out of 155 possible combinations of periods and offsets where CSI-RS can be transmitted. One value can be configured for the (unique) non-zero-power CSI-RS configuration, and another value for the zero-power CSI-RS configurations. Within a subframe, a set of CSI-RS ports may be transmitted in one out of a number of possible configurations (from 5 to 20 depending on the number of antenna ports) according to the parameter resourceConfig. 
To support CoMP operation in R11, the UE can be configured with multiple non-zero-power CSI-RS resources. In homogeneous deployments (e.g. CoMP scenario 1 of 2) and heterogeneous deployments with a relatively small density of low power nodes, it can be expected that a sensible network configuration would use the same subframe configuration for each non-zero-power CSI-RS resource. This is because it would make it easier to configure corresponding zero-power CSI-RS resources for legacy (R10) UEs, for which a single subframe configuration is available for all such resources. In addition, the inter-point phase measurement (if supported) may suffer from an additional error if the signals are not measured in the same subframe.
On the other hand, a future-proof design should also consider the evolution towards denser deployments of low power nodes, for which the available number of resources per subframe could become restrictive (especially if one considers more than 2 ports per node). To avoid such problems in the future, it would seem wiser to not impose unnecessary restrictions unless there is a clear benefit. In this case, there is no obvious benefit of restricting all CSI-RS resources to share the same subframe configuration, aside from a modest reduction of RRC signaling overhead. Whenever possible (e.g. for low density deployments), the network can always elect to configure the same subframe configuration for all resources by setting the parameter to the same value for all resources.
Proposal 1:  The subframe configuration (subframeConfig) is configured on a per-CSI-RS-resource basis.
3
Per-antenna-port configuration
In R10, all CSI-RS ports of the (unique) non-zero-power CSI-RS configuration are scrambled using a sequence initialized from the same value calculated from the physical cell identity. In addition, all CSI-RS ports have the same assumed ratio of PDSCH EPRE to CSI-RS EPRE (Pc). This type of configuration is consistent with a deployment where the UE is served by a single point or set of  geographically co-located antennas.
To support feedback for multi-point operation in R11, a working assumption was taken to allow multiple non-zero-power CSI-RS resources to be configured. It needs to be determined whether or not all antenna ports use the same sequence initialization and Pc parameters within each CSI-RS resource.
Clearly, the possibility of configuring multiple non-zero-power CSI-RS resources already allows the UE to measure relevant CSI for any type multi-point operation, even if the above parameters are common to all antenna ports of a resource. This is because in practical deployments, these parameters are the same within all antenna ports of a transmission point. Therefore, the motivation for defining values on a per-antenna-port basis would be to allow the CSI-RS transmitted from multiple transmission points to be configured as part of a single CSI-RS resource. In this case, the UE would then effectively report “aggregated” CSI feedback in a per-CSI-RS-resource report. 
This approach could thus be viewed as a transparent way of implementing aggregated feedback. However, it could be questioned whether it is truly transparent considering that the UE would anyway have to take into account the different Pc values in the estimation (and be tested accordingly). In addition, there is less flexibility for falling back to a CSI report for a single point unless separate per-point CSI-RS resources are also configured. Considering this, there seems to be little benefit over the more natural approach of associating a CSI-RS resource to a single transmission point and if necessary configuring the UE to report aggregated CSI over multiple CSI-RS resources.
Proposal 2:  Within a CSI-RS-resource, all CSI-RS ports have the same sequence initialization parameter and same assumed ratio of PDSCH EPRE to CSI-RS EPRE (Pc).
4
Conclusion

This contribution discussed issues related to the configuration of CSI-RS for CoMP. The following proposals are made:
Proposal 1:  The subframe configuration (subframeConfig) is configured on a per-CSI-RS-resource basis.
Proposal 2:  Within a CSI-RS-resource, all CSI-RS ports have the same sequence initialization parameter and same assumed ratio of PDSCH EPRE to CSI-RS EPRE (Pc).
References

[1] R1-120135, “CSI-RS sequence for CoMP”, InterDigital. 
� EMBED Equation.3  ���








[image: image2.wmf](

)

(

)

(

)

CP

s

10

init

2

1

2

1

1

7

2

N

X

X

l

n

c

+

×

+

+

×

×

+

+

+

×

×

=

_1383011754.unknown

