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1 Introduction

The working assumption made at RAN1#67 is as following [1]

· 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, following issues are discussed
· subframeConfig

· Whether common or independent among CSI-RS resources is FFS

· Pc
· Details of signalling is FFS

2 Subframe Configuration
The set of subframe configurations has been defined in Rel-10 for a CSI-RS resource. It may not be necessary to extend the set of subframe configuration in Rel-10 to a larger set. However, for multiple non-zero-power CSI-RS resources, independent subframe configuration per resource or one common subframe configuration for all non-zero-power CSI-RS resourced configured for a UE needs to be studied. 
One common subframe configuration

· Pros:

· Saving signaling overhead

Only the first CSI-RS resource includes the subframe configuration parameter, the other CSI-RS resources can omit the subframe configuration parameters.

· Better compatibility to Rel-10 UE

Note that in Rel-10, a muting configuration can mute multiple CSI-RS resources with a common subframe configuration by bitmap method [2] If one common subframe configuration for multiple non-zero-power CSI-RS resources is configured for a UE, it is straightforward to reuse the Rel-10 muting signaling to protect the PDSCH of both Rel-10 and Rel-11 UEs. 

· Cons:

· Cannot support TDM of multiple CSI-RS resources
Independent subframe configuration

· Pros:

· Can support a more flexible multiplexing of multiple CSI-RS resources configured to one UE by TDM in additional to FDM and/or CDM

If subframe configuration is independent per resource, multiple TDM orthogonal CSI-RS resources can be configured for a UE in additional to FDM and/or CDM. The number of orthogonal CSI-RS resources within one subframe may be too limited in certain conditions (e.g. large number of antenna ports, or if resources for interference measurements also use CSI-RS).
· Cons:

· More signaling overhead

With multiple independent subframe configurations for non-zero-power CSI-RS resources, the overhead will be increased compared to one common subframe configuration. 

· Impact on muting configuration

In addition to that, one muting configuration with bitmap to mute multiple CSI-RS resources in Rel-10 specification may not be sufficient to reduce the impact of multiple CSI-RS to legacy UE. The Rel-10 muting scheme can signal all the REs occupied by TDM of multiple CSI-RS resources only if these multiple CSI-RS resources can be seen as one CSI-RS resource with faster periodicity. For example, two CSI-RS with every 10 subframe cycle can be combined into one CSI-RS with every 5 subframes cycle. By making sure this type of relationship exists, the eNB can reuse the Rel-10 muting signaling to protect Rel-10 and Rel-11 UEs.  
· Scheduling restriction for Rel-10 UE

If the above relationship between the periodicities of multiple CSI-RS resources is not enforced by the eNB, enhanced muting configuration could be designed to protect Rel-11 UEs. However, for Rel-10 UEs there is still only one muting configuration to signal multiple CSI-RS with the common subframe configuration as being muted. In this case, impact on the PDSCH of Rel-10 UEs can only be guaranteed by a scheduling restriction.
Proposal 1: subframe configuration (“subframeConfig”) is independently configured among the multiple non-zero-power CSI-RS resources.
3 Power offset parameter Pc 
Pc is the power offset signaled to a UE for determining the CQI/PMI/RI feedback. It is related with the transmission and/or feedback scheme in CoMP. To support DPS, power offset per resource is at least included in the configuration signaling of each CSI-RS resource. When considering some advanced transmission scheme such as joint transmission with aggregated CQI feedback, one additional Pc may be needed. 
Note that Pc is not the actual ratio of PDSCH EPRE to CSI-RS EPRE, but just an assumption made by the UE as instructed by the eNB. The eNB can adjust Pc according to the traffic characteristics that affect the interference experienced by the UE. This is a sort of closed-loop link adaptation procedure. In this type of operation, a separate Pc per CQI would be preferable. In case aggregated feedback is specified, one Pc related to aggregated CQI should be signaled in addition to signaling Pc for each CSI-RS resource. However it depends on the decision on whether inter point phase feedback or aggregated feedback will be supported. At this point, the support of aggregated CQI feedback for JT does not seem to be necessary from a performance viewpoint [3].
Proposal 2: Pc is signaled for each non-zero-power CSI-RS resource. 
4 Conclusions
This contribution provided an analysis of subframe configuration and Pc configuration. The analysis of common vs. independent subframe configuration of multiple non-zero-power CSI-RS resources is summarized below.
	
	Common subframe configuration
	Independent subframe configuration

	Signaling overhead
	Low signaling overhead.
	Larger signaling overhead.

	TDM of multiple CSI-RS resources
	No TDM of multiple CSI-RS resources.
	Support TDM of multiple CSI-RS resource, which can increase the available resources for channel and interference measurements.

	Protection of PDSCH of Rel-10 and Rel-11 UEs
	By single configuration of Rel-10 muting.
	Potential re-design of muting configuration for Rel-11 UEs and scheduling restriction for Rel-10 UEs.

However, this can be avoided by proper eNB configuration of CSI-RS resources periodicities.


The following are proposed:
Proposal 1: subframe configuration (“subframeConfig”) is independently configured among the multiple non-zero-power CSI-RS resources. 
Proposal 2: Pc is signaled for each non-zero-power CSI-RS resource.
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