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1. Introduction
In the previous RAN1#68-bis meeting, there are some discussions on CSI-RS enhancements for DL CoMP, and there are some agreements as follows [1]:
- Configuration of multiple non-zero-power CSI-RS resources includes at least:
▪ AntennaPortsCount
▪ ResourceConfig
▪ SubframeConfig
▪ Pc

▪ Parameter X to derive scrambling initialization

 - These parameters are configured per CSI-RS resource
In the contribution, we will discuss remaining issues on CSI-RS for DL CoMP as following conclusions in the previous RAN1#68-bis meeting [1].
- FFS whether some parameters can be configured per CSI-RS port considering the decision of supporting coherent joint transmission by the aggregated CSI feedback corresponding to multiple TPs in one CSI-RS resource

- FFS: UE specific RRC signalling for CSI-RS restriction is configurable per CSI-RS resource
- FFS: Signaling of the bandwidth information for CSI-RS

2. Parameters configured per CSI-RS port within a CSI-RS resource
 (1) Parameter X to derive scrambling initialization

Among the CSI-RS resources having the same RE position, the scrambling sequences for CSI-RS have to be different. However, within a CSI-RS resource, there is no need for different scrambling sequence if aggregated CSI-RS resource is not considered. For each CSI-RS port within a CSI-RS resource, the scrambling sequence can be distinguished by different RE positions or orthogonal codes.

On the other hand, if aggregated CSI-RS resource is considered, i.e., more than one CSI-RS from different TPs are configured as one CSI-RS resource (e.g. TP A transmits CSI-RS using antenna port number 15/16 and TP B transmits CSI-RS using antenna port number 17/18, and one CSI-RS resource according to 4 CSI-RS antenna ports (=antenna port number 15/16/17/18) is configured and signalled to an UE), there is need that CSI-RS ports can have different scrambling within a CSI-RS resource.

Proposal 1: 

If aggregated CSI-RS resource is considered, there is need that the CSI-RS ports have different scrambling within a CSI-RS resource. Otherwise, there is no need for different scrambling within a CSI-RS resource.

(2) PC
It is also FFS whether CSI-RS ports always have the same Pc or can have different Pc values within a CSI-RS resource. It follows the issue whether CSI-RS ports always have the same scrambling or can have different scrambling within a CSI-RS resource. These issues depend on the decision of the CSI feedback. If aggregated CSI feedback is supported by the aggregated CSI-RS resource, the aggregated CSI feedback will be measured on a single CSI-RS resource where the different antenna ports would be mapped to geographically separate antennas. In this case, different CSI-RS ports can have different Pc value within a CSI-RS resource.

Proposal 2: 

For Pc, the configuration per CSI-RS port depends on the decision of the CSI feedback. If aggregated CSI feedback is supported by the aggregated CSI-RS resource, there is need that the CSI-RS ports have different Pc values within a CSI-RS resource. 
3. Additional signaling parameter - UE specific RRC signalling for CSI-RS restriction
It is already known from Rel-10 specification that the UE shall assume that CSI reference signals are not be transmitted
- in the special subframe(s) in case of frame structure type 2,

- in subframes where transmission of a CSI-RS would collide with transmission of synchronization signals, PBCH, or SystemInformationBlockType1 messages,

- in subframes configured for transmission of paging messages. 
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Figure 1: CSI-RS transmissions from multiple TPs

As described in Figure 1, UE 1 can receive CSI-RS A from TP A and CSI-RS B from TP B. If UE 1’s serving cell(point) is TP A, UE 1 can know TP A’s information for the above mentioned subframes in which the UE shall assume that CSI-RS are not be transmitted. However, UE 1 could not know TP B’s information for the above subframes. 

If two TPs have the same configuration for the above subframes, UE 1 can automatically know. But for this, there could be some restrictions. Furthermore, it could not be known if two TPs do not be on synchronization network.
Therefore, the situation that the UE can not know neighbor cell(point)’s subframe information related to the above restriction of CSI-RS transmission should be considered. For this, the UE-specific RRC signaling per CSI-RS resource to indicate which subframes are valid and/or restricted for CSI-RS transmission could be needed as proposed in [2].

For the signaling, the special subframe(s) for TDD and subframes for PSS/SSS/PBCH can not be considered. Because these subframes can be configured with 5ms or 10ms periodicity, i.e. almost subframes configured for CSI-RS transmission can not be actually transmitted if a subframe index within a radio frame for the CSI-RS transmission is #0 and/or #5 (additionally #1 and/or #6 in TDD). Therefore, the eNodeB may not have these configurations for CSI-RS.

On the other hand, SIB1 and paging message can be considered for the signaling. Within the SIB1 and/or paging message periodicity which can be multiple numbers of CSI-RS periodicity, the information related to the CSI-RS periodicity in which a subframe are valid and/or restricted for CSI-RS transmission could be indicated.
Proposal 3: 

The UE-specific RRC signaling per CSI-RS resource to indicate which subframes are valid and/or restricted for CSI-RS transmission could be needed. 
  - With consideration of neighbor cell’s SIB1 and paging message

4. Conclusion
In this contribution, we discussed further details on CSI-RS for DL CoMP in Rel-11 and provide our views as follows:
Proposal 1: 

If aggregated CSI-RS resource is considered, there is need that the CSI-RS ports have different scrambling within a CSI-RS resource. Otherwise, there is no need for different scrambling within a CSI-RS resource.

Proposal 2: 

For Pc, the configuration per CSI-RS port depends on the decision of the CSI feedback. If aggregated CSI feedback is supported by the aggregated CSI-RS resource, there is need that the CSI-RS ports have different Pc values within a CSI-RS resource. 

Proposal 3: 

The UE-specific RRC signaling per CSI-RS resource to indicate which subframes are valid and/or restricted for CSI-RS transmission could be needed. 
  - With consideration of neighbor cell’s SIB1 and paging message
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