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1. Introduction
In the previous RAN1#68 meeting, there are some discussions on CSI-RS enhancements for DL CoMP, and there are some agreement as follows [1]:
- Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner
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▪ At least X will be signaled 
▪ FFS: Interpretation of ns

▪ Range of X is 0 to 503

- Pc is configurable at least per CSI-RS resource

▪ FFS: Configuration per CSI-RS port

In the contribution, we will discuss remaining issues on CSI-RS sequence and configuration in Rel-11 and provide our views.
2. CSI-RS sequence
[FFS: Interpretation of ns]
In [2], the subframe offset ∆ns are proposed with following equation for the case that different cells(points) in CoMP cooperating set are not synchronized and multiple CSI-RS in the different cells(points) have different slot numbers ns.
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- ∆ns is relative to subframe 0 of the serving cell

- ns is the slot number of the serving cell, derived by the UE

If multiple CSI-RS in a subframe have the same slot number, there would be no need to inform the slot number to generate the pseudo-random sequence for multiple CSI-RS as described with ‘case 1’ in Figure 1. On the other hand, if a CSI-RS resource is transmitted by a neighbor cell which has a slot/subframe shifting relative to the serving cell, then the CSI-RS resource of the neighbor cell may not have the same slot number as the serving cell. Therefore, information about the slot number should be re-considered per CSI-RS resource.
It may be true in above situation that CSI-RS sequence could be generated with considerations of the subframe offset ∆ns. However, for ‘case 2’ in Figure 1 that the subframe mapped CSI-RS for the serving cell and the neighbor cell is the same in UE-perspective, there could be no need for additional signaling of the subframe offset ∆ns even though the subframe offset ∆ns are different between the serving cell and the neighbor cell. If the neighbor cell inform two parameters related CSI-RS resource configuration (=‘subframeConfig
’ and ‘resourceConfig
’) with considerations of the subframe offset ∆ns (=signaling (ns+∆ns) instead of ns), then UE can know the slot number used for CSI-RS sequence in the neighbor cell. Furthermore, the subframe mapped CSI-RS for the neighbor cell in UE-perspective can also be known according to the subframe for the serving cell. By the signaling of ns from the serving cell and the signaling of ns+∆ns from the neighbor cell, UE can automatically know the value ∆ns because the value ns is the same for the serving cell and the neighbor cell.
For ‘case 3’ in Figure 1 that the subframe mapped CSI-RS for the serving cell and the neighbor cell are different in UE-perspective, there could be need for signaling of the subframe offset ∆ns. The subframe mapped CSI-RS for the neighbor cell in UE-perspective can not be known. The value ns are different between the serving cell and the neighbor cell, and the value ∆ns have to be independently signalled.
As a result, for the ‘case 1’ and the ‘case 2’ in Figure 1, there could be no need for additional signaling of the subframe offset ∆ns by signaling (ns+∆ns) instead of ns, and it can be implemental without changes of specification. For the ‘case 3’ in Figure 1, there could be need for signaling of the subframe offset ∆ns. However, we think that there are no strong needs for this type of CSI-RS subframe configurations between the serving cell and the neighbor cell, i.e., the ‘case 2’ can be enough with large re-use factor for the case that different cells(points) in CoMP cooperating set are not synchronized and multiple CSI-RS in the different cells(points) have different slot numbers ns.
Proposal 1: 
CSI-RS sequence could be generated with considerations of the subframe offset ∆ns. However, there could be no needs for additional signaling of the subframe offset ∆ns.
Case 1
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Case 2
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Case 3
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Figure 1: CSI-RS configuration between the serving cell and the neighbor cell
[FFS: CSI-RS ports always have the same or can have different scrambling within a CSI-RS resource]
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. Because, 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 UE), there is need that CSI-RS ports can have different scrambling within a CSI-RS resource.
Proposal 2: 

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.

3. CSI-RS configuration

[antennaPortsCount, resourceConfig]

Each parameter can be independently configured among CSI-RS resources as the working assumption.
[subframeConfig]

Regarding to this parameter, similar issue has already discussed during Rel-10. There are some benefits to make the CSI-RS subframes among TPs be aligned as much as possible. 

However, each TP can still have different CSI-RS periods although the CSI-RS subframes among TPs are aligned, i.e. the CSI-RS subframes for TP having longer CSI-RS period can be subset of the CSI-RS subframes for TP having shorter CSI-RS period as described in Figure 2.
Therefore, the independent subframe configuration among CSI-RS resources should be considered for full flexibility to support all of the following 3 considerable cases in Figure 2.
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Figure 2: CSI-RS subframe configurations
Proposal 3: 

For ‘antennaPortsCount’, ‘resourceConfig’ and ‘subframeConfig’, each parameter can be independently configured among CSI-RS resources.

[Pc, FFS: Configuration per CSI-RS port]

In last meeting, it is 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 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 4: 

For Pc, the configuration per CSI-RS port depends on the decision of the CSI feedback. If aggregated 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. 

4. Conclusion
In this contribution, we discussed further details on CSI-RS sequence and configuration in Rel-11 and provide our views as follows:
Proposal 1: 
CSI-RS sequence could be generated with considerations of the subframe offset ∆ns. However, there could be no needs for additional signaling of the subframe offset ∆ns.
Proposal 2: 

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 3: 

For ‘antennaPortsCount’, ‘resourceConfig’ and ‘subframeConfig’, each parameter can be independently configured among CSI-RS resources.

Proposal 4: 

For Pc, the configuration per CSI-RS port depends on the decision of the CSI feedback. If aggregated 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. 
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� ‘subframeConfig’ → UE can know subframe number for each CSI-RS resource
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