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1. Introduction
In the RAN1#69 meeting, there were some discussions on DM-RS enhancements for DL CoMP and a conclusion for remaining issue is considered as follows [1]:
- Conclusion for DM-RS:

▪ FFS of default values for x(0) and x(1) until the next meeting
In the RAN1#69 meeting, there were also some discussions on CSI-RS enhancements for DL CoMP based on FFS captured in the RAN1#68-bis meeting [2], but following two issues are not fully discussed and there is no agreement on it.
- Conclusion for CSI-RS:

▪ 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: Signaling of the bandwidth information for CSI-RS

In the contribution, we discuss above remaining issues for DL RS in Rel-11 and provide our views.
2. DL DM-RS 
(1) Default values for x(0) and x(1)
The default values for x(0) and x(1) in DM-RS sequence generation were discussed for the case that UE does not received the RRC configurations of x(0) and x(1). In detail, the default value of x(0)=PCI and x(1)=f(RNTI)  was proposed in [3]. 
In Rel-10, MU-MIMO can be supported for maximum total 4 layers. For up to total 2 layers, orthogonality with the same initialization value and different antenna ports can be supported by the same nSCID. And for the other layers, quasi-orthogonality with different initialization values can be supported by different nSCID. 

The above Rel-10 multiplexing cases could not be fully supported by the default value of x(0)=PCI and x(1)=f(RNTI). For example, in the case that DM-RSs for two UEs are multiplexed by using ‘AP=7/SCID=1’ and ‘AP=8/SCID=1’ (the other UE(s) may use ‘AP7/SCID=0’ and ‘AP=8/SCID=0’), the two DM-RSs can have orthogonality by the same initialization value and different antenna ports in Rel-10 with the same PCI value, and in Rel-11 with the same virtual cell ID indicated by RRC configurations. But, the two DM-RSs just have quasi-orthogonality by different initialization values in Rel-11 without receiving of RRC configuration if the default value of x(1) is defined as a function of RNTI, i.e., x(1) values in the case of using SCID=1 can be different between two UEs if x(1)=f(RNTI).
By the default value of x(1)=f(RNTI), the spatial reuse capability among TPs in CoMP scenario 4 can be guaranteed by different DM-RS sequence among UEs even though UE does not received the RRC configurations. However, the Rel-10 multiplexing cases could not be fully supported by the default value of x(1)=f(RNTI). We think that at least the above Rel-10 multiplexing cases should be supported by the default value and it is enough for the default value. The additional feature supported in Rel-11 (e.g. inter-point orthogonality in CoMP scenario 3, inter-point interference randomization for the spatial reuse capability among TPs in CoMP scenario 4) can be treated with Rel-11 configuration (e.g. UE-specific RRC configuration of x(0) and x(1)) if needed.
Therefore, the default value of x(0)=PCI and x(1)=PCI could be enough if the RAN1 decides to have the default value in Rel-11 DM-RS sequence generation.
Proposal 1: 

The default value of x(0)=PCI and x(1)=PCI could be enough if the RAN1 decides to have the default value in Rel-11 DM-RS sequence generation.

3. CSI-RS

(1) Whether the value of X and PC can also be configured per CSI-RS port
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 sequences 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 sequences within a CSI-RS resource.

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 sequences within a CSI-RS resource. If the aggregated CSI-RS resource is supported, each CSI-RS port can have different PC values within a CSI-RS resource.

Proposal 2: 

If aggregated CSI-RS resource is considered, there is need that each CSI-RS port has different scrambling sequences and Pc values within a CSI-RS resource. Otherwise, there is no need for different scrambling sequences and Pc values within a CSI-RS resource.
(2) Signaling of the bandwidth information for CSI-RS
If CoMP cooperation cells have different system bandwidth, UE could not know neighbor cell’s system bandwidth and it can cause some ambiguities in the decoding of CSI-RS sequence. Therefore, there could be need to have signaling of the bandwidth information for CSI-RS.

However, RAN 1 does not have enough discussion whether the different system bandwidth among CoMP cooperation cells can be supported or not. Therefore, if we consider Rel-11 time schedule, it is better to have discussion after the different system bandwidth among CoMP cooperation cells are decided to be supported.
4. Conclusion
In this contribution, we discussed remaining issues for DL RS in Rel-11 with following our proposals:
Proposal 1: 

The default value of x(0)=PCI and x(1)=PCI could be enough if the RAN1 decides to have the default value in Rel-11 DM-RS sequence generation.
Proposal 2: 

If aggregated CSI-RS resource is considered, there is need that each CSI-RS port has different scrambling sequences and Pc values within a CSI-RS resource. Otherwise, there is no need for different scrambling sequences and Pc values within a CSI-RS resource. 
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