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1 
Introduction
It has been concluded in the CoMP Study Item phase ‎[1] that 

Following the observations on CoMP performance benefits, which are based on the evaluations of coherent joint transmission, coordinated scheduling/beamforming, dynamic point selection, and dynamic point blanking, the work for specifying CoMP support in Rel-11 should focus on

-
Joint transmission

-
Dynamic point selection, including dynamic point blanking

-
Coordinated scheduling/beamforming, including dynamic point blanking

In this contribution, we provide our views on the demodulation RS design aspect for the above listed CoMP schemes.
2 
DL CoMP RS design
As discussed in our high level proposal papers ‎[2]
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‎[3], DCS provides a robust gain in downlink cell edge throughput in the most widely used LTE antenna configuration and varied deployment conditions, and very importantly it can operate in all the transmission modes in Rel-8/9/10. Hence DCS need be prioritized in inter-cell CoMP. Also we see intra-cell CoMP as a natural evolution from the DL MIMO features introduced in Rel-9/10. In section 2.1 we first give our view on RS considerations for DCS, and in section 2.2 we give our view on RS design for intra-cell CoMP.
2.1 RS considerations for inter-cell CoMP
With DCS, cross-cell scheduling and multi-cell scheduling can be used for DL assignment(s), transmission schemes introduced in rel-8/9/10 can be used to carry the transmission, and the corresponding CRS and DMRS in Rel-8/9/10 can be used to demodulate the received signals. In addition, any improvement in Rel-11 for a single cell also naturally carries over to DCS. Consequently RS design in Rel-8/9/10 should be sufficient for DCS operations, and we do not see the need to change the RS design for DCS. 
Proposal 1: Rel-8/9/10 RS design can be reused for DCS.
2.2 RS design for Intra-cell CoMP 
For intra-cell CoMP, the number of transmission points, the number of simultaneously scheduled UEs and the transmission ranks for UEs all come together to determine the required number of demodulation RS.  For deployments exemplified by scenario 4, there are multiple transmission points in a macro coverage area. Even though in the evaluation methodology document ‎[1], 4 picos are dropped in each macro; in a real deployment in the future, there will be deployments with more than 4 picos and deployments with fewer than 4 picos in a macro area. The propagation condition also leads to difference in the optimal (average) transmission rank in each deployment. In addition, data traffic type and scheduler implementation can also lead to difference in the variation in the number of simultaneously scheduled UEs. Consequently it is rather difficult to set a hard limit on the number of RS for those divergent scenarios. 
Observation: For intra-cell CoMP the total number of layers transmitted within one cell could be significantly higher than what is supported by the most relevant transmission modes 8 & 9.

In order to ensure that intra-cell CoMP support is flexible and future proof, the TM7 RS design offers a useful precedence for intra-cell CoMP RS design. In the TM7 RS design, the reference signal is seeded with cell-ID and UE-ID, and quasi-orthogonality among UE-specific RS is achieved so no hard limit is put on the number of available RS, and transparent MU-MIMO is also supported readily.
Assuming that UE-ID is included in initialization process of the DM RS sequences used for tm8 and tm9 in Rel-10, then the orthogonality among DM RS ports for a single user would not be impacted; only the possibility to create orthogonal ports among users is not extended. Note that the possibility is not degraded compared with Rel-10 as UE-ID could be included only for users which can not be multiplexed via existing Rel-10 mechanism and then eNB would still have the possibility to create two pairs of orthogonal users, each with up to two layers. Moreover for users using sequences where UE-ID is included in the initialization process there would be no need to restrict the number of layers used for that particular UE.
Proposal 2: For intra-cell CoMP, supporting UE ID based DM RS sequence initialization should be considered.
3 
Conclusion
In this contribution, we share our views on what enhancements are needed for reference signals in order to support CoMP. Based on these views we make the following proposals and observations:

Proposal 1: For inter-cell CoMP Rel-8/9/10 RS design can be reused for DCS.

Observation: For intra-cell CoMP the total number of layers transmitted within one cell could be significantly higher than what is supported by the most relevant transmission modes 8 & 9.
Proposal 2: For intra-cell CoMP, supporting UE ID based DM RS sequence initialization should be considered.
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