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1
Introduction
In this contribution we discuss remaining aspects relating to downlink CoMP reference signals, in particular with regard to DM-RS and CSI-RS proposals that were left open at the last meeting. 
CoMP feedback-related topics are discussed in [1]-[4].  Other CoMP related issues are addressed in [5]-[6]. 

2
Remaining issues regarding DM-RS

At RAN1#69 several remaining issues were decided, including the range of virtual cell IDs, as well as dynamic signaling aspects.  
Our views on several remaining issues are summarized below:  
· Default values of x(0) and x(1).  The issue of default values for the virtual cell IDs x(0) and x(1) was raised at RAN1#69.  These default values would apply to UEs that are not RRC-configured with specific values of x(0) and x(1), e.g., prior to such configuration taking place.  In our view, it is unclear why default values of the virtual cell IDs are needed because ultimately this would only amount to a signaling simplification.  In fact, if RAN1 defined such default values, the question arises why default values are not also introduced for other unrelated signaling parameters. Overall, although we do not see a strong need for introducing default values, if RAN1 decided that they are needed, our preference would be to have both x(0) and x(1) equal the PCI of the serving cell, i.e., the Rel-10 configuration.    
· Support for subframe offset. Subframe offset in a macro/pico deployment is a possible configuration that has been transparent to the specification (in the sense that it has never been agreed as a feature but at the same time not precluded by other agreements so far).  At RAN1#68bis there has been some discussion on enhancing DM-RS scrambling by signaling the subframe offset to allow dynamic switching of cinit between different subframe offsets.  While this proposal may show limited benefit in allowing for more flexible MU-MIMO pairing across transmission points, we do not view these scenarios as sufficient motivation for the additional standardization complexity.  
Proposal 1: 

· We do not see a strong need for introducing default values of x(0) and x(1). 

· Nevertheless, if such default values were introduced, our preference would be that both x(0) and x(1) equal the PCI of the serving cell. 
· No additional enhancements to accommodate subframe offset are needed. 
3
Remaining issues regarding CSI-RS

Our views regarding remaining issues can be summarized as follows:
· Configuration of CSI-RS parameters per-port.  Based on the agreements regarding the CoMP feedback framework, we do not see a need for allowing per-port signaling of CSI-RS parameters. 
· Signaling of the bandwidth information for CSI-RS.  At RAN1#68bis a proposal was discussed to allow for the signaling of bandwidth information as part of the CSI-RS configuration.  Proponents motivated the proposal by reducing cost/complexity at low power nodes through supporting a smaller system bandwidth, which in turn would require signaling of such information as part of the CSI-RS configuration.  In our view, there is not sufficient motivation that such configurations are indeed relevant in practice.  Full bandwidth support should not be a major issue for pico cells as even UEs have been required to support full bandwidth since Rel-8.  Therefore, given the limited applicability, we prefer not to support such signaling in Rel-11. 
· Enhancements to accommodate subframe offset.  At RAN1#68bis some discussions took place on whether the CSI-RS configuration discussed so far precludes cross-cell feedback in macro/pico deployments.  Proposals were made for a more flexible CSI-RS configuration that includes explicit signaling of the subframe offset in addition to the scrambling parameter X.  It should be noted, however that such signaling merely represents an enhancement and existing agreements already allow for support of subframe offset.  For illustration, Figure 1 provides a detailed example of how this can be accomplished.  Similar to the DM-RS we therefore do not see a need for any signaling enhancements.  
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Figure 1: CSI-RS configuration in macro/pico scenarios with subframe offset.
Proposal 2: 
· Configuration of non-zero-power CSI-RS resources is performed on a per-CSI-RS-resource basis, not per-CSI-RS port. 
· Signaling of bandwidth information is not necessary as part of the CSI-RS configuration. 

· No enhancements are needed to accommodate subframe offset in heterogeneous networks. 
4
Conclusions

In conclusion, this contribution has presented our views regarding remaining issues on DL reference signals for CoMP: 
DM-RS

· We do not see a strong need for introducing default values of x(0) and x(1). 

· Nevertheless, if such default values were introduced, our preference would be that both x(0) and x(1) equal the PCI of the serving cell. 
· No additional enhancements to accommodate subframe offset are needed. 
CSI-RS

· Configuration of non-zero-power CSI-RS resources is performed on a per-CSI-RS-resource basis, not per-CSI-RS port. 

· Signaling of bandwidth information is not necessary as part of the CSI-RS configuration. 

· No enhancements are needed to accommodate subframe offset in heterogeneous networks. 
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