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1 Introduction

This contribution provides the summary of the last remaining issues for CSI-RS and UE-specific RS for downlink CoMP. For CSI-RS, the interpretation of the parameter ns (slot index) is still open and needs to be completed to close the original working assumption. We also briefly discuss the UE assumption of PDSCH EPRE for demodulation in case of CoMP transmission. For UE-specific RS, an FFS still remains on the default values of the virtual cell ID parameters x(0) and x(1).
2 Remaining issue for CSI-RS
RAN1 has agreed that the scrambling sequence of the CSI-RS is initialized by the equation 
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. The only remaining issue is about the interpretation of the slot index ns.

The possibility to support a subframe shift between the cooperative cells was discussed in several past meetings without reaching a consensus. Therefore it is proposed to complete the design of CoMP CSI-RS by agreeing that ns is interpreted by the UE as the slot index of its serving cell.
Proposal 1: the slot index ns in the pseudo-random sequence generator initialization equation is interpreted by the UE as the slot index of its serving cell.
3 Remaining issue for UE-specific RS for PDSCH
RAN1 has agreed that the scrambling sequence of DMRS for PDSCH on ports 7~14 is initialized by 
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, where
· Two candidate values of X are configured: x(0) and x(1)
· nSCID is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that nSCID equals to 0 for the rank larger than 2 and x(0) is used

· The value range of x(n) (0(n<2) is 0 – 503

· FFS of default values for x(0) and x(1) 

If CoMP is supported by a new transmission mode (TM10) then the UE could support the Rel-11 interpretation of nSCID right after being configured in TM10. In this case, it might be useful to define default values for x(0) and x(1). If the Rel-11 interpretation of nSCID is only valid once a UE has received the configuration of x(0) and x(1) then there would be no need to define default values. 
Proposal 2: for the scrambling sequence of DMRS for PDSCH:
· if CoMP is supported with a new transmission mode, the default values for the virtual cell IDs x(0) and x(1) of the UE-specific RS are equal to the physical cell ID of the UE’s serving cell;
· otherwise, if TM9 is extended for CoMP, the values of x(0) and x(1) of the UE-specific RS must be signalled with the configuration of the Rel-11 interpretation of nSCID.

4 Power setting issues for CoMP demodulation

A concern was raised in [1] and [2] about the UE assumption on the transmission power of the PDSCH in relation to the transmission power of UE-specific RS when the PDSCH is transmitted by at least one TP that does not belong to the UE’s serving cell. The main reason for the concern was the possibility that different cells may have different configurations of the power boosting parameters PA and PB.
A UE receiving PDSCH from a TP not in its serving cell could still assume its UE-specific PB for PDSCH demodulation. The transmitting TP just needs to make sure its power settings are according to the UE’s serving cell’s PB. Although this may slight fluctuations of the PDSCH transmitted power across subframes, each TP should still be able to be within the limit of 6 dB power boosting. It is in general not clear that there would be a need to have different PA and PB settings for cooperative macro-cells and pico-cells since this situation could be avoided by a proper configuration at the time of deploying the CoMP cluster.

Proposal 3: UE assumes the power setting information of its serving cell for demodulating the PDSCH. Therefore, there is no specification impact.
5 Conclusions

The remaining issues of downlink reference signals for CoMP where analyzed in this contribution. Proposals to complete the specifications of downlink reference signals for CoMP are shown below.
Proposal 1: the slot index ns in the pseudo-random sequence generator initialization equation is interpreted by the UE as the slot index of its serving cell.
Proposal 2: for the scrambling sequence of DMRS for PDSCH:

· if CoMP is supported with a new transmission mode, the default values for the virtual cell IDs x(0) and x(1) of the UE-specific RS are equal to the physical cell ID of the UE’s serving cell;

· otherwise, if TM9 is extended for CoMP, the values of x(0) and x(1) of the UE-specific RS must be signalled with the configuration of the Rel-11 interpretation of nSCID.

Proposal 3: UE assumes the power setting information of its serving cell for demodulating the PDSCH. Therefore, there is no specification impact.
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