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Discussion and decision 
1 Introduction 
In this contribution, we discuss the downlink power allocation issues for CoMP. 
We review the downlink power allocation assumption in Rel-8/9/10 in Section 2, followed by discussions and proposals on the extension required for the support of CoMP in Rel-11.
2 Downlink Power Allocation in Rel-8/9/10
In LTE Rel-8/9/10, UE needs to know the EPRE (Energy Per Resource Element) relationships among PDSCH, CRS, DM-RS of the serving cell, in order to perform PDSCH demodulation and CSI measurement [1]. 
For demodulation of PDSCH using CRS, Rel-8/9/10 specifies that the UE may assume:
· The ratio of PDSCH EPRE to CRS EPRE in OFDM symbol without CRS (denoted ρA) is determined by the UE-specific parameter PA, and;
·  The ratio of PDSCH EPRE in OFDM symbol with CRS to PDSCH EPRE in OFDM symbol without CRS (denoted ρB/ ρA) is determined by the cell-specific parameter PB. 
Signalling of PA enables UE-specific power control on PDSCH. To enable extension of CRS coverage, the ratio ρB/ ρA can be configured so that part of the PDSCH EPRE of OFDM symbol with CRS can be used to boost the CRS EPRE.
For demodulation of PDSCH using DM RS, Rel-10 specifies that the UE may assume:

· The ratio of PDSCH EPRE to DM RS EPRE within each OFDM symbol containing DM RS is 0dB for rank <=2 and -3dB otherwise.
· The ratio of PDSCH EPRE in OFDM symbol with CRS to PDSCH EPRE in OFDM symbol without CRS (denoted ρB/ ρA) is determined by the cell-specific parameter PB.
In the next section, we examine if the same power allocation assumption still holds for CoMP.
3 Downlink Power Allocation for CoMP
For CoMP, the UE also needs to have the correction assumption about the power ratios for demodulation of PDSCH and for CSI feedback. Assuming CoMP reception based on DM RS (DPS or JT), Rel-10 assumption about the ratio of PDSCH EPRE to DM RS EPRE within each OFDM symbol containing DM RS can still hold, i.e. the ratio concerned is transparent to CoMP operation and no additional specification is needed.
Observation 1: The ratio of PDSCH EPRE to DM RS EPRE within each OFDM symbol containing DM RS is transparent to CoMP operation.

On the other hand, UE’s assumption on ρB/ ρA, which is required for CoMP reception based on DM RS, as well as CSI feedback, may need further discussions. For CoMP scenarios 1, 2, 3 (see appendix), since each TP is a separate cell, it is possible and may in fact be beneficial to allow the flexibility to configure different ρB/ ρA for different TP. In particular, for a heterogeneous deployment scenario, it can be beneficial to have different ρB/ ρA’s for macro cells and pico cells, this is illustrated in Figure 1.
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Figure 1: Different ρB/ ρA’s for macro cell and pico cells

For CoMP scenario 4, where all TPs share the same cell id, it is necessary to have the same ρB/ ρA for all TPs in order to support SFN reception which is also critical for legacy UEs.
Observation 2: For CoMP scenario 1, 2, 3, ρB/ ρA can be different for different cell, hence may not be transparent to CoMP operation, including PDSCH demodulation and CSI feedback. For CoMP scenario 4,  ρB/ ρA is still fixed for all TPs, hence is transparent to CoMP operation.
In our view, the above observation implies the following for CoMP scenario 1, 2, and 3: 

1. PB needs to be dynamically signalled for CoMP demodulation, in order to support CoMP schemes such as DPS and JT.
2. Signalling of separate ρB/ ρA for separate cell/TP is also needed for CSI measurements of the cells/TPs.
Proposal 1:  For CoMP scenario 1, 2, 3, ρB/ ρA can be different for different cell. Dynamic PB signalling is needed to support PDSCH demodulation for CoMP schemes such as DPS and JT. 
Proposal 2:  For CoMP scenario 1, 2, 3, ρB/ ρA can be different for different cell. Signalling of separate ρB/ ρA for separate cell/TP is also needed for CSI measurements of the cells/TPs.

4 Conclusions
In this contribution, we discuss the issues of downlink power allocation for CoMP. Our observations and proposals are as follows:
Observation 1: The ratio of PDSCH EPRE to DM RS EPRE within each OFDM symbol containing DM RS is transparent to CoMP operation.
Observation 2: For CoMP scenario 1, 2, 3, ρB/ ρA can be different for different cell, hence may not be transparent to CoMP operation, including PDSCH demodulation and CSI feedback. For CoMP scenario 4,  ρB/ ρA is still fixed for all TPs, hence is transparent to CoMP operation.
Proposal 1:  For CoMP scenario 1, 2, 3, ρB/ ρA can be different for different cell. Dynamic PB signalling is needed to support PDSCH demodulation for CoMP schemes such as DPS and JT. 
Proposal 2:  For CoMP scenario 1, 2, 3, ρB/ ρA can be different for different cell. Signalling of separate ρB/ ρA for separate cell/TP is also needed for CSI measurements of the cells/TPs.
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6 Appendix
CoMP deployment scenarios [2]
· Scenario 1: Homogeneous network with intra-site CoMP, as illustrated in Figure 2
· Scenario 2: Homogeneous network with high Tx power RRHs, as illustrated in Figure 3
· Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have different cell IDs as the macro cell as illustrated in Figure 4.
· Scenario 4: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell as illustrated in Figure 4.
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Figure 2: Scenario 1 - Homogeneous network with intra-site CoMP
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Figure 3: Scenario 2 - Homogeneous network with high Tx power RRHs
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Figure 4: Scenario 3/4 - Network with low power RRHs within the macrocell coverage
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