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1 Introduction

·      In 3GPP RAN#63bis meeting, some agreements were reached for CoMP in Rel-11[1][2] and four scenarios were identified for evaluation in [3]:

· Scenario 1：Homogeneous network with intra-site CoMP

· Scenario 2：Homogeneous network with high Tx power RRHs 

· Scenario 3：Heterogeneous network with low power RRHs within the macrocell coverage
· Scenario 4：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
In this contribution, we further analyzed the details of these different scenarios and give out our preference for further study.

2 Further details of CoMP scenarios for heterogeneous network
In heterogeneous network, the configuration of low power transmission node is mainly used for hot spot coverage or blind spot coverage. In these cases, the coverage between low-power transmission nodes is usually separated, so the interference between low-power nodes is not a major consideration.  The coordination should be focused on the interference mitigation between macro and low power RRH as the interference in this case is often much worse than between transmission points within the same layer [7]~[11], as illustrated in figure1. 

In heterogeneous network, one issue needed for further discussion is how to configure the cell ID for scenarios with low power RRHs within the macro-cell coverage.  Advantages for distributed RRHs all within the same logical cell were discussed in [11] but [13] pointed out that this scenario is not for network performance optimization. 
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Figure1 Illustration for CoMP in heterogeneous network

In the following section, we summarize the potential advantages[11] and limitations compared to separate cell ID were listed below.
· Advantages：

· Minimize the set of resource elements occupied by CRS, thereby avoiding the detrimental impact of interference from CRS.  Problems with CRS and PDSCH collisions vanish for joint transmission 
· Avoid many instances of hand-over between transmission points 
· DMRS configuration for joint transmission can be simpler if existing DMRS is used for the entire cell. 
· Limitations
· Limited support of the UEs without UE-specific configuration of RS for channel measurement.  This type of limitations applied to Rel-8/9 UEs and Rel-10 UEs if UE-specific CSI-RS configuration is not agreed.
· If macro and RRH operates in the same layer, resource is not well utilized compared with the case of macro-pico with different cell IDs.  Also, not all the UEs will benefit from combining gain of signals from macro and repeated signal from RRHs if RRHs are low power.  This is hard to cover the loss of not having transmission in two layers.
· If macro and RRH operates in different layers, CQI measurement is hard to match with the actual transmission when the measurement is done from all antennas but transmission is done only in part of antennas.  
· Difficulty on RRH selection/re-selection 

· Since multiple RRHs have same cell IDs as macro cell, it is difficult for eNB to reliably distinguish link quality of a UE to each RRH.  Even if the CSI-RS be configured as UE-specific, it is difficult to decide which RRH should UE be connected for based on current protocol(the RSRP/RSRQ is measured based on CRS in current protocol), especially for UEs which only feed back CSI information based on its own CSI-RS configuration or CRS.  Channel reciprocity can possibly be used in this case but it may be limited to long term measurement in FDD case.  If we need better RRH selection and coordination, multi-RRH CSI feedback is needed.  The complexity in terms of standardization is then not less than the macro-pico case with multi-cell CSI feedback.
· Limited PDCCH resources
· Unlike macro-pico scenario with availability of 2 layers of PDCCH resources, PDCCH resources can be transmitted in one layer only in macro-RRH with same cell ID.  This can be insufficient if it is shared by all UEs.  
· Limited DMRS resources or interference problem with DMRS
· It can be viewed as single cell MU-MIMO when macro eNB and RRH serve different UEs simultaneously.   If existing DMRS resources are used for both macro and RRHs, number of MU-MIMO layers supported is likely not enough.  If the same DMRS resources are used for macro and RRHs at the same instant, interference problem arises.

From the analysis above we can see that although a few advantages can be achieved in case of low power RRHs within the macrocell coverage have the same cell IDs as the macro cell, it may introduce some limitations and issues which need further standardization.   From our point of view, it is not clear that pros have heavier weight than cons in this case.  Unless clear advantages can be identified, slightly lower priority should be given to scenario 4 comparing with scenario 3 provided that there are many scenarios we need to evaluate.  Also, both scenarios 3 and 4 should be compared to the same baseline of macro-pico with time domain eICIC.
Proposa1 1：Lower priority should be given to scenario 4 in phase 2.
Proposal 2:  Both scenarios 3 and 4 should be compared to the same baseline of macro-pico with time domain eICIC.

3 Macro-pico deployment with X2 interface
It is agreed in [3] that higher latency and limited capacity for scenarios 2 and 3 is considered in step2.  X2 is one type of interface with higher latency and limited capacity comparing with optical fibre.  Since X2 interface is considered in time domain eICIC design, it makes sense to extend the study of eICIC to spatial domain especially under the heterogeneous network.  Fibre optical link between macro and RRHs are not always available.  It is still worth putting effort on studying the case without fibre optical links so that interference situation can be further improved on top of time domain eICIC.   As CoMP evaluation in Rel-10 didn’t consider heterogeneous network,  it is premature to say low gain is expected in any case with X2 interface.  The study of this case should be given at least in the same priority as scenario 4.

Some simple CoMP schemes which are less sensitive to higher latency and limited capacity should be considered.  Also, it would be good to have CoMP schemes which can benefit to legacy UEs as well.  In figure 2, we show a simple inter-eNB coordination technique.  Macro and pico eNBs just need to coordinate and exchange the partial CSI information on the polarized direction.  For example, one polarized direction is used in macro layer and another polarized direction is used in pico layer.  It does not require any extra feedback for coordinating cells in this case.  It can be shown that interference can be reduced with this kind of simple coordination.  
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       Figure 2 Coordination on the co-phasing term only between eNBs under cross polarized antenna configuration 

(i.e. Coordination is not done on v1, v2, v3. Legacy UEs are benefited from CoMP as no extra feedback is needed.)
Proposal3 ：Macro-pico deployment with X2 interface (scenarios 3 and step 2 in backhaul consideration) should be considered in the same priority as scenario 4.   
Proposal4：Some simple coordination schemes which require only X2 interface changes should be considered.
4 Conclusion

In this contribution, we further analyze the CoMP scenarios discussed in RAN1#63bis meeting, especially for scenario 4 and some proposals are given as below:
· Lower priority should be given for scenario 4 at the stage of R11
· Both scenarios 3 and 4 should be compared to the same baseline of macro-pico with time domain eICIC.

· Macro-pico deployment with X2 interface (i.e. scenarios 3 and step 2 in backhaul consideration) should be considered in the same priority as scenario 4.  
·  Some simple coordination schemes which require only X2 interface changes should be considered.
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