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1 Introduction  
CoMP evaluation is important to further study CoMP for Rel-11.  Through simulations, performance gain of CoMP schemes over single-cell schemes can be clarified under different scenarios.  This also helps to investigate the need of feedback or SRS enhancements for CoMP.  In order to have meaningful comparison among simulation results from companies, common simulation assumptions and scenarios should be defined.  In 3GPP RAN1 #59bis meeting, the evaluation scenarios and assumptions for intra-site downlink CoMP were agreed in [1].  Since it was for Rel-10 CoMP evaluation, it is recommended to review and refine the simulation assumptions again for Rel-11 CoMP evaluation.  In this contribution, we focus on considerations on the refinements of these assumptions.
2 CoMP schemes and deployment scenarios
· In Rel-10 evaluation, we focused on intra-site CoMP.  Additional deployment scenarios should be considered in order to fully explore the potential gain brought by CoMP.  Constraints on backhaul capacity and latency should be considered carefully.  As stated in [2], the backhaul latency could be classified into the following categories:

· Minimal latency (in the order of μs) for eNB to RRH links
· Low latency (<1 ms) associated with co-located cells or cells connected with fibre links and only limited number of routers in between
· Typical inter-cell latency associated with X2 interfaces.
We consider the first two as the low latency link.  At least two specific values for latency should be agreed for inter-site latency modeling.

For CoMP transmission schemes, both JP and CS/CB can be considered but JP should be restricted to the scenarios with low latency link between transmission points as high backhaul capacity and less latency are required for JP to work well. CS/CB using dynamic coordination needs less latency and CS/CB using semi-static beam coordination can be fit to all three cases. 

Based on these considerations, here we list the scenarios we should focus on in Rel-11:
1. Homogeneous network deployment:
- Intra-eNB JP
- Intra-eNB CS/CB 

- Inter-eNB CS/CB

2. Heterogeneous network deployment – macro-pico with X2 interface

- CS/CB between macro and pico eNBs
- CS/CB between pico eNBs with X2 or low latency link

- JP between pico eNB with low latency link

3. Distributed RRU deployment – macro-RRU with low latency link

- CS/CB or JP between macro and RRUs  
Note that for all deployments, DL MIMO with dynamic SU/MU switching should be considered.

Considering simulation cases, both 3GPP case1 and ITU UMi from Table A.2.1.1-1 of [2] should be used for homogeneous network evaluation.  For heterogeneous network and RRU deployments, we can focus on cases 5.3 and 6.2 stated in Table A.2.1.1.2-2[2] and follow the corresponding simulation assumptions defined in Table A.2.1.1.2-3[2].
We see the distributed RRU scenario similar to the macro-pico scenario.  The main difference is that the RRU nodes are connected to macro eNB with low latency link while macro-pico link is X2 interface as shown in figure 1.
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Figure 1 Distributed RRU and macro-pico deployments
For macro-pico scenario, we suggest to consider a placement of pico nodes in cluster as shown in figure 2 for the evaluation of pico-pico coordination. This can be considered as a special case of correlated node distribution under configuration 3 in Table A.2.1.1.2-4[2].  This reflects the case that multiple pico nodes are placed closer to each other to cover a larger hotzone region.  In this case, interference is more severe between the pico nodes in a cluster which can potentially benefit more from interference coordination/avoidance techniques like CoMP.
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(a) Pico-node clusters in a macro cell                (b) two pico nodes in a cluster e.g. x=60m
Figure 2 Placement of pico nodes in a cluster
3 Antenna Configurations
In [1], the following antenna numbers in black were considered.  We suggest adding the numbers in red for Rel-11 CoMP evaluation.
· Number of Tx antennas per cell = 2, 4, 8
· Number of Rx antennas per UE = 2, 4
Since 8Tx have been considered in single-cell DL-MIMO in Rel-10, we think it is necessary to evaluate the case with 8Tx per cell for CoMP.  It is expected to have better coordinated beamforming effect in 8Tx case because of the nature of narrower beams.  For number of Rx antennas per UE, it makes sense to extend the study to 4Rx UEs provided that the popularity of larger devices like tablets is increasing.

For priority of antenna configurations on polarization and spacing, we can follow the assumptions agreed in Rel-10 single-cell DL MIMO [3][4].  i.e. Closely spaced cross polarized antenna at eNB is considered as the highest priority.

4 Other considerations 
4.1 Traffic Models

In [1], it was agreed that both full-buffer and non-full-buffer should be evaluated.  However, there were very few non-full-buffer evaluations in Rel-10 evaluation because of time limit.  In Rel-11, more effort should be put on the non-full-buffer evaluation to reflect the CoMP gain with more realistic traffic.  We can follow the agreed FTP traffic models in [2].  For full-buffer, we should continue to simulate the scenarios with low UE loading and high UE loading (i.e. 2UEs and 10UEs).

4.2 Channel estimation error and Interference estimation error modeling
In order to emulate the practical system, in CoMP simulation we should consider channel estimation error e.g. includes SRS estimation error for TDD, CSI-RS estimation error for CSI-feedback and DMRS channel estimation error for demodulation.  It is useful to align these estimation errors modeling among companies but it may take long time to do so.  In any case, each company should describe the estimation error modeling used in their evaluation.  Also, with CSI-RS muting agreed in Rel-10, each company should describe how CSI-RS muting is used and should consider the CSI-RS muting overhead (if it is used) in their evaluation.  

Another issue is the assumption on inter-cell interference modeling.  The CoMP gain can be quite different whether we consider inter-cell interference suppression at the receiver for the single-cell baseline.  We suggest aligning this modeling in our evaluation.
4.3 Other simulation description
For calibration and fair comparison, more details about the simulation setup should be provided.  Some of these can greatly affect the CoMP gain. So it would be helpful to provide these details.
-  High level description of scheduler algorithm 

-  Post-beamforming SINR calculation - affected by link adaptation and CoMP-non-CoMP switching strategy.

-  Feedback assumptions - including feedback scheme and/or UL sounding scheme, feedback granularity 
-  Time/frequency synchronization assumptions
-  Creation and maintenance of CoMP sets: 

- Assumptions on CoMP sets definition and creation

- fixed vs. adaptive clusters, size of cluster…

-  Percentage of CoMP users, percentage of CoMP transmission, geometry of CoMP UEs, etc
5 Conclusion
In this contribution, we discuss about the simulation assumptions and scenarios for CoMP evaluation in Rel-11.  Three main types of CoMP deployment scenarios are considered.  We also share our views on antenna configurations and other considerations like traffic model and estimation error modeling.  It would be useful for all the interested companies to align as much as possible on the simulation assumptions.
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