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1. Introduction
Comparing the current and previous SID [1], some new scenarios are incorporated. In this contribution, we present our high level views on the CoMP transmission schemes.
2. Views on CoMP transmission schemes
As per TR 36.814, the CoMP transmission scheme is categorized into joint processing and coordinated scheduling/beamforming. The main difference lies in whether the data intended for the target UE is available at the cooperating transmission point. Key factors that affect the selection and implementation of CoMP schemes include the backhaul connection, CSI requirements, synchronization requirements etc.
2.1. Joint processing
2.1.1 Scheme requirements

For joint processing, data intended to target UE should be available at coordinating points timely. Considering the nature of wideband transmission, hundreds of Mbps data rate is a basic requirement. Besides, data are sent simultaneously from multiple transmission points, and thus the latency should be short.
For signal reception, signal from multiple transmission points should arrive at UE receive antennas at the same time to avoid inter-symbol interference. Due to the essence of OFDM modulation, the timing difference of arriving signal should be within a fraction of CP length, e.g., 1~2μs for normal CP. This value includes synchronization error of two transmission points and propagation delay, which impose tight constraint on the synchronization error. It is the same with frequency synchronization.
For coordinated transmission of multiple points, accurate CSI is necessary at the network side. If relies on feedback, the overhead of uplink channel increase linearly with the number of transmission points. However, the overhead could be justified if significant gain is observed.
2.1.2 Supported scenarios

In the case of homogeneous macro network scenario with intra-eNodeB coordination, it is obvious that the connection is sufficient for joint processing. Besides, the transmission points are located at the same geographical location (the coverage is different), the signal propagation delay is almost the same. Accurate time and frequency synchronization is relatively easy to be achieved in this case. Therefore, joint processing could be supported at least for scenarios of intra-eNodeB homogeneous macro network. Moreover, performance of joint processing under insufficient connection condition should also be studied.

· Joint processing should be supported in scenario of intra-eNodeB homogeneous macro network.

For scenarios of distributed RRH, joint processing is also feasible. Firstly, the connection is sufficient; Secondly, the coverage of an RRH is small, hence, the propagation delay is neglectable; Thirdly, time and frequency synchronization is realizable since they are controlled in centralized manner. It is expected that joint processing can achieve significant gain in this scenario.

· Joint processing should be supported in scenario of distributed RRH.

2.1.3 Accurate CSI achievement

According to the result of LTE-A study item, accurate CSI is needed at network side to facilitate joint processing. Thus, one of the main problems that should be studied thoroughly is CSI feedback. As a feedback mechanism, channel reciprocity is promising in terms of feedback overhead and performance, especially in TDD system. Hence, joint processing based on channel reciprocity should be studied at least for TDD system. Some of the simulation results are shown in the Appendix. It can be seen that significant gain is observed even if channel estimation error is considered.
· Channel reciprocity should be exploited to achieve accurate CSI.
For schemes relying on feedback, the combination of per-cell feedback and inter-cell information is scalable and flexible, that should be considered in the feedback design.

· Per-cell feedback + inter-cell information should be considered as baseline of feedback modes.

Due to the introduction of DM-RS, whether the transmission is single point or multiple points can be made transparent to UE. However, the interference experienced by UE is different according to different transmission schemes and cooperating set. Therefore, the interference measurement mechanism should be flexible enough to enable UE estimating the proper interference.
· Interference measurement mechanism should be flexible enough.

As a special form of joint processing, dynamic transmission point selection impose less tight constraint on the time and frequency synchronization, and inter-cell information is not needed. Therefore, it could also be supported from implementation perspective.

2.2. CS / CB
CS / CB does not need to share data to coordinating points, however, the dynamic scheduling information should be sent to coordinating points in time. Since no data sharing is needed, the capacity requirement to backhaul can be degraded by an order or so. But, the latency requirement is still as tight as joint processing, that is, inter-eNodeB scenario is not feasible to implement CS / CB.
· It is not feasible to implement CS / CB in inter-eNodeB scenario.

Since only one transmission point is responsible for data transmission of a UE, time and frequency synchronization requirements is less tight. Most of the scenarios can easily meet the requirement.
Scenarios that can benefit from CS / CB includes homogeneous macro network, distributed RRH for hotspot [4]. For the latter, the coordination is taken place between macro cell and small cell formed by RRH. The macro cell interferes small cells strongly due to its high transmission power. Therefore, proper design of beam direction of macro cell can reduce the interference to small cell dramatically. 
· CS / CB may be beneficial in scenario of distributed RRH for hotspot.

Per-cell information is also needed for the coordination. However, the inter-cell information is not necessary. Additional CSI needed by CS / CB could be some direction information. This information can be obtained by channel reciprocity in both FDD and TDD system. 
Although the potential gain of CS / CB is not that remarkable as joint processing, it is robust against non-ideal factors, such as channel estimation error, feedback delay etc. Therefore, CS / CB should also be considered during the CoMP study.
· CS / CB should be studied with the same priority with joint processing.

3. Conclusions
 In this contribution, we present our views on CoMP transmission schemes that should be considered:
· Joint processing should be supported in scenario of intra-eNodeB, particularly for the cases based on channel reciprocity.

· CS / CB should be studied with the same priority with joint processing.
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5. Appendix

In this appendix, evaluation results of MU-MIMO JP CoMP are provided. The simulation assumptions follow the agreed assumptions [3]. The detailed simulation assumptions are given in Table A1. The topology of coordination area is illustrated in Figure A1. The evaluation results are shown in Figure A2. 
Table A1: System-level simulation parameters
	Parameter
	Assumption

	Cellular layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Simulation scenarios
	3GPP Case1-3D SCM UMA, high spread

	Inter-site distance
	500m

	Users per cell
	10

	Minimum distance between UE and BS
	>= 35 meters

	BS antenna configuration
	4, co-polarized, 0.5 wavelength

	UE antenna configuration
	2, co-polarized, 0.5 wavelength

	Antenna pattern
	Follows TR 36.814 

	Noise figure at UE
	9dB

	Distance-dependent path loss
	L=128.1 + 37.6log10(.R), R in kilometers

	Shadowing standard deviation
	8dB

	Bandwidth
	10MHz

	Carrier frequency
	2GHz

	UE speed
	3km/h

	Subcarrier spacing
	15kHz

	Channel estimation for demodulation
	Ideal

	CSI at transmitter
	Ideal CSI and Non-ideal CSI

	Sounding period
	10ms

	Receiver processing
	MMSE

	Link to system mapping
	EESM

	eNodeB Tx power
	46dBm

	Service type
	Full buffer

	HARQ
	Asynchronous adaptive

	Maximum number of retransmission
	4

	Scheduler
	Proportional Fair

Maximum number of co-scheduled UE per sector for MU-MIMO: 2
Maximum number of co-scheduled UEs per site for CoMP: 6



[image: image1]
Figure A1: Topology of coordination area
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Figure A2: Cell edge spectral efficiency (left) and cell average spectral efficiency (right)
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