
Zhuhai, China, 10-14 October, 2011
Source: 
ZTE
Title: 
Evaluation on the impact of timing error between CoMP transmission points
Agenda Item: 
7.5.2
Document for: 
Discussion and Decision

1. Introduction

A lot of progress has been made on the evaluation of CoMP scheme. The main deployment scenarios of evaluation for CoMP as for: [1]
· 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 where the transmission/reception points created by the RRHs have different cell IDs as the macro cell
· 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
As the discussion progresses, we should start considering cases with practical impairments which may decrease the CoMP performance gain. This contribution presents our consideration on the impact of the timing offset between CoMP transmission points.
2. Timing offset between CoMP transmission points
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Figure 1 The timing error between CoMP transmission points
For DL JT, since multiple CoMP transmission points are located in different geographical position, the data transmitted from different points may not arrive at the CoMP UE at the same time. For example in figure1, even though the delay may not exceed the CP,  the time difference may cause more serious frequency-selective fading. For global-JT, the existing Rel-8/10 codebook may be no longer has good match with the composite channel.  Meanwhile, different transmission points configured with different APs, the signal from which may accompany with different amplifications and phases. This possibly can cause the decrease of CoMP gain decreasing. 

3. Initial evaluation on the impact of the timing offset to CoMP gain
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Figure 2 Rank1 with 700ns timing offset                                                       Figure 3 Rank2 with 700ns timing offset     
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Figure 4 Rank1 with 200ns timing offset                                      Figure 5 Rank2 with 200ns timing offset
Link level performance evaluation is done to study the impact of timing offset on downlink JT performance.  You can refer to the appendix for detailed the simulation setup.  The feedback granularity of inter-point phase information (or PCI- phase correction info) is 1RB, 2RB, 4RB and wideband.
Figure 2 illustrates the spectral efficiency of CoMP-JT rank one transmission when timing offset between CoMP transmission points is 700ns. As the feedback granularity of inter-point phase, increases the spectral efficiency for rank1 transmission decreases.  The gain of the subband inter-point phase feedback over the wideband inter-point phase feedback is almost 1.5dB.
The gain becomes more when JT is a rank 2 transmission.  From the result in figure 3, we can see the gain of the subband PCI feedback over the wideband inter-point phase feedback is almost 3dB. Figure 4 and figure 5 show the performance with different PCI feedback granularity in 200ns synchronization error with rank 1 and rank 2 transmissions. The gains of the subband PCI feedback over the wideband inter-point phase feedback are almost 1.5dB and 2 dB.
From our initial evaluation, it can be observed that timing error decreases the CoMP gain quite significantly. This should be taken into account carefully when CoMP is standardized.
Proposal: The accurate timing between CoMP transmission point(s) should be guaranteed or subband inter-point phase information should be fed back by UEs for achieving more CoMP performance gain.
4. Conclusion

This contribution evaluates the impact of synchronization error between CoMP transmission points. Based on the results, we have the following proposal:
Proposal: The accurate synchronization between CoMP transmission point(s) should be guaranteed or subband inter-point phase information should be fed back by UEs for achieving more CoMP performance gain.
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Appendix
Table 1 Simulation Setup
	Carrier frequency
	2GHz

	System bandwidth
	5MHz

	Channel model
	UMI NLOS

	UE velocity
	3km

	Number of antenna ports per cell
	4


	Number of cells
	2

	Number of CRS ports
	4

	Number of receive antenna at UE
	2

	Antenna polarization
	XPOL

	Antenna separation at the same TP
	0.5 lambda

	AMC
	Enabled

	Allocated RB 
	8

	SNR(dB)：
	0，5，10，15，20，25

	Receiver detection
	MMSE-IRC

	Number of PDCCH symbols
	3 

	Channel estimation on DMRS
	2DMMSE

	Channel estimation on CSI-RS
	2DMMSE

	CSI-RS Period
	10ms

	CSI-RS Pattern Index
	1( Frame structure type 1 and 2)

	Channel FEC coding
	Rel-8 Turbo coding

	Precoding 
	Rel-8 4Tx Codebook

	Inter-point Phase Codebook for PCI
	2 bits Rel-8 2Tx Rank1 Codebook and 4bits  Rank2 Codebook

	PMI granularity
	Subband（2RB）

	PCI granularity
	1RB，Subband(2RBs)，Two Subbands(4RBs)， Wideband(25RBs)

	Resource Allocation
	[1,2,3,4,9,10,11,12] PRB Pairs

	PMI，CQI feedback period
	10ms

	PMI，CQI delay
	5ms

	PRB Bundling
	No PRB bundling

	Synchronization Error
	200ns and 700ns


- 1/4 -

