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1 Introduction
To support CoMP and high order MIMO there are some baseline agreed about CSI-RS in LTE 56bis# meeting: 

· CSI-RS overhead of 1/840=0.12% per antenna port (8 antenna ports = 0.96%)

· Possibility to configure the periodicity of CSI RS transmissions in terms of an integer number of  subframes. 

In this distribution, we evaluate the impact of CQI-RS insertion on LTE Rel-8 PDSCH performance, and state basic consideration on CSI-RS pattern to optimize LTE and LTE-A performance. 
2. Candidate patterns for CSI-RS
Some basic considerations about CSI-RS:
1. To be compatible with Rel 8, CSI-RS should avoid the CRS, URS, PDCCH, PBCH area.

2. To reduce the degradation of LTE UE performance as LTE resources are inserted CSI-RS, CSI-RS is periodically transmitted in some subframes, and the interval would be 2ms, 5ms, 10ms, 20ms.  

3. To avoid collision with DMRS that may have eight layers, CSI-RS are suggested to be inserted in one OFDM symbol.

To evaluate diversified CSI-RS density, we show nine CSI-RS pattern examples in Fig. 1. 
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Pattern 5 a                                                   pattern 5b           
Figure 1  CSI-RS candidate patterns
3. Impact of CSI-RS insertion on LTE Rel-8 PDSCH performance
Reserving REs in PDSCH for LTE-A CSI-RS transmission may harm the performance of LTE UE since the reserved REs are regarded as date RE to the legacy UE so that the legacy UE will try to decode the LTE-A CSI-RS. Therefore, it should be further investigated whether it can be employed with reasonable performance loss of the legacy UE and what is the appropriate number of REs reserved for LTE-A CSI-RS. Following nine CRS pattern in figure 1 are evaluated according to the CRS power level. The evaluation parameters showed in Table 1. We will compare with 2ms, 5ms ,10ms ,20ms CSI-RS interval.

Table 1 Evaluation parameters of LTE performance degradation  for CSI-RS
	Parameter
	Assumption

	Transmission bandwidth
	5 MHz (300+1 subcarriers)

	Carrier Frequency
	2.0GHz

	Subframe length
	1 ms

	PDSCH Resource block size
	12 subcarriers x14 OFDM symbols

	Channel Models
	6-ray TU 

	Number of resource block
	3

	Speed of UE
	30km/h
	350km/h

	Modulation schemes 
	QPSK

	Channel Code
	1/2
	3/4

	Number of simulation subframes
	15000
	1000

	Antenna configuration
	[2Tx, 2Rx] for legacy UE

	MIMO Transmission scheme
	SFBC

	Channel Estimation
	Perfect channel estimation

	Detection algorithm
	Alamouti detection

	RB allocation
	RB-level localize mode

	Common reference signal configuration
	Rel’8 CRS in every sub-frame

	AMC
	NO
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Figure 2.: BLER vs. SNR for 2ms CSI-RS  interval
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Figure 3: BLER vs. SNR for 5ms CSI-RS  interval
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Figure 4: BLER vs. SNR for 10ms CSI-RS  interval
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Figure 5: BLER vs. SNR for 20ms CSI-RS  interval
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Figure 6: BLER vs. SNR for 2ms CSI-RS  interval

Figure 2,3,4,5,6show the BLER as a function of SNR for PDSCH with the modulations of QPSK, whose CSI-RS transmitting interval is 2ms, 5ms 10ms 20ms respectively.
1. Lager the transmitting interval of CSI-RS is, less the performance loss for CSI-RS is. When the transmitting interval is 20ms, CSI-RS frequency density is small impact on LTE performance.  
2. When the modulations of QPSK, the code rate of 1/3, LTE degrade for CSI-RS is relative small. When the transmitting interval is more than 5ms, different CSI-RS frequency densities have no obvious degrade for LTE. With 2ms transmitting interval, pattern 4, 5a, 5b will degrade 0.3-0.5dB for LTE UE.

3. When higher modulation or code rate, LTE degrade for CSI-RS is obvious.
4. CSI-RS with uniform distribution cause less degrade than continuous distribution.
4. Summary
In this document, we evaluate the impact of CQI-RS insertion on LTE Rel-8 PDSCH performance. Based on the simulation results, we may conclude as follows:
1. When the transmitting interval is 20ms or 10ms, CSI-RS frequency density has small impact on LTE performance.  
2. When CSI transmission interval is 2ms, LTE would degrade exceed 0.5dB when each 12 subcarriers 8 insert CSI-RS. CSI-RS frequency density had better be less than 8 CSI-RS of 12 subcarriers if 2ms is an option for CSI transmission interval. 
3. CSI-RS have obvious impact with higher modulation or code rate. While CSI-RS need inserted, LTE MCS should adjust based on degrade of performance.

4.   CSI-RS with uniform distribution cause less degrade than continuous distribution.
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Summary: In a multiple-antenna system with two transmitters and two receivers, a scenario of data communication, known as the X channel, is studied in which each receiver receives data from both transmitters. In this scenario, it is assumed that each transmit.....
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