Page 1



[image: image6.wmf]dB

3

q

3GPP TSG-RAN WG1 Meeting #68bis
R1-121665
Jeju, Korea, 26th – 30th March 2012    
Agenda item:

6.3.1

Source:
Huawei, HiSilicon
Title:
Evaluation on gating of common pilots
Document for:

Discussion

1. Introduction

It has been agreed to introduce 3rd and 4th common pilots for 4-branch MIMO CSI estimation, but leaving the gating of 3rd and 4th pilot FFS. It is well known that the interference generated due to the introduction of 2nd common pilot for 2x2 MIMO impacts the legacy UEs’ performance significantly [1] . Hence the power of 2nd pilot is set lower than primary pilot. In order to avoid/limit similar impact on legacy UEs, i.e. single antenna UEs or 2-branch MIMO UEs, the power of 3rd and 4th pilots should be better reduced. One method is use lower power for 3rd and 4th pilot directly, and another method is to DTX several pilots periodically, i.e. use gating patterns. 
This contribution evaluates the performance of gating 3rd and 4th pilots, Based on our evaluation, we do not see much benefit of doing so, andwe proposes to use a continuous pattern for 3rd and 4th pilots. 
2. Discussion
2.1 Simulation assumptions

The link-level and system-level performances are based on the gating pattern of pilots, and also will be compared with continues pilots. The discussion is based on the options listed below, and shown in Figure 1
· Option 1: 3rd and 4th pilots are always transmitted as 1st common pilot.

· Option 2: 3rd and 4th pilots are transmitted in m slots out of N slots
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Figure 1 Illustration of pilot gating pattern of 4-branch MIMO
We assume that if data is scheduled, pilots for demodulation purpose (dedicated or scheduled pilots) would be transmitted together, and should always cover the TTI corresponding to data transmission; furthermore, some more dedicated/scheduled pilots can be transmitted before and after the TTI where data is transmitted for the sake of better channel estimation. Hence, the impact of gating pilots on throughput will be mainly caused by the delay of CQI/PCI/RI, which is the same as increasing the cycle of CQI/PCI/RI. 
2.2 Simulation Results
The performance with different options is studied through link level and system level simulations, where the link level simulation evaluates the impact of gating pattern on throughput, while the system level simulation evaluates the impact on legacy UEs. Note that in the link-level simulation, we use ideal channel information for demodulation and use the common pilots only for PCI/CQI/RI calculation; and for gating pilot case, NodeB use the latest CQI that was fedback from UE The simulation assumptions are listed in the Appendix, and the simulation results are shown in Figure 2-Figure 4. In Figure 2-Figure 4, ‘x/y duty’ means ‘x TTI out of y TTI is on duty’.
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Figure 2 The impact of gating pilots on legacy UE

Figure 2 shows the UE average throughput vs. cell throughput for varying number of users per cell for the PA3 channel. The points in the line show the performance of 0.1, 0.2, 1, and 2 users per cell.
Observations for system level simulation:

· The loss of throughput performance is related to the power of gating pilots, the same as discussed in [1].
· When the total power of  3rd and 4th pilots is set to the same level for both continuous and gating pattern , the performance loss for both options is quite close to each other.
It is obvious to draw a conclusion that the legacy UE is impacted by the total power of additional pilots, but not sensitive to gating pattern, in other words, if only the total power of additional pilots are transmitted, the impact on legacy UE is similar to each other for both continuous and gating pattern pilots.
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Figure 3 Link-level results, the impact of gating pattern 
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Figure 4 Link-level results, total power of 3rd and 4th pilots is the same for both continuous and gating pattern, -22dB.
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Figure 5 Link-level results, total power of 3rd and 4th pilots is the same for both continuous and gating pattern,-19dB.
Observations for link level simulations:

· Gating pilots degrades the throughput performance of 4-Tx MIMO UEs, comparing with continuous pattern, and the loss increases as the duty cycle of pilots becomes smaller .
· When the total power of  3rd and 4th pilots are set to the same level for both continuous and gating pattern , the performance of both options are quite close to each other; generally, the continuous pattern option has small benefit due to the smaller delay of CQI/PCI/RI at higher geometry.
It is obvious to draw a conclusion that either decreasing power or using gating pattern will degrade the throughput performance, and generally with the same total power for 3rd and 4th pilots, the continuous pattern has  small advantage over the gating pattern pilots.
3. Conclusion
In this contribution, we evaluate the impact of pilot gating on the throughput performance and legacy UE’s performance through link level and system level simulation. The simulation results shows that the 4-branch MIMO UE’s throughput performance and the legacy UE’s performance loss is mainly influenced by the total power of 3rd and 4th pilots, and few benefits are observed for pilot gating compared to continuous pilot transmission. Considering that gating would also impact the channel evaluation by destroying continuous time filtering, we propose: 
Proposal: The 3rd and 4th common pilots for CSI are transmitted continuously without gating. 
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Appendix
Table 1: System Level Simulation Assumptions
	Parameters
	Assumption

	Cell Layout
	Hexagonal grid, 19 NodeBs, 3 sectors per Node B 

	Inter-site distance
	500 m

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Penetration Loss
	10 dB

	Cell isolation
	0dB

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m

	Max BS Antenna Gain
	14 dBi 

	Antenna Pattern
	Case 1 (3GPP ant):                                                     
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                                           = 70 degrees,   Am= 20 dB                                                    

	Number of UEs/cell
	0.1,0.2,1,2

	Channel Model
	PA3

	Max cell Tx power (across all antennas)
	43dBm

	Power Balancing
	Not used

	HS-PDSCH Power
	HS-PDSCH uses all remaining power available after the HS-SCCH and pilot power allocation.

	HS-SCCH Power
	Set to -12dB with ideal HS-SCCH decoding, or 

Dynamically set to maintain ~1% HS-SCCH BLER; In this case, the details of the transmission of the HS-SCCH (e.g, STTD mode) shall be provided.

	Pilot Setting
	P-CPICH: -10 dB 

S-CPICH1: -13 dB

S-CPICH2:  -16 dB, -19 dB, -22 dB
S-CPICH3:  -16 dB, -19 dB, -22 dB, 

	HS-DPCCH 
	CQI bias is 0 and CQI estimation noise is Gaussian with 1 dB std
CQI Feedback Cycle = 1 TTI;
Error-free CQI and ACK decoding; 

	PCI/CQI Feedback delay
	12 slots

	Inter-cell Interference Structure
	Not used

	UE Antenna Gain
	0 dBi

	UE Noise Figure
	9 dB

	UE Capability
	15 SF16 codes capable

	UE Receiver Type
	MIMO UEs: Spatial-Temporal LMMSE receiver

	Other Sector Transmit Power
	OCNS=1, all other sectors always transmit at full power; 

	DL Timing
	Pilot and data transmission from all antennas are assumed to be synchronized

	UE Distribution 
	UEs are uniformly distributed

	Mixture of UEs
	100%  2*2 MIMO UEs, 

	Thermal Noise Density
	-174 dBm/Hz

	Traffic model
	Full buffer

	DL Scheduling
	Proportional fair

	Antenna imbalance [dB]
	0

	Tx Antenna Correlation
	0

	Rx Antenna Correlation
	


Table 2: Link Level Simulation Assumptions
	Parameter
	Value

	P-CPICH_Ec/Ior
	-10dB

	S-CPICH1 Ec/Ior
	-13dB

	S-CPICH2 Ec/Ior
	-16 dB, -19 dB, -22 dB

	S-CPICH3 Ec/Ior
	-16 dB, -19 dB, -22 dB

	Dedicated Pilot channel

P-DPICH

S-DPICH
	not used

	P-CCPCH_Ec/Ior
	-12dB

	SCH_Ec/Ior
	-12dB

	PICH_Ec/Ior
	-15dB

	HS-SCCH_Ec/Ior
	-12dB

	HS-PDSCH_Ec/Ior
	-2.7dB

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one

	Spreading factor for

HS-PDSCH
	16

	NodeB Power Balancing Network
	not used

	Modulation
	QPSK, 16-QAM, 64QAM

	TBS
	Variable

	Number of Transport Blocks
	4

	HSDPA Scheduling Algorithm
	CQI based

	Geometry
	[0 5 10 15 20 25]dB

	CQI Feedback Cycle
	1 TTI

	CQI feedback error
	0 %

	HS-DPCCH ACK/NACK feedback error
	0 %

	Maximum number of HS-DSCH codes
	15

	Number of HARQ Processes
	6

	Maximum Number of H-ARQ Transmissions
	4

	HARQ Combining
	Incremental Redundancy

	Redundancy and constellation version coding sequence
	{0,3,2,1} for QPSK

and 16-QAM 
{6,2,1,5} for 64 QAM

	Target Number of H-ARQ Transmissions
	1

	Residual BLER
	10% after 1 transmission

	Number of Rx Antennas
	4

	Channel Encoder
	3GPP Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	Precoding weight vector determination
	SNR maximizing

	Quantization of Precoding vector
	Quantized

	PCI/CQI Feedback delay
	12 slots

	Precoding Feedback error rate
	0%

	Precoder update rate
	3 slots

	Propagation Channel Type
	PA3

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	Spatial temporal LMMSE receiver

	Antenna imbalance [dB]
	0

	Tx Antenna Correlation
	0

	Rx Antenna Correlation
	0

	Precoding codebook
	LTE- Release 8 ( TS 36.211)
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