3GPP TSG RAN WG4 Meeting 63 
R4-122555
Prag, Czech, 21-25 May, 2012

Agenda Item:
6.25.2
Source: 
ST-Ericsson, Ericsson
Title: 
Consideration on the UE velocity for the channel model with advanced receiver
Document for:
Discussion
1 Introduction

In RAN4#62bis meeting the simulation assumption for link level evaluation was agreed in [1] as listed below.
RS-based LMMSE-IRC is assumed as reference receiver structure. Simulation assumptions are provided in Table 1.

Table 1: Simulation assumptions for link-level evaluations
	Parameter
	Scenario 1-1 (TM2)
	Scenario 1-2 (TM6)
	Scenario 2 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, medium correlation
	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5 (also higher velocities can be considered in additions)
Use different channel seed for between cells

	Number of interfering cells
	1 & 2 to be considered

	Geometry
	G=-2.5dB and G=0dB

	DIP values
	At G=-2.5dB: DIP1= -1.73dB and DIP2=-8.66dB
At G=0dB: DIP1=-2.0561dB and DIP2=-8.2463dB

	CRS configuration
	2 CRS ports with planning (non-colliding)

	CSI-RS configuration
	None
	None
	4 CSI-RS ports,

 and 5 msec periodicity

	MCS for target signal
	Fixed MCS as follows:

#10, #11 for G=0dB, and #7, #8 for G=-2.5 dB as baseline

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.
Randomly changing per sub-band per 10 msec periodicity by interested companies
Frequency granularity is 6 PRBs

	
	[80% rank-1,20% rank-2]
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	Modulation in interfering cells
	Fixed modulation order: QPSK or 16QAM

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	50 PRBs 

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum


In this contribution we provide the simulation results for different UE speeds in terms of different Doppler frequency for the channel model setup in both serving and interfering cells and gives our consideration on the future simulation setup.  
2 Link level simulation results with fixed DIP values
In Table 1 the throughput results with IRC and MRC with different UE speeds in terms of different Doppler frequency for the channel model are listed for Scenario 1-1. The relative IRC/MRC gains are also listed below. 
Table 1 Throughput (Mbps) resuls with IRC and MRC comparison
	Geometry
	MCS for the serving cells
	Channel model with different speeds
	Scenario1-1

	
	
	
	MMSE-MRC
	MMSE-IRC
	IRC/MMSE gain

	G=-2.5dB
	5
	EVA5
	2,62
	2,99
	14,31%

	
	
	EVA70
	2,55
	2,85
	11,81%

	
	6
	EVA5
	2,63
	3,03
	14,93%

	
	
	EVA70
	2,60
	2,94
	12,71%

	
	7
	EVA5
	2,01
	2,54
	26,07%

	
	
	EVA70
	2,02
	2,62
	29,64%

	
	8
	EVA5
	1,48
	2,18
	47,70%

	
	
	EVA70
	1,21
	2,10
	74,05%

	G=0dB
	8
	EVA5
	3,54
	4,19
	18,27%

	
	
	EVA70
	3,63
	4,05
	11,74%

	
	9
	EVA5
	3,24
	3,93
	21,29%

	
	
	EVA70
	3,31
	4,09
	20,64%

	
	10
	EVA5
	2,21
	3,08
	39,43%

	
	
	EVA70
	1,93
	3,06
	58,36%

	
	11
	EVA5
	1,09
	1,88
	72,73%

	
	
	EVA70
	0,51
	1,08
	110,40%


We observe very high BLER with MCS=7, 8 for Geometry=-2.5dB and MCS=10, 11 for Geometry=0dB so a lower MCS were also checked with EVA5 and EVA70 such as MCS=5, 6 for Geometry=-2.5dB and MCS=8, 9 where the relative IRC gains are aligned with the outcome from the study item around 15%~20%. And the gain with higher UE speed as EVA70 is slighter smaller than EVA5 channel. The BLER for the IRC receiver with 2 steps lower MCS are list in Table 2. The BLER for EVA70 is slightly higher than EVA5. This is expected since higher doppler frequency could give negative impact for the IRC.

Table 2BLER for IRC receiver for lower MCS

	Geometry
	MCS for the serving cells
	Channel model with different speeds
	

	
	
	
	BLER

	G=-2.5dB
	5
	EVA5
	62.9%

	
	
	EVA70
	64,1%

	
	6
	EVA5
	72,3%

	
	
	EVA70
	76,7%

	G=0dB
	8
	EVA5
	41.8%

	
	
	EVA70
	44,6%

	
	9
	EVA5
	56,2%

	
	
	EVA70
	57,6%


EVA70 is not very high speed with 35,4 km/h. Considering when the UE speed is getting higher the BLER will also get higher so when a high speed model is further selected we might even lower down the MCS to match the test point for cell edge users.
Since Scenario 1-1 is the only scenario with TX diversity configured where a Doppler impact could be more visible under high UE speed then we should make sure at least for Scenario 1-1 a higher speed model other than EVA5 should be used.
3 Conclusions

In this contribution we check the throughput gain with IRC vs MRC receiver with EVA5 and EVA70 to study the UE velocity impact with the following proposals.

Proposal 1: Higher UE speeds in terms of Doppler frequency for the channel model should be considered.
Proposal 2: Scenario 1-1 should be firstly checked with higher UE speed models other than EVA5.
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