3GPP TSG RAN WG1 meeting #58
R1-093544
Shenzhen, China, 24 –28 August, 2009
Source:
CATT 

Title:
Additional LTE-TDD evaluation results for ITU submission
Agenda Item:
15.7
Document for:
Discussion and Decision
1. Introduction
In the RAN1#57bis, a set of common baselines of simulation assumption on self-evaluation for ITU submission is given in [1]. A 90 degree antenna unit pattern considering realistic product for beam-forming was proposed, in [2] for which 3GPP suggests specific illustration when it is applied in evaluation for ITU submission, to be distinguished from the result from 70 degree antenna unit pattern. For a complete set of LTE TDD evaluation results, this contribution provides such simulation results with 90 degree antenna unit pattern. The corresponding Antenna configuraiotn and technology schemes considered in the simulations are:

· UL: Rel-8 SIMO with and without MU-MIMO for uplink with antenna configuration E simulated in 3 outdoor scenarios UMi, UMa and RMa.
· DL: Rel-8 1-layer beam-forming in antenna E simulated in 3 outdoor scenarios; MU-MIMO with antenna configuration E simulated in UMi and UMa
The evaluation results of LTE TDD with 90 degree antenna pattern show that, compared to the 70 degree antenna unit pattern, the performance of average spectrum efficiency increases about 5-7%.
2. Simulation Cases and Assumptions
The simulated cases are listed in Table 1. Most of the simulation assumptions are aligned with the common baselines in [1] other than antenna unit pattern. For convienence, the detailed assumptions for TDD with 90 degree antenna unit pattern are summarized in Table 2.
Table 1: Additional simulation cases for 90 degree pattern
	Cases
	Antenna configuration
	ITU Scenarios
	MIMO for UL
	MIMO for DL

	4-1
	E:  XXXX,  8
	UMi
	R8, SU, 1x8
	R8, SU,8x2, l layer B.F.

	4-2
	
	UMa
	R8, SU, 1x8
	R8, SU,8x2, l layer B.F.

	4-3
	
	RMa
	R8, SU, 1x8
	R8, SU,8x2, l layer B.F.

	4-4
	
	UMi
	MU, 1x8
	R10, MU-MIMO

	4-5
	
	UMa
	MU, 1x8
	R10, MU-MIMO

	4-6
	
	RMa
	MU, 1x8
	R10, MU-MIMO


Table 2: LTE-TDD specific system models and assumptions

	Parameter
	Assumption

	Duplex method 
	TDD

	Antenna configuration at BS
	E) Correlated cross-polarized
Columns with +-45deg  linearly polarized antennas Columns separated 0.5  wavelengths (illustration for 8Tx: XXXX)

	Antenna pattern(horizontal)
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 = 90 degrees for beamforming antenna pattern

	Sector beam-forming weight
	 [0.3751 + 0.0363*i, 1, 1, -0.7243 + 0.0308*i] for +45deg and -45deg each.

	Antenna configuration at MS
	DL: 2 vertical antennas, with 0.5 lambda spacing

UL: single antenna

	Downlink transmission scheme 
	SU-MIMO Based on SRS, rank = 1, antenna conf. E
MU-MIMO Based on SRS, rank=1 for each user, antenna conf.E

	Uplink transmission scheme
	SIMO with LMMSE detection, antenna conf. E
MU-MIMO with LMMSE detection, antenna conf. E

	Uplink Power control
	Combined Open loop and closed loop, as in TS36.213, Alpha = 0.8, P0 fitted to environment.

Average Effective IoT target <= 10dB for all the scenarios, referring to section 7.1 in ITU-R M.2135

	HARQ scheme
	HARQ-CC, up to 3 re-transmissions

	SRS period
	5ms

	Channel estimation
	Non-ideal.

	Receiver type
	MMSE

	TDD frame structure
	2 DL, 2UL, DwPTS 11, GP 1, UpPTS 2

	Overhead consumptions 
	DL overhead: 
2 OFDM symbols for DL CCHs,
CRS for antenna port 0 – 1 and 12REs/PRB for DRS with antenna conf. E.
UL overhead: 
8 PRBs for PUCCH (ACK/NAK, CQI, PMI) per 20MHz, 
2 OFDM symbols for DMRSs per subframe, 
2 OFDM symbol for UpPTS per 5ms.

	UL active ratio
	(14+14+2)/ (14+14+14+14+13), SRS is active for UL ,GP is not active for both UL and DL

	DL active ratio
	(14+14+11)/(14+14+14+14+13), GP is not active for both UL and DL


3. Simulation Results

3.1. UL

The uplink simulation results show that, with 90 degree antenna unit pattern, the average spectrum efficiency gain is about 5-7%, and the cell edge user spectrum efficiency is almostly the same as that with 70 degree antenna unit pattern..
	
	
	Req
	SIMO-90
	MU-90
	SIMO-70
	MU-70

	UMi
	Ave
	1.8
	2.23
	3.11
	2.11
	2.97

	
	Edge
	0.05
	0.071
	0.078
	0.072
	0.079

	UMa
	Ave
	1.4
	1.84
	2.86
	1.76
	2.74

	
	Edge
	0.03
	0.070
	0.074
	0.070
	0.076

	RMa
	Ave
	0.7
	2.02
	2.78
	1.91
	2.64

	
	Edge
	0.015
	0.089
	0.100
	0.091
	0.101


3.2. DL
The downlink simulation results show that, with 90 degree antenna unit pattern, the average spectrum efficiency gain is also about 5-7%, and the cell edge user spectrum efficiency is nearly the same. as that with 70 degree antenna unit pattern.
	
	
	Req
	SIMO-90
	MU-90
	SIMO-70
	MU-70

	UMi
	Ave
	2.6
	2.55
	3.56
	2.47
	3.39

	
	Edge
	0.075
	0.076
	0.083
	0.076
	0.084

	UMa
	Ave
	2.2
	2.04
	2.99
	1.95
	2.84

	
	Edge
	0.06
	0.063
	0.066
	0.064
	0.067

	RMa
	Ave
	1.1
	2.23
	3.30
	2.12
	3.13

	
	Edge
	0.04
	0.075
	0.080
	0.076
	0.082


4. Conclusions

The evaluation results of LTE TDD with 90 degree antenna pattern show that, compared to the 70 degree antenna unit pattern, the performance of average spectrum efficiency increases about 5-7%. Such results based on 90 degree antenna pattern are suggested to be additional information provided for ITU submission.
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