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1. Introduction

This paper summarizes the e-mail discussion on LTE performance evaluations for ITU target fulfillment (step 2). The focus was on cell spectral efficiency and cell-edge user spectral efficiency. Results were provided by: Ericsson, Huawei, and LGE. Results from Motorola, TI and Qualcomm provided outside the e-mail discussion have also been considered. The full set of results is included as an inline attachment to this document. Baseline assumptions for the evaluations are provided in [1].
2. Summary of Results
The main observations from the results are:

1) The results indicate that the LTE release 8 baseline configurations fulfill the uplink spectral efficiency requirements in all scenarios

2) Individual results indicate that CoMP joint reception can exceed the ITU uplink requirements significantly with single transmitted antenna at UE; with two power amplifiers at UE, both uplink SU-MIMO and CoMP joint reception can reach obvious performance gain over release 8. If overhead for release 8 downlink transmission is increased beyond that of [1], the gap between the release 8 performance and the ITU requirement is not large for Urban Micro and Urban Macro scenarios.
3) The results indicate that the LTE release 8 baseline configurations fulfill the downlink spectral efficiency requirements in the Indoor Hotspot (InH) and Rural Macro (RMa) scenarios.

4) Current results indicate that the LTE release 8 baseline configurations do not fulfill the downlink spectral efficiency requirements in the Urban Micro and Urban Macro scenarios.  

5) Individual results indicate that the UMi and UMa requirements can be reached using coordinated beamforming or joint processing CoMP with 4 transmit antennas, or SDMA with 8 transmitted antennas. . 
6) In cases both FDD and TDD results are provided by the same company, results indicate only a very minor difference in performance.
3. Proposed Way Forward

It is proposed to: 
1) Focus future work primarily on the most challenging scenarios: downlink spectral efficiency in the Urban Micro and Urban Macro scenarios. 

2) For those scenarios, define and evaluate a set of candidate system configurations (beyond the baseline configurations). 

a. This set should include configurations with coordinated and/or multi-user beamforming.

3) In order to get such results for the August RAN1 meeting, results for the configurations should be submitted on the RAN1 e-mail reflector before August 12th.

4) In parallel, results for the other scenarios should be summarized and documented in a way that they can be referred to in the ITU submission. 
5) Also discuss and agree on the methodology and format for the VoIP and Mobility evaluations.
4. References

[1] R1-092283, “Outcome of discussion on common baseline assumptions”, Ericsson.
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Parameters

				R1-092283				Ericsson				LGE				Huawei				C				D				E				F

		Parameter		Value used for release 8 evaluation ('Baseline' values may be replaced by company specific values)		Value used for beyond release 8 (LTE-A) evaluation		Rel 8		Beyond rel 8		Rel 8		Beyond rel 8		Rel 8		Beyond rel 8		Rel 8		Beyond rel 8		Rel 8		Beyond rel 8		Rel 8		Beyond rel 8		Rel 8		Beyond rel 8

		General		Parameters and assumptions not explicitly stated here according to ITU guidelines M.2135 and 3GPP specifications				Aligned with guidelines								Aligned with guidelines

		Duplex method		FDD 10+10MHz except InH with 20+20MHz 
TDD 20MHz (2 DL, 2UL, DwPTS 12, GP 1, UpPTS 1)				10MHz used for TDD								20MHz for TDD

		Network synchronization		Synchronized				Synchronized				Synchronized				Synchronized

		Handover margin		1dB				1dB				1dB				1dB

		Downlink transmission scheme		Baseline:  4x2 MIMO closed loop precoding spatial multiplexing, 8x2 MIMO, single stream beamforming (transmission mode 7)		Alternatives: 
a) Coordinated beamforming and scheduling 
b) Coherent joint transmission CoMP 
c) Multi-user beamforming		Aligned with guidelines		Alternatives a (with 4correlated BS antennas and non-fixed beams, or 8 correlated BS antennas with fixed beams) and b (with four BS antennas) evaluated for Umi
Alternative a evaluated for UMa						Aligned with guidelines

		Downlink scheduler		Baseline: Proportional Fair in Time and Frequency		Aligned with transmission scheme		Channel dependent								PF

		Downlink link adaptation		Non-ideal, based on CQI/PMI/RI reports. Reporting mode and period selected according to scheduler and MIMO transmission scheme. 
Reporting delay and MCSs based on LTE transport formats  according to [36.213] 
Baseline: Non-frequency selective PMI and frequency selective CQI with 5ms periodicity, CQI measurement error: N(0,1) per PRB				Aligned with guidelines				Wideband PMI
6RB Sub-band CQI				Non-ideal
Downlink: CQI: 4ms delay 5ms period;PUSCH-based feedback, mode 3-1, wideband PMI
CQI measurement error,N(0,1dB) per half-PRB
Uplink: SINR estimation 4 ms delay, 5ms SRS period		Downlink CQI: 4ms delay 10ms period; PUCCH-based feedback
Uplink: 10ms SRS period

		Downlink HARQ scheme						IR				IR				IR		CC

		Downlink receiver type		Baseline: MMSE				MMSE				MMSE				MMSE

		Uplink transmission scheme		Baseline: 1x4 or 1x8 SIMO, with and without MU-MIMO		SU-MIMO, UL CoMP		1x4, no MU-MIMO				1x4, no MU-MIMO				1x4, no MU-MIMO		1x4 CoMP; 
2x4 SU-MIMO and CoMP;

		Uplink scheduler		Baseline: Channel dependent				Channel dependent				Channel dependent				PF

		Uplink Power control		Baseline: Fractional power control. P0 and alpha can be chosen according to the deployment  scenario (IoT reported with simulation results)				P0 and alpha fitted to the environment				No Fractional power control, alpha=1.0
Target IoT = 13dB				alpha = 0.8; P0 fitted to the environment

		Uplink Link adaptation		Non-ideal, based on delayed SRS-based measurements MCSs based on LTE transport formats, SRS period and BW follows [36.213]				Aligned with guidelines				Aligned with guidelines				Aligned with guidelines

		Uplink HARQ scheme						IR				IR				IR		CC

		Uplink receiver type		Baseline: MMSE, with SIC for MU-MIMO				MMSE				MMSE				MMSE

		Antenna configuration base station		Baselines 
a) Uncorrelated co-polarized: Co-polarized antennas separated 4 wavelengths 
(illustration for 4 Tx: |         |          |          |) 
b) Grouped co-polarized: Two groups of co-polarized antennas. 10 wavelengths between center of each group. 0.5 wavelength separation within each group 
(illustration  for 4 Tx: ||          || ) 
c) Correlated: co-polarized: 0.5 wavelengths between antennas 
(illustration for 4 Tx: |||| ) 
d) Uncorrelated cross-polarized: Columns with +-45deg  linearly polarized antennas Columns separated 4 wavelengths 
(illustration for 4 Tx: X    X) 
e) Correlated cross-polarized Columns with +-45deg  linearly polarized antennas Columns separated 0.5  wavelengths 
(illustration for 8Tx: XXXX) 
Mapping to deployment scenarios: test at least configuration a  or d for all scenarios				Configurations a-c evaluated for all environments				Configurations a-c				Configurations a,c,e evaluated for all environments.

		Antenna configuration  UE		Baseline: 
Vertically polarized antennas 0.5 wavelengths separation at UE Alternative: 
Columns with linearly polarized orthogonal antennas 0.5 wavelengths spacing between columns				Vertically polarized				Vertically polarized				Vertically polarized;

		Channel estimation		Baseline: ideal 
Target: Non-ideal 
Note!  Consider both estimation errors both for demodulation reference signals and sounding reference signals				Ideal				Ideal				Ideal

		Control channel and reference signal overhead, Acknowledgements etc.		Overhead for CRS and antenna port 5 according to DL transmission scheme 
SRS overhead according to UL (and DL) scheduler and transmission scheme 
Overhead for UL CCH according to CQI/PMI reporting mode and periodicity used for DL simulation for the same scenario 
Baseline: L=3 symbols for DL CCHs		UL overhead for CSI feedback and SRS transmission according to transmission scheme should be factored into the uplink results for the same scenarios. 
DL overhead for additional DRS if used.		Aligned with guidelines				DL: 3OFDM symbol for PDCCH
UL: 4RB for PUSCH				FDD:
DL overhead: 3 symbols for DL CCHs, Antenna Port 0~3 CRS
UL overhead: 6 PRBs for feedback (ACK/NAK, CQI, PMI), 2 symbols DMRSs per subframe, and 1 symbol SRS per 5ms radio frame;
TDD:
DL Spectral efficiency:


UL Spectral efficiency: 12 PRBs for feedback

		Feedback and control channel errors		Baseline: None				None				None				None

		Others
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				Config				Requirement

		FDD																				TDD

										Ericsson		LGE		Huawei		D		E				Ericsson		Huawei		C		D		E

		Downlink spectral efficiency		Rel-8 Uncorr		Cell avg		3		4.55		4.13		3.99		1.00		1.00		Rel-8 UncorrTDD		4.26		3.86		1.00		1.00		1.00

						Cell-edge		0.1		0.202		0.196		0.196		0.010		0.010				0.181		0.194		0.010		0.010		0.010

				Rel-8 Grouped		Cell avg		3		4.57		4.15				1.00		1.00		Rel-8 GroupedTDD		4.29				1.00		1.00		1.00

						Cell-edge		0.1		0.206		0.208				0.010		0.010				0.185				0.010		0.010		0.010

				Rel-8 Corr		Cell avg		3		3.23		4.13		4.00		1.00		1.00		Rel-8 CorrTDD		3.11		3.87		1.00		1.00		1.00

						Cell-edge		0.1		0.207		0.201		0.194		0.010		0.010				0.188		0.186		0.010		0.010		0.010

				Rel-8 X-pol uncorr		Cell avg		3								1.00		1.00		Rel-8 X-pol uncorrTDD						1.00		1.00		1.00

						Cell-edge		0.1								0.010		0.010								0.010		0.010		0.010

				Rel-8  X-pol corr		Cell avg		3								1.00		1.00		Rel-8  X-pol corrTDD						1.00		1.00		1.00

						Cell-edge		0.1								0.010		0.010								0.010		0.010		0.010

		Uplink spectral efficiency		Rel-8 Uncorr		Cell avg		2.25		3.52		3.49		3.40		1.00		1.00		Rel-8 UncorrTDD		3.35		3.36		1.00		1.00		1.00

						Cell-edge		0.07		0.268		0.245		0.244		0.010		0.010				0.255		0.244		0.010		0.010		0.010

				Rel-8 Grouped		Cell avg		2.25		3.52		3.49				1.00		1.00		Rel-8 GroupedTDD		3.34				1.00		1.00		1.00

						Cell-edge		0.07		0.268		0.244				0.010		0.010				0.254				0.010		0.010		0.010

				Rel-8 Corr		Cell avg		2.25		3.52		3.48		3.40		1.00		1.00		Rel-8 CorrTDD		3.34		3.35		1.00		1.00		1.00

						Cell-edge		0.07		0.268		0.239		0.242		0.010		0.010				0.255		0.253		0.010		0.010		0.010

				Rel-8 X-pol uncorr		Cell avg		2.25								1.00		1.00		Rel-8 X-pol uncorrTDD						1.00		1.00		1.00

						Cell-edge		0.07								0.010		0.010								0.010		0.010		0.010

				Rel-8 X-pol corr		Cell avg		2.25								1.00		1.00		Rel-8 X-pol corrTDD						1.00		1.00		1.00

						Cell-edge		0.07								0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - CoMP 1x4		Cell avg		2.25						3.42		1.00		1.00		Beyond rel-8 - CoMP 1x4TDD						1.00		1.00		1.00

						Cell-edge		0.07						0.27		0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - SU-MIMO 2x4		Cell avg		2.25						4.01		1.00		1.00		Beyond rel-8 - SU-MIMO 2x4TDD						1.00		1.00		1.00

						Cell-edge		0.07						0.276		0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - CoMP 2x4		Cell avg		2.25						4.12		1.00		1.00		Beyond rel-8 - CoMP 2x4TDD						1.00		1.00		1.00

						Cell-edge		0.07						0.278		0.010		0.010								0.010		0.010		0.010
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				Config				Requirement

										FDD												TDD

										Ericsson		LGE		Huawei		D		E				Ericsson		Huawei		C		D		E

		Downlink spectral efficiency		Rel-8 Uncorr		Cell avg		2.6		1.96		1.99		1.92		1.00		1.00		Rel-8 UncorrTDD				1.90		1.00		1.00		1.00

						Cell-edge		0.075		0.054		0.066		0.058		0.010		0.010						0.058		0.010		0.010		0.010

				Rel-8 Grouped		Cell avg		2.6		2.07		2.11				1.00		1.00		Rel-8 GroupedTDD		1.86				1.00		1.00		1.00

						Cell-edge		0.075		0.058		0.070				0.010		0.010				0.054				0.010		0.010		0.010

				Rel-8 Corr		Cell avg		2.6		2.00		2.27		2.08		1.00		1.00		Rel-8 CorrTDD				2.08		1.00		1.00		1.00

						Cell-edge		0.075		0.062		0.080		0.067		0.010		0.010						0.066		0.010		0.010		0.010

				Rel-8 X-pol uncorr		Cell avg		2.6		2.10						1.00		1.00		Rel-8 X-pol uncorrTDD						1.00		1.00		1.00

						Cell-edge		0.075		0.049						0.010		0.010								0.010		0.010		0.010

				Rel-8 X-pol corr		Cell avg		2.6		2.23				2.12		1.00		1.00		Rel-8 X-pol corrTDD				2.12		1.00		1.00		1.00

						Cell-edge		0.075		0.053				0.065		0.010		0.010						0.066		0.010		0.010		0.010

				Beyond rel-8 - coordinated BF 4tx		Cell avg		2.6		2.86

						Cell-edge		0.075		0.076

				Beyond rel-8 - coordinated BF 8tx		Cell avg		2.6		3.36				3.48

						Cell-edge		0.075		0.085				0.133

				Beyond rel-8 - joint processing CoMP 4tx		Cell avg		2.6		3.29				3.32

						Cell-edge		0.075		0.088				0.104

		Uplink spectral efficiency		Rel-8 Uncorr		Cell avg		1.8		2.23		1.91		1.93		1.00		1.00		Rel-8 UncorrTDD				1.89		1.00		1.00		1.00

						Cell-edge		0.05		0.10		0.108		0.078		0.010		0.010						0.075		0.010		0.010		0.010

				Rel-8 Grouped		Cell avg		1.8		2.24		1.93				1.00		1.00		Rel-8 GroupedTDD						1.00		1.00		1.00

						Cell-edge		0.05		0.10		0.107				0.010		0.010								0.010		0.010		0.010

				Rel-8 Corr		Cell avg		1.8		2.21		1.88		1.93		1.00		1.00		Rel-8 CorrTDD				1.85		1.00		1.00		1.00

						Cell-edge		0.05		0.09		0.102		0.076		0.010		0.010						0.072		0.010		0.010		0.010

				Rel-8 X-pol uncorr		Cell avg		1.8		2.02						1.00		1.00		Rel-8 X-pol uncorrTDD						1.00		1.00		1.00

						Cell-edge		0.05		0.09						0.010		0.010								0.010		0.010		0.010

				Rel-8 X-pol corr		Cell avg		1.8		2.02				2.09		1.00		1.00		Rel-8 X-pol corrTDD				1.96		1.00		1.00		1.00

						Cell-edge		0.05		0.09				0.105		0.010		0.010						0.092		0.010		0.010		0.010

				Beyond rel-8 - CoMP 1x4		Cell avg		1.8						2.22		1.00		1.00		Beyond rel-8 - CoMP 1x4TDD						1.00		1.00		1.00

						Cell-edge		0.05						0.09		0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - SU-MIMO 2x4		Cell avg		1.8						2.15		1.00		1.00		Beyond rel-8 - SU-MIMO 2x4TDD						1.00		1.00		1.00

						Cell-edge		0.05						0.085		0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - CoMP 2x4		Cell avg		1.8						2.42		1.00		1.00		Beyond rel-8 - CoMP 2x4TDD						1.00		1.00		1.00

						Cell-edge		0.05						0.102		0.010		0.010								0.010		0.010		0.010
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				Config				Requirement

										FDD												TDD

										Ericsson		LGE		Huawei		D		E				Ericsson		Huawei		C		D		E

		Downlink spectral efficiency		Rel-8 Uncorr		Cell avg		2.2		1.38		1.65		1.48		1.00		1.00		Rel-8 UncorrTDD		1.29		1.48		1.00		1.00		1.00

						Cell-edge		0.06		0.038		0.046		0.054		0.010		0.010				0.03		0.049		0.010		0.010		0.010

				Rel-8 Grouped		Cell avg		2.2		1.49		1.74				1.00		1.00		Rel-8 GroupedTDD		1.3874				1		1.00		1.00

						Cell-edge		0.06		0.043		0.049				0.010		0.010				0.0389				0.01		0.010		0.010

				Rel-8 Corr		Cell avg		2.2		1.63		1.97		1.77		1.00		1.00		Rel-8 CorrTDD		1.52		1.75		1.00		1.00		1.00

						Cell-edge		0.06		0.051		0.061		0.069		0.010		0.010				0.05		0.061		0.010		0.010		0.010

				Rel-8 X-pol uncorr		Cell avg		2.2								1.00		1.00		Rel-8 X-pol uncorrTDD						1.00		1.00		1.00

						Cell-edge		0.06								0.010		0.010								0.010		0.010		0.010

				Rel-8 X-pol corr		Cell avg		2.2						1.58		1.00		1.00		Rel-8 X-pol corrTDD				1.52		1.00		1.00		1.00

						Cell-edge		0.06						0.062		0.010		0.010						0.059		0.010		0.010		0.010

				Beyond rel-8 - coordinated BF 4tx		Cell avg		2.2		2.43

						Cell-edge		0.06		0.068

				Beyond rel-8 - coordinated BF 8tx		Cell avg		2.2		3.06				2.67

						Cell-edge		0.06		0.083				0.088

				Beyond rel-8 - joint processing CoMP 4tx		Cell avg		2.2						2.32

						Cell-edge		0.06						0.062

		Uplink spectral efficiency		Rel-8 Uncorr		Cell avg		1.4		1.88		1.47		1.55		1.00		1.00		Rel-8 GroupedTDD		1.78		1.49		1.00		1.00		1.00

						Cell-edge		0.03		0.08		0.091		0.078		0.010		0.010				0.08		0.075		0.010		0.010		0.010

				Rel-8 Grouped		Cell avg		1.4		1.86		1.43				1.00		1.00		Rel-8 CorrTDD		1.75				1.00		1.00		1.00

						Cell-edge		0.03		0.083		0.087				0.010		0.010				0.08				0.010		0.010		0.010

				Rel-8 Corr		Cell avg		1.4		1.82		1.41		1.50		1.00		1.00		Rel-8 X-pol uncorrTDD		1.72		1.41		1.00		1.00		1.00

						Cell-edge		0.03		0.08		0.086		0.077		0.010		0.010				0.08		0.073		0.010		0.010		0.010

				Rel-8 X-pol uncorr		Cell avg		1.4								1.00		1.00		Rel-8 X-pol corrTDD						1.00		1.00		1.00

						Cell-edge		0.03								0.010		0.010								0.010		0.010		0.010

				Rel-8 X-pol corr		Cell avg		1.4						1.51		1.00		1.00						1.43		1.00		1.00		1.00

						Cell-edge		0.03						0.081		0.010		0.010						0.075		0.010		0.010		0.010

				Beyond rel-8 - CoMP 1x4		Cell avg		1.4						1.95		1.00		1.00		Beyond rel-8 - SU-MIMO 2x4TDD						1.00		1.00		1.00

						Cell-edge		0.03						0.10		0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - SU-MIMO 2x4		Cell avg		1.4						1.80		1.00		1.00		Beyond rel-8 - CoMP 2x4TDD						1.00		1.00		1.00

						Cell-edge		0.03						0.09		0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - CoMP 2x4		Cell avg		1.4						2.11		1.00		1.00								1.00		1.00		1.00

						Cell-edge		0.03						0.102		0.010		0.010								0.010		0.010		0.010
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				Config				Requirement

										FDD												TDD

										Ericsson		LGE		Huawei		D		E				Ericsson		Huawei		C		D		E

		Downlink spectral efficiency		Rel-8 Uncorr		Cell avg		1.1		1.78		2.10		1.88		1.00		1.00		Rel-8 UncorrTDD		1.69		1.84		1.00		1.00		1.00

						Cell-edge		0.04		0.05		0.066		0.068		0.010		0.010				0.05		0.068		0.010		0.010		0.010

				Rel-8 Grouped		Cell avg		1.1		1.83		2.11				1.00		1.00		Rel-8 GroupedTDD		1.73				1.00		1.00		1.00

						Cell-edge		0.04		0.06		0.066				0.010		0.010				0.05				0.010		0.010		0.010

				Rel-8 Corr		Cell avg		1.1		1.98		2.33		2.07		1.00		1.00		Rel-8 CorrTDD		1.88		2.02		1.00		1.00		1.00

						Cell-edge		0.04		0.07		0.082		0.087		0.010		0.010				0.07		0.085		0.010		0.010		0.010

				Rel-8 X-pol uncorr		Cell avg		1.1								1.00		1.00		Rel-8 X-pol uncorrTDD						1.00		1.00		1.00

						Cell-edge		0.04								0.010		0.010								0.010		0.010		0.010

				Rel-8 X-pol corr		Cell avg		1.1						1.83		1.00		1.00		Rel-8 X-pol corrTDD				1.78		1.00		1.00		1.00

						Cell-edge		0.04						0.075		0.010		0.010						0.071		0.010		0.010		0.010

		Uplink spectral efficiency		Rel-8 Uncorr		Cell avg		0.7		2.32		1.76		1.87		1.00		1.00		Rel-8 UncorrTDD		2.17		1.88		1.00		1.00		1.00

						Cell-edge		0.015		0.12		0.099		0.104		0.010		0.010				0.11		0.102		0.010		0.010		0.010

				Rel-8 Grouped		Cell avg		0.7		2.30		1.74				1.00		1.00		Rel-8 GroupedTDD		2.16				1.00		1.00		1.00

						Cell-edge		0.015		0.11		0.098				0.010		0.010				0.11				0.010		0.010		0.010

				Rel-8 Corr		Cell avg		0.7		2.24		1.67		1.85		1.00		1.00		Rel-8 CorrTDD		2.09		1.79		1.00		1.00		1.00

						Cell-edge		0.015		0.11		0.092		0.100		0.010		0.010				0.10		0.094		0.010		0.010		0.010

				Rel-8 X-pol uncorr		Cell avg		0.7								1.00		1.00		Rel-8 X-pol uncorrTDD						1.00		1.00		1.00

						Cell-edge		0.015								0.010		0.010								0.010		0.010		0.010

				Rel-8 X-pol corr		Cell avg		0.7						1.74		1.00		1.00		Rel-8 X-pol corrTDD				1.68		1.00		1.00		1.00

						Cell-edge		0.015						0.100		0.010		0.010						0.093		0.010		0.010		0.010

				Beyond rel-8 - CoMP 1x4		Cell avg		0.7						2.31		1.00		1.00		Beyond rel-8 - SU-MIMO 2x4TDD						1.00		1.00		1.00

						Cell-edge		0.015						0.13		0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - SU-MIMO 2x4		Cell avg		0.7						2.32		1.00		1.00		Beyond rel-8 - CoMP 2x4TDD						1.00		1.00		1.00

						Cell-edge		0.015						0.13		0.010		0.010								0.010		0.010		0.010

				Beyond rel-8 - CoMP 2x4		Cell avg		0.7						2.58		1.00		1.00								1.00		1.00		1.00

						Cell-edge		0.015						0.154		0.010		0.010								0.010		0.010		0.010
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																		R1-092610		R1-092408		R1-092047

										Requirement		Ericsson		LGE		Huawei		Motorola		TI		Qualcomm

				Downlink spectral efficiency		InH		Cell avg		3		4.55		4.13		3.99		4.36		4.84		3.76

								Cell-edge		0.1		0.202		0.196		0.196		0.146		0.233		0.153

						Umi		Cell avg		2.6		2.00		2.27		2.08		2.20		2.17		1.85

								Cell-edge		0.075		0.062		0.080		0.067		0.072		0.058		0.071

						Uma		Cell avg		2.2		1.63		1.97		1.77		1.54		1.52		1.82

								Cell-edge		0.06		0.051		0.061		0.069		0.036		0.040		0.070

						Rma		Cell avg		1.1		1.98		2.33		2.07		1.91		2.32		1.39

								Cell-edge		0.04		0.072		0.082		0.087		0.049		0.072		0.044

				Uplink spectral efficiency		InH		Cell avg		2.25		3.52		3.49		3.40		2.72				2.89

								Cell-edge		0.07		0.268		0.245		0.244		0.198				0.184

						Umi		Cell avg		1.8		2.23		1.91		1.93		2.41				1.64

								Cell-edge		0.05		0.100		0.108		0.078		0.053				0.067

						Uma		Cell avg		1.4		1.88		1.47		1.55		1.43				1.58

								Cell-edge		0.03		0.083		0.091		0.078		0.040				0.065

						Rma		Cell avg		0.7		2.32		1.76		1.87		1.37				1.76

								Cell-edge		0.015		0.117		0.099		0.104		0.043				0.070

				Downlink spectral efficiency		InH		Cell avg		3		3		3		3		3		3		3

								Cell-edge		0.1		0.1		0.1		0.1		0.1		0.1		0.1

						Umi		Cell avg		2.6		2.6		2.6		2.6		2.6		2.6		2.6

								Cell-edge		0.075		0.075		0.075		0.075		0.075		0.075		0.075

						Uma		Cell avg		2.2		2.2		2.2		2.2		2.2		2.2		2.2

								Cell-edge		0.06		0.06		0.06		0.06		0.06		0.06		0.06

						Rma		Cell avg		1.1		1.1		1.1		1.1		1.1		1.1		1.1

								Cell-edge		0.04		0.04		0.04		0.04		0.04		0.04		0.04

				Uplink spectral efficiency		InH		Cell avg		2.25		2.25		2.25		2.25		2.25		2.25		2.25

								Cell-edge		0.07		0.07		0.07		0.07		0.07		0.07		0.07

						Umi		Cell avg		1.8		1.8		1.8		1.8		1.8		1.8		1.8

								Cell-edge		0.05		0.05		0.05		0.05		0.05		0.05		0.05

						Uma		Cell avg		1.4		1.4		1.4		1.4		1.4		1.4		1.4

								Cell-edge		0.03		0.03		0.03		0.03		0.03		0.03		0.03

						Rma		Cell avg		0.7		0.7		0.7		0.7		0.7		0.7		0.7

								Cell-edge		0.015		0.015		0.015		0.015		0.015		0.015		0.015
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erafura:
4x2 co-pol
2x2 x-pol for InH

erafura:
1x4 10lambda spacing, MU-MIMO for Umi and Uma
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