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1. Introduction
This document is a revision of Section 16.4 and Appendix 1 in TR36.912 ver2.0.0. The excel file containing the details simulation results are also revised and attached.
2. Text Proposal

-----------------
16.4 Spectral efficiency and user throughput
Cell spectral efficiency and cell-edge spectral efficiency are evaluated through extensive simulations conducted by a number of companies. The simulation assumptions applied in the following evaluations are shown in Appendix A. Detailed information covering a range of possible configurations is provided in Appendix A.3 (attached file). In the tables below a subset of the configurations is provided from the data in Appendix A.3. This provides a representative selection of current and possible capabilities in various configurations that could be deployed. 

For downlink, cell spectral efficiency and cell-edge spectral efficiency are evaluated by assuming overhead corresponding to downlink control channels that spans L OFDM symbols with L=1, L = 2 and L = 3. Each value in the table is obtained as an average of all the samples obtained by different companies. The number of samples is also shown in each table.

All the results below show that the requirement is fulfilled with L=3, corresponding to the largest overhead except the system bandwidth 1.4 MHz. Relaxing the overhead assumption to L=1 and 2 further enhances the throughput performance. 

16.4.1
Cell spectral efficiency and cell-edge spectral efficiency
16.4.1.1
Indoor
Tables 16.4.1.1-1 and16.4.1.1-2 show the downlink spectral-efficiency results in the indoor environment (InH (Indoor Hotspot) channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SU-MIMO 4 x 2 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink cell-average and cell-edge spectral efficiency for the indoor environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.

Table 16.4.1.1-1: Downlink spectral efficiency in indoor (FDD), InH
	Scheme and antenna configuration
	ITU

Requirement

(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	
	
	
	L=1
	L=2
	L=3
	L=1
	L=2
	L=3

	Rel-8 SU-MIMO

4 x 2 (A)
	3 / 0.1
	15
	4.8
	4.5
	4.1
	0.23
	0.21
	0.19

	MU-MIMO 4 x 2 (C)
	3 / 0.1
	3
	6.6
	6.1
	5.5
	0.26
	0.24
	0.22


Table 16.4.1.1-2: Downlink spectral efficiency (TDD), InH
	Scheme and antenna configuration
	ITU

Requirement

(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	
	
	
	L=1
	L=2
	L=3
	L=1
	L=2
	L=3

	Rel-8 SU-MIMO

4 x 2 (A)
	3 / 0.1
	10
	4.7
	4.4
	4.1
	0.22
	0.20
	0.19

	MU-MIMO 4 x 2 (C)
	3 / 0.1
	4
	6.7
	6.1
	5.6
	0.24
	0.22
	0.20


Tables 16.4.1.1-3 and16.4.1.1-4 show the uplink spectral efficiency results in the indoor environment (InH channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SIMO 1 x 4 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink cell-average and cell-edge spectral efficiency for the indoor environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features. 
Table 16.4.1.1-3: Uplink spectral efficiency (FDD), InH
	Scheme and antenna configuration
	ITU

Requirement

(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge
[b/s/Hz]

	Rel-8 SIMO 1x4 (A)
	2.5 / 0.07
	13
	3.3
	0.23

	Rel-8 SIMO 1x4 (C)
	2.5 / 0.07
	10
	3.3
	0.24

	Rel-8 MU-MIMO 1x4 (A)
	2.5 / 0.07
	2
	5.8
	0.42

	SU-MIMO 2 x 4 (A)
	2.5 / 0.07
	5
	4.3
	0.25


Table 16.4.1.1-4: Uplink spectral efficiency (TDD), InH
	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average
[b/s/Hz/cell]
	Cell edge
[b/s/Hz]

	Rel-8 SIMO 1x4 (A)
	2.5 / 0.07
	9
	3.1
	0.22

	Rel-8 SIMO 1x4 (C)
	2.5 / 0.07
	7
	3.1
	0.23

	Rel-8 MU-MIMO 1x4 (A)
	2.5 / 0.07
	2
	5.5
	0.39

	SU-MIMO 2 x 4 (A)
	2.5 / 0.07
	2
	3.9
	0.25


16.4.1.2
Microcellular
Tables 16.4.1.2-1 and16.4.1.2-2 show the downlink spectral efficiency results in the microcellular environment (UMi (Urban Micro) channel model) for FDD and TDD, respectively. The tables show that, with the extension of LTE Rel-8 with MU-MIMO 4 x 2, the ITU requirements are fulfilled. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink cell-average and cell-edge spectral efficiency for the microcelluar environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.

Table 16.4.1.2-1: Downlink spectral efficiency (FDD), UMi

	Scheme and antenna configuration
	ITU Requirement
(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	
	
	
	L=1
	L=2
	L=3
	L=1
	L=2
	L=3

	MU-MIMO 4 x 2 (C)
	2.6 / 0.075
	8
	3.5
	3.2
	2.9
	0.10
	0.096
	0.087

	MU-MIMO 4 x 2 (A)
	2.6 / 0.075
	3
	3.4
	3.1
	2.8
	0.12
	0.11
	0.099

	CS/BF-CoMP 4 x 2 (C)
	2.6 / 0.075
	5
	3.6
	3.3
	3.0
	0.11
	0.099
	0.089

	JP-CoMP 4 x 2 (C)
	2.6 / 0.075
	1
	4.5
	4.1
	3.7
	0.14
	0.13
	0.12

	MU-MIMO 8 x 2 (C/E)
	2.6 / 0.075
	4
	4.2
	3.8
	3.5
	0.15
	0.14
	0.13


Table 16.4.1.2-2: Downlink spectral efficiency (TDD), UMi

	Scheme and antenna configuration
	ITU Requirement

(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	
	
	
	L=1
	L=2
	L=3
	L=1
	L=2
	L=3

	MU-MIMO 4 x 2 (C)
	2.6 / 0.075
	8
	3.5
	3.2
	3.0
	0.11
	0.096
	0.089

	MU-MIMO 4 x 2 (A)
	2.6 / 0.075
	1
	3.2
	2.9
	2.7
	0.11
	0.10
	0.095

	CS/BF-CoMP 4 x 2 (C)
	2.6 / 0.075
	3
	3.6
	3.3
	3.1
	0.10
	0.092
	0.086

	JP-CoMP 4 x 2 (C)
	2.6 / 0.075
	1
	4.6
	4.2
	3.9
	0.10
	0.092
	0.085

	MU-MIMO 8 x 2 (C/E)
	2.6 / 0.075
	4
	4.2
	3.9
	3.6
	0.12
	0.11
	0.099


Tables 16.4.1.2-3 and16.4.1.2-4 show the uplink spectral efficiency results in the microcellular environment (UMi channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SIMO 1 x 4 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink cell-average and cell-edge spectral efficiency for the microcellular environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.

Table 16.4.1.2-3: Uplink spectral efficiency (FDD), UMi

	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average
[b/s/Hz/cell]
	Cell edge [b/s/Hz]

	Rel-8 SIMO 1 x 4 (C)
	1.8 / 0.05
	12
	1.9
	0.073

	Rel-8 MU-MIMO 1 x 4 (A)
	1.8 / 0.05
	2
	2.5
	0.077

	MU-MIMO 2 x 4 (A)
	1.8 / 0.05
	1
	2.5
	0.086


Table 16.4.1.2-4: Uplink spectral efficiency (TDD),UMi

	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average
[b/s/Hz/cell]
	Cell edge
[b/s/Hz]

	Rel-8 SIMO 1 x 4 (C)
	1.8 / 0.05
	9
	1.9
	0.070

	Rel-8 MU-MIMO 1 x 4 (A)
	1.8 / 0.05
	2
	2.3
	0.071

	MU-MIMO 2 x 4 (A)
	1.8 / 0.05
	1
	2.8
	0.068

	MU-MIMO 1 x 8 (E)
	1.8 / 0.05
	1
	3.0
	0.079


16.4.1.3
Base coverage urban
Tables 16.4.1.3-1 and 16.4.1.3-2 show the downlink spectral efficiency results of the base coverage urban environment (UMa (Urban Macro) channel model) for FDD and TDD, respectively. The tables show that, with the extension of LTE Rel-8 with the MU-MIMO 4 x 2 or CS/BF MU-MIMO 4 x 2, the ITU requirements are fulfilled. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink cell-average and cell-edge spectral efficiency for the base coverage urban environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.

Table 16.4.1.3-1: Downlink spectral efficiency (FDD), UMa

	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	
	
	
	L=1
	L=2
	L=3
	L=1
	L=2
	L=3

	MU-MIMO 4 x 2 (C)
	2.2 / 0.06
	7
	2.8
	2.6
	2.4
	0.079
	0.073
	0.066

	CS/BF-CoMP 4 x 2 (C)
	2.2 / 0.06
	6
	2.9
	2.6
	2.4
	0.081
	0.074
	0.067

	JP-CoMP 4 x 2 (A)
	2.2 / 0.06
	1
	3.0
	2.7
	2.5
	0.080
	0.073
	0.066

	CS/BF-CoMP 8 x 2 (C)
	2.2 / 0.06
	3
	3.8
	3.5
	3.2
	0.10
	0.093
	0.084


Table 16.4.1.3-2: Downlink spectral efficiency (TDD), UMa

	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	
	
	
	L=1
	L=2
	L=3
	L=1
	L=2
	L=3

	MU-MIMO 4 x 2 (C)
	2.2 / 0.06
	7
	2.9
	2.6
	2.4
	0.079
	0.071
	0.067

	CS/BF-CoMP 4 x 2 (C)
	2.2 / 0.06
	4
	2.9
	2.6
	2.4
	0.083
	0.075
	0.070

	JP-CoMP 4 x 2 (C)
	2.2 / 0.06
	1
	3.6
	3.3
	3.1
	0.090
	0.082
	0.076

	CS/BF-CoMP 8 x 2 (C/E)
	2.2 / 0.06
	3
	3.7
	3.3
	3.1
	0.10
	0.093
	0.087


Tables 16.1.3-3 and16.4.1.3-4 show the uplink spectral efficiency results in the base coverage urban environment (UMa channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SIMO 1 x 4 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink cell-average and cell-edge spectral efficiency for the base coverage urban environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.

Table 16.4.1.3-3: Uplink spectral efficiency (FDD), UMa

	Scheme and antenna configuration
	ITU

Requirement

(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge
[b/s/Hz]

	Rel-8 SIMO 1 x 4(C)
	1.4 / 0.03
	12
	1.5
	0.062

	CoMP 1 x 4 (A)
	1.4 / 0.03
	2
	1.7
	0.086

	CoMP 2 x 4 (C)
	1.4 / 0.03
	1
	2.1
	0.099


Table 16.4.1.3-4: Uplink spectral efficiency (TDD), UMa

	Scheme and antenna configuration
	ITU

Requirement

(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge
[b/s/Hz]

	Rel-8 SIMO 1x4 (C)
	1.4 / 0.03
	9
	1.5
	0.062

	CoMP 1 x 4 (C)
	1.4 / 0.03
	1
	1.9
	0.090

	CoMP 2 x 4 (C)
	1.4 / 0.03
	1
	2.0
	0.097

	MU-MIMO 1x8 (E)
	1.4 / 0.03
	1
	2.7
	0.076


16.4.1.4
High speed
Tables 16.4.1.4-1 and16.4.1.4-2 show the downlink spectral efficiency results in the high speed environment (RMa (Rural Macro) channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SU-MIMO 4 x 2 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on downlink cell-average and cell-edge spectral efficiency for the high speed environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.

Table 16.4.1.4-1: Downlink spectral efficiency (FDD), RMa

	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	
	
	
	L=1
	L=2
	L=3
	L=1
	L=2
	L=3

	Rel-8 SU-MIMO
4 x 2 (C)
	1.1 / 0.04
	15
	2.3
	2.1
	1.9
	0.081
	0.076
	0.069

	Rel-8 SU-MIMO
4 x 2 (A)
	1.1 / 0.04
	14
	2.1
	2.0
	1.8
	0.067
	0.063
	0.057

	MU-MIMO 4 x 2 (C)
	1.1 / 0.04
	3
	3.9
	3.5
	3.2
	0.11
	0.099
	0.090

	MU-MIMO 8 x 2 (C)
	1.1 / 0.04
	1
	4.1
	3.7
	3.4
	0.13
	0.12
	0.11


Table 16.4.1.4-2: Downlink spectral efficiency (TDD), RMa

	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	
	
	
	L=1
	L=2
	L=3
	L=1
	L=2
	L=3

	Rel-8 SU-MIMO
4 x 2 (C)
	1.1 / 0.04
	8
	2.0
	1.9
	1.8
	0.072
	0.067
	0.063

	Rel-8 SU-MIMO
4 x 2 (A)
	1.1 / 0.04
	7
	1.9
	1.7
	1.6
	0.057
	0.053
	0.049

	MU-MIMO
4 x 2 (C)
	1.1 / 0.04
	4
	3.5
	3.2
	3.0
	0.098
	0.089
	0.083

	MU-MIMO
8 x 2 (C/E)
	1.1 / 0.04
	2
	4.0
	3.6
	3.4
	0.12
	0.11
	0.10

	Rel-8 single-layer BF

8x2 (E)
	1.1 / 0.04
	4
	2.5
	2.3
	2.1
	0.11
	0.10
	0.093


Tables 16.4.1.4-3 and16.4.1.4-4 show the uplink spectral efficiency results in the high speed environment (RMa channel model) for FDD and TDD, respectively. The tables show that already LTE Rel-8 with SIMO 1 x 4 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on uplink cell-average and cell-edge spectral efficiency for the high speed environment. The tables also illustrate the further improved performance that can be achieved by using additional technology features.
Table 16.4.1.4-3: Uplink spectral efficiency (FDD), RMa

	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge [b/s/Hz]

	Rel-8 SIMO 1x4 (C)
	0.7 / 0.015
	11
	1.8
	0.082

	Rel-8 MU-MIMO 1x4 (A)
	0.7 / 0.015
	2
	2.2
	0.097

	CoMP 2 x 4 (A)
	0.7 / 0.015
	2
	2.3
	0.13


Table 16.4.1.4-4: Uplink spectral efficiency (TDD), RMa

	Scheme and antenna configuration
	ITU

Requirement
(Ave./Edge)
	Number of samples
	Cell average [b/s/Hz/cell]
	Cell edge
[b/s/Hz]

	Rel-8 SIMO 1 x 4 (C)
	0.7 / 0.015
	8
	1.8
	0.080

	Rel-8 MU-MIMO 1 x 4 (A)
	0.7 / 0.015
	2
	2.1
	0.093

	CoMP 2 x 4 (A)
	0.7 / 0.015
	1
	2.5
	0.15

	MUMIMO 1 x 8 (E)
	0.7 / 0.015
	1
	2.6
	0.10


16.4.2
Number of supported VoIP users
The number of supported VoIP users (VoIP capacity) is evaluated through extensive simulations conducted by a number of companies. The simulation assumptions applied in the following evaluations are shown in Appendix A. Detailed information covering a range of possible configurations is provided in Appendix A.3 (attached file). In the tables below the results are conducted by LTE Rel-8.

Tables 16.4.2-1 and16.4.2-2 show the VoIP capacity results in the Indoor, Microcellular, Base coverage urban and High speed for FDD and TDD, respectively. The tables show that already LTE Rel-8 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on VoIP capacity for all the environments. 
Table 16.4.2-1: VoIP capacity for FDD

	Antenna 
	Scenarios
	ITU requirement
	Number of samples
	Capacity [User/MHz/Cell]

	Antenna configuration (A)
	Indoor
	50
	3
	140

	
	Urban Micro 
	40
	3
	80

	
	Urban Macro
	40
	3
	68

	
	High Speed
	30
	3
	91

	Antenna configuration (C)
	Indoor
	50
	3
	131

	
	Urban Micro 
	40
	3
	75

	
	Urban Macro
	40
	3
	69

	
	High Speed
	30
	3
	94


Table 16.4.2-2: VoIP capacity for TDD

	Antenna 
	Scenarios
	ITU requirement
	Number of samples
	Capacity [User/MHz/Cell]

	Antenna configuration (A)
	Indoor
	50
	2
	137

	
	Urban Micro 
	40
	2
	74

	
	Urban Macro
	40
	2
	65

	
	High Speed
	30
	2
	86

	Antenna configuration (C)
	Indoor
	50
	3
	130

	
	Urban Micro 
	40
	3
	74

	
	Urban Macro
	40
	3
	67

	
	High Speed
	30
	3
	92


16.4.3
Mobility traffic channel link data rates
Mobility traffic channel link data rates are evaluated through extensive simulations conducted by a number of companies. The simulation assumptions applied in the following evaluations are shown in Appendix A. Detailed information covering a range of possible configurations is provided in Appendix A.3 (attached file). In the tables below the results are conducted by LTE Rel-8.

Tables 16.4.3-1 and16.4.3-2 show the mobility traffic channel link data rates in the Indoor, Microcellular, Base coverage urban and High speed for FDD and TDD, respectively. The tables show that already LTE Rel-8 fulfills the ITU requirements. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on mobility traffic channel link date rate for all the environments.
Table 16.4.3-1: Mobility traffic channel link data rates for FDD
	LOS/NLOS 
	Scenarios
	ITU

requirement
	Median SINR

[dB]
	Number of samples
	FDD UL Spectrum efficiency [b/s/Hz]

	Antenna configuration 1 x 4, NLOS
	Indoor

	1.0
	13.89
	7
	2.56

	
	Urban Micro 
	0.75
	4.54 
	7
	1.21

	
	Urban Macro
	0.55
	4.30 
	7
	1.08

	
	High Speed
	0.25
	5.42 
	7
	1.22

	Antenna configuration 1 x 4, LOS
	Indoor
	1.0
	13.89
	4
	3.15

	
	Urban Micro 
	0.75
	4.54 
	4
	1.42

	
	Urban Macro
	0.55
	4.30 
	4
	1.36

	
	High Speed
	0.25
	5.42 
	4
	1.45


Table 16.4.3-2: Mobility traffic channel link data rates for TDD

	LOS/NLOS 
	Scenarios
	ITU

requirement
	Median SINR

[dB]
	Number of samples
	TDD UL Spectrum efficiency [b/s/Hz]

	Antenna configuration 1 x 4, NLOS
	Indoor
	1.0
	13.89 

	4
	2.63

	
	Urban Micro 
	0.75
	4.54 

	4
	1.14

	
	Urban Macro
	0.55
	4.30 

	4
	0.95

	
	High Speed
	0.25
	5.42 

	4
	1.03

	Antenna configuration 1 x 4, LOS
	Indoor
	1.0
	13.89 

	2
	3.11

	
	Urban Micro 
	0.75
	4.54 

	2
	1.48

	
	Urban Macro
	0.55
	4.30 

	2
	1.36

	
	High Speed
	0.25
	5.42 

	2
	1.38


Annex A:
Simulation model

A.1
General assumption

This section describes the reference system deployments used for the different system evaluations. The table below describes the simulation assumptions.
Table A.1-1: Simulation assumption
	Parameter
	Values used for evaluation

	Deployment scenario
	· Indoor 

· Microcellular
· Base Coverage Urban
· High Speed
Parameters and assumptions not shown here for each scenario are shown in ITU guidelines [ITU-R Report M.2135].

	Duplex method and bandwidths
	FDD:  10+10 MHz except Indoor  with 20+20 MHz
TDD:  20 MHz also 40 MHz in indoor
Baseline asymmetry during 5 subframes period:
2 full DL subframes,
Special subframe: DwPTS 11symbol, GP 1 symbol, UpPTS 2 symbol,
2 full UL subframes
Alternative special subframe configurations may be used if stated.

	Network synchronization
	Synchronized

	Handover margin
	1.0 dB

	Downlink transmission scheme 
	Baseline transmission scheme (LTE Rel-8)

· MIMO closed loop precoded spatial multiplexing (transmission mode 4 [36.213]): Baseline: 4x2 MIMO

· MIMO single stream beamforming (transmission mode 7 [36.213])
Advanced scheme (LTE- Rel-10 and beyond (LTE-Advanced))

· MU-MIMO without coordination

· Coordinated scheduling / beamforming (CS/BF) CoMP
· Joint processing (JP) CoMP 
(SU-MIMO is possible for all cases.)

	Downlink scheduler
	For baseline transmission scheme (LTE Rel-8):  

Proportional fair in time and frequency
For advanced transmission scheme (LTE- Rel-10 and beyond (LTE-Advanced)) 

Aligned with transmission scheme

	Downlink link adaptation
	Non-ideal based on non-ideal CQI/PMI/RI reports and/or non-ideal sounding transmission, reporting mode: and period selected according to scheduler and MIMO transmission schemes; reporting delay and MCS based on LTE transport formats according to [36.213].

Baseline (LTE Rel-8): 
A) Non-frequency selective PMI and frequency selective CQI report with 5ms periodicity, subband CQI with measurement error: N(0,1) per PRB
 B) Sounding-based precoding, frequency selective CQI report with 5ms periodicity, subband CQI with measurement error: N(0,1) per PRB

	Downlink HARQ scheme
	Incremental redundancy or Chase combining

	Downlink receiver type
	Baseline scheme

MMSE
Advanced scheme

MMSE-SIC, MLD based receiver

Each company should report a description on interference rejection and cancellation capabilities

	Uplink transmission scheme
	Baseline transmission scheme (LTE Rel-8)

· SIMO with and without MU-MIMO
Baseline: 1 x 4 SIMO

Advanced transmission scheme (LTE Rel-10 and beyond (LTE-Advanced))

· SU-MIMO
· UL CoMP

	Uplink scheduler
	Channel dependent

	Uplink Power control
	Baseline: Fractional power control.
Alternative: Other Rel-8 specified  

Power control parameters (P0 and alpha) are chosen according to the deployment scenario. (IoT reported with simulation results.)

	Uplink link adaptation
	Non-ideal based on delayed SRS-based measurements: MCS based on LTE transport formats and SRS period and bandwidths according to [36.213].

	Uplink HARQ scheme
	Incremental redundancy or Chase combining

	Uplink receiver type
	MMSE or MMSE-SIC (MU-MIMO)

	Antenna configuration
base station
	Baseline: 4 or 8 Tx antennas with the following configurations:
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)



	Antenna configuration  UE
	Baseline:
Vertically polarized antennas with 0.5 wavelengths separation at UE
Alternative:

Columns with linearly polarized orthogonal antennas with 0.5 wavelengths spacing between columns

	Channel estimation
(Uplink and downlink)
	Non-ideal 
(consider both estimation errors both for demodulation reference signals and sounding reference signals)

	Control channel and reference signal overhead, Acknowledgements etc. 
	For baseline transmission (LTE) schemes:
Downlink
· Overhead for CRS and antenna port 5 according to DL transmission schemes
· Overhead for DL CCH of L OFDM symbols (L=1,2,3)
· Overhead for SCH/BCH
Uplink
· 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
· 
For advanced transmission schemes (LTE Rel-10 and beyond (LTE-Advanced))
Downlink

· Overhead assuming 6 MBSFN subframes per DL radio frame (FDD),  2 MBSFN subframes per DL radio frame (TDD)
· Overhead for DL CCH of L OFDM symbols (L=1,2,3)
· Overhead for SCH/BCH
· Overhead for CRS with 1 antenna port
· Overhead for DRS  
Uplink
· Overhead for CSI feedback and SRS transmission according to transmission scheme factored into the uplink results for the same scenarios.
· 


	Feedback and control channel errors
	None
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