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1 Introduction
The T-doc is a text proposal to E-UTRA RF System Scenarios TR on the DL TDD coexistence simulation assumptions and results.  The text proposals are shown as track changes.
2 Text Proposal
---------------------------------------- START OF TEXT PROPOSAL ----------------------------------------
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4.6
Base-station model

This chapter covers the fundamental BS properties e.g. output power, dynamic range, noise floor etc.

Reference UTRA FDD base station parameters are given in Table 4.5.

Table 4.5: UTRA FDD reference base station parameters

	Parameter
	Value
	Note

	Maximum BS power
	43dBm
	[2], [3]

	Maximum power per DL traffic channel
	30dBm
	[2], [3]

	Minimum BS power per user
	15dBm
	[2]

	Total CCH power
	33dBm
	[2]

	Noise Figure
	5dB
	[3]


Reference UTRA TDD (3.84 Mcps) base station parameters are given in Table 4.XX.
Table 4.XX: Reference base station for UTRA 3.84Mcps TDD
	Parameter
	Value
	Note

	Maximum BS Power
	43 dBm
	

	Max power per DL traffic channel
	Up to the maximum base station transmit power may be assigned to each timeslot and users may be multiplexed between timeslots
	

	Noise Figure
	5 dB
	


Reference base station parameters for UTRA 1.28Mcps TDD  are given in Table 4.5a.
Table 4.5a: Reference base station for UTRA 1.28Mcps TDD
	Parameter
	Value
	Note

	Maximum BS power
	34dBm
	

	Maximum power per DL traffic channel
	22dBm
	34-10*log10(16)=22dBm

	power control dynamic
	30dB
	

	Noise Figure
	7dB
	

	Noise power
	-106dBm
	

	Reference sensitivity
	-110dBm
	

	Target CIR for 12.2kbps voice
	-2.5 dB
	


Reference E-UTRA FDD and E-UTRA TDD base station parameters are given in Table 4.6.

Table 4.6: E-UTRA FDD and E-UTRA TDD reference base station parameters

	Parameter
	Value
	Note

	Maximum BS power
	43dBm for 1.25, 2.5 and 5MHz carrier

46dBm for 10, 15 and 20MHz carrier
	[4]

	Maximum power per DL traffic channel
	32dBm
	

	Noise Figure
	5dB
	[4]


Reference base station parameters for E-UTRA TDD (LCR TDD frame structure based) are given in Table 4.6a.
Table 4.6a: Reference base station for E-UTRA TDD (LCR TDD frame structure based)
	Parameter
	Value
	Note

	Maximum BS power
	35dBm for 1.6MHz carrier

43dBm for 5MHz carrier

46dBm for 10, 15 and 20MHz carrier
	The 35dBm for 1.6MHz is obtained by comparing with the power of LCR TDD and by considering bandwidth difference with 20MHz system  46-10*log10(20MHz/1.6MHz)=35dBm



	Maximum power per RB
	Maximum BS power/ Nr. of available RB’s
	375kHz RB size*

	Noise Figure
	6dB
	

	Noise power
	Varies with system BW
	Noise power should be calculated based on different BW option.


* When there is new decision in RAN1, new RB size for 1.6MHz should be reconsidered.
4.7
UE model

This chapter covers the fundamental UE properties e.g. output power, dynamic range, noise floor etc.

Reference UTRA FDD and UTRA TDD (3.84 Mcps) UE parameters are given in Table 4.7.

Table 4.7: UTRA FDD and UTRA TDD (3.84 Mcps) reference UE parameters

	Parameter
	Value
	Note

	Maximum UE power
	21dBm
	[2], [3]

	Minimum UE power
	-50dBm
	[2]

	Noise Figure*
	9dB
	[3]


NOTE: * UTRA TDD UE will have a relatively lower Noise Figure since it does not have a duplexer.  However, for simulation alignment purpose, a Noise Figure of 9 dB will be used.
Reference UTRA 1.28 Mcps TDD parameters are given in Table 4.7a

Table 4.7a: Reference UE for UTRA 1.28 Mcps TDD

	Parameter
	Value
	Note

	Maximum UE power
	21dBm
	

	Minimum UE power
	-49dBm
	

	Noise Figure
	9dB
	

	Antenna model 
	0dBi
	

	Noise power 
	-104dBm
	

	Reference sensitivity
	-108dBm
	

	Target CIR
	-2.5 dB
	


Reference E-UTRA FDD and E-UTRA TDD UE parameters are given in Table 4.8.

Table 4.8: E-UTRA FDD and E-UTRA TDD reference UE parameters

	Parameter
	Value
	Note

	Maximum UE power
	24Bm
	[6]

	Minimum UE power
	-30dBm
	[3]

	Noise Figure*
	9dB
	[4]


NOTE: * E-UTRA TDD UE will have a relatively lower Noise Figure since it does not have a duplexer.  However, for simulation alignment purpose, a Noise Figure of 9 dB will be used.

Reference E-UTRA TDD UE (LCR TDD frame structure based) parameters are given in Table 4.8a.

Table 4.8a: Reference UE for EUTRA TDD (LCR TDD frame structure based)

	Parameter
	Value
	Note

	Maximum UE power
	24dBm
	

	Minimum UE power
	-30dBm
	

	Noise Figure
	9dB
	

	Noise power
	Varies with the total RB’s allocated for a UE
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5.1.1.7
SIR target requirements for simulated services

Shifted and truncated Shannon bound curves as specified in Annex A shall be used.  
The UTRA-TDD scenario shall use the 3.84 Mcps TDD option running HSDPA since most 3.84Mcps TDD deployments service data traffic.  A shifted and truncated Shannon bound curves described in Annex A.3 shall be used.
5.1.1.8
Number of required snapshots

The number of snapshots shall be chosen such to obtain sufficient statistical property of the results.
5.1.1.9
Simulation output

Simulation results for E-UTRA as victim shall be presented in terms of throughput reduction in percent relative to the reference throughput without external interference vs. ACIR.

Simulation results for UTRA as victim shall be presented in terms of capacity reduction vs. ACIR.

Simulation results for UTRA TDD (3.84 Mcps) victim shall be presented in terms of throughput reduction in percent relative to the reference throughput without external interference vs. ACIR.
5.1.2

Simulation description

Uplink and Downlink are simulated independently. Degradation of victim system will be obtained by comparing capacity/throughput simulation results of single operator scenario (without external interference) to the multi operator case.

In the following sections the principle downlink simulation flows are described, taking the current simulation assumptions into account.
5.1.2.1
Downlink E-UTRA interferer UTRA victim

1.
Run UTRA snapshot simulator procedure [3]. E-UTRA BS TX power is set to the defined maximum TX power (assumes all RB in use). All E-UTRA base stations are considered as a source of other system interference (Iother). Iother = sum over all other system cells (interference power into UTRA bandwidth including ACIR)
2.
Collect statistics (capacity reduction in percent relative to the reference capacity without external system interference, capacity is defined by a number of satisfied speech users).

The UTRA UTRA TDD (3.84 Mcps) victim uses HSDPA service.  The simulation procedure shall be the same as that in Section 5.1.2.2 (Downlink E-UTRA interferer E-UTRA victim).  Here, the CQI value in Step 2 (of Section 5.1.2.2) shall be calculated based on per resource unit (timeslot × code) instead of per resource block.
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7.1.2

TDD coexistence simulation results

7.1.2.1
ACIR downlink 5MHz E-UTRA interferer – UTRA TDD (3.84 Mcps)victim

Simulations are based on the following assumptions:

Aggressor system:

5 MHz E-UTRA

Victim system:

UTRA TDD (3.84 Mcps HSDPA)
Simulation frequency:

2000 MHz

Environment:


Macro Cell, Urban Area, uncoordinated deployment

Cell Range


500 m

Simulation results are presented in table 7.XX and figure 7.XX.

Table 7.XX: Downlink throughput loss for 5 MHz UTRA-TDD (Victim) with 5 MHz E-UTRA aggressor
	ACIR (dB)
	IPWireless 
(R4-060813)
	Ericsson

(R4-061071)

	
	5% CDF
	Average
	5% CDF
	Average

	25
	20.3%
	5.2%
	14%
	3%

	30
	10.8%
	2.8%
	6%
	1%

	35
	5.4%
	1.3%
	2%
	1%

	40
	2.6%
	0.7%
	1%
	0%

	45
	0.85%
	0%
	0%
	0%
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Figure 7.XX: UTRA TDD (3.84 Mcps) downlink throughput loss

7.1.2.2
ACIR downlink 10MHz E-UTRA interferer – 10MHz E-UTRA TDD victim

Simulations are based on the following assumptions:

Aggressor system:

10 MHz E-UTRA

Victim system:

10 MHz E-UTRA

Simulation frequency:

2000 MHz

Environment:


Macro Cell, Urban Area, uncoordinated deployment

Cell Range


500 m

Simulation results are presented in table 7.XX and figure 7.XX.

Table 7.XX: Downlink throughput loss for 10 MHz E-UTRA-TDD (Victim) with 10 MHz E-UTRA aggressor
	ACIR (dB)
	IPWireless 
(R4-060813)
	Ericsson

(R4-061071)

	
	5% CDF
	Average
	5% CDF
	Average

	25
	20.3%
	5.3%
	14%
	3%

	30
	10.8%
	2.8%
	6%
	1%

	35
	5.4%
	1.4%
	2%
	1%

	40
	2.6%
	0.7%
	1%
	0%

	45
	0.85%
	0.2%
	0%
	0%
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Figure 7.XX: E-UTRA TDD downlink throughput loss
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A.3
UTRA-TDD (3.84 Mcps) HSDPA Link Level Performance
The throughput is derived from the HSDPA link level results of [8] and is found to match a truncated Shannon bound with an attenuation of 0.5.  The HSDPA UTRA TDD throughput is normalised to 15 timeslots and the spectral efficiency is found assuming a bandwidth of 5MHz. The spectral efficiency in table A.XX is presented as a function of the SINR in a timeslot. Figure A.XX shows the UTRA TDD spectral efficiency as a function of SINR in a timeslot and the attenuated Shannon approximation.  NOTE: Rx Diversity is not employed.

Table A.XX SINR in a timeslot to spectral efficiency mapping

	SINR in timeslot (dB)
	spectral efficiency (bps / Hz)

	-6.5
	0.11

	-3.5
	0.22

	-0.5
	0.44

	1.8
	0.66

	5.0
	0.99

	7.0
	1.32

	11.2
	1.99


The attenuated Shannon approximation to UTRA TDD spectral efficiency is based on the approach used for E-UTRA. The maximum spectral efficiency is derived assuming a code rate of 0.9 and 16QAM modulation. The Shannon approximation to UTRA TDD spectral efficiency is:
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where the following parameters are applied:

Table A.2XX Parameters describing baseline UTRA TDD performance Look-Up-
	Parameter
	DL
	Notes

	α, attenuation 
	0.5
	Represents implementation losses

	SNIRMIN, dB
	-10
	Based on QPSK, 1/12 rate (DL) without Rx Diversity

	ThruMAX, bps/Hz
	2.38
	Based on 16QAM rate 0.9 (DL)
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