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1.  Introduction

The 1.28 Mcps TDD can utilize TSTD (Time Switched Transmit Diversity) on DPCH, DwPCH and P-CCPCH in downlink transmission. However, no performance requirement have been defined for TSTD scheme in 1.28 Mcps  option in TS 25.102. In the last meeting at New Jersey, the simulation results [1] for showing the gain of DPCH performance with TSTD were presented to initiate the work for including the DCH performance requirement for TSTD. But, this simulation was done under the single-user environment.

This document presents updated TSTD simulation results for DCH performance requirements under multi-user environmrnent with joint-detection. 

Text proposals based on the simulation results for TSTD performance are provided in this contribution.

In addition to this, the simulation results for the DPCH performance of TSTD with power control are also provided in order to also initiate the performance requirement on the downlink power control for TSTD.

Finally,  text proposal for power control performance requirement for TSTD will be submitted in the next meeting.

2.  Simulation assumptions and results
2. 1 Simulation Results for DCH performance of TSTD

We performed link level simulations for the 12.2 kbps measurement channel in Multi-path case 1 propagation condition as described in Annex A.2.2 of [2]. The simulation assumptions and parameters in this contribution are summarised in Table 2 and Table 3 in Annex A.

Fig. 1 shows the simulation results for demodulation of DCH with TSTD scheme, compared to the DCH performance without TSTD.

In order to validate our simulator, we compared the non-TSTD results obtained by our simulator with those obtained by the reference link-level performance shown in Fig. 9.12 in [3]. The 
[image: image25.png]Ko PC. Came | churirie]

TSTT vs. Non_TSTTH

&

TRTD -

Nan_TATD

0

0001

TorToe 1 dB;:



 requirements for both cases are described for comparison in Table 1. It is also observed that our result is close to those obtained in [3] with around 1.2 dB difference at 
[image: image2.wmf]2

10

-

BLER. This difference seems to be acceptable if  we consider the different implemenation effect of simulator.
Regarding the channel estimation losses, we can take account into the implementation margin around 3.0 dB for DPCH as we used in the case of  DCH performance requirement in 1.28Mcps TDD option. This can be estimated from comparing the results between reference value of Table 8.5 A in [3] and actual value in [2]. Based on the simulation results in Fig. 1 and considering the implementation margin, we propose a final value 20.1 dB (17.1 dB + 3 dB) for 
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requirement of demodulating DCH in TSTD mode.

Figure 1. Comparison of link-level performance with and without TSTD
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Table 1. 
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requirement comparison without TSTD

	DCH
	12.2 kbps, Multi-path Case 1, 

BLER = 
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	Samsung
	17.8

	Reference value in [2]
	19


<start text proposal for TS25.102>-----------------------------------------------------------------------------------------------------

8.X
Base Station Transmit Diversity mode for 1.28 Mcps TDD option
8.X.1
Demodulation of DCH in TSTD modes

The performance requirement of DCH is determined by the maximum Block Error Rate (BLER). The BLER is specified for the DCH. DCH is mapped into the Dedicated Physical Channel (DPCH).
8.X.1.1 Minimum Requirement

For the parameters specified in Table 8.AA, the BLER should not exceed the BLER specified in Table 8.BB.

Table 8.AA: Test parameters for DCH reception in multipath Case 1 channel

	Parameters
	Unit
	Test 1
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 /sum{DPCH-E_{c}}= \# "0" 

 SUM(DPCH-E) 
	dB
	-10

	Ioc
	dBm/1.28 MHz
	-60

	Information Data Rate
	Kbps
	12.2


Table 8.BB: Performance requirements in multi-path Case 1 channel.

	Test Number 
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	BLER

	1
	[20.1]
	10-2


<end text proposal for TS25.102>------------------------------------------------------------------------------------------------------

2. 2 Simulation Results for DCH performance of TSTD with Power control

In section  A.2 of Annex A in [4], the flexible implementation for power control algorithm of TSTD is decribed, which have a possible use of different weighting factor for previous SIR estimations in order to improve the power controlled performance of TSTD. When TSTD is applied, the UE can use the consecutive measurements of SIR to calculate 
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We performed link-level simulation for 12.2 kbps measurement channel with Multi-path case 1 propagation condition with two types of TSTD power control algorithm.

Type A in Fig. 2 employs that “
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 = 0 and 
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 = 1” , which means that SIR measurement is based on the last subframe just before the measurement time and Type B employs “
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 = 1 and 
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 = 0” , which also indicates that SIR measurenet is based on two sub-frames before it. It seems that if we assume that uncorrelated channel coefficient for two diversity channel, these corresponds to two special cases for implementing power control algorithm of TSTD.

Fig. 2 shows that the various combination of weighting factor seems to affect the DCH performance of TSTD.

Based on this, we conclude that the inclusion of test requirement of Downlink power control for TSTD is needed under the special configuration of power control algorithm.
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Figure 2. Comparison of link-level performance of TSTD with Power Control 
3. Conclusion
This document proposes a performance requirements for demodulation of DCH with TSTD mode in the 1.28 Mcps TDD option based on the simulation results and implementaion margin. Additionally, the effect on the performance by employing flexible power control in TSTD was investigated. For further works, the requirement for power control of TSTD is additionally needed to provide the UE with the reasonable required power for a given target BLER. 
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5. Annex A

Table 2 : Simulation assumptions parameters for DCH channels with TSTD

	Parameter
	Explanation/Assumption

	Chip Rate
	1.28 Mcps

	Duration of TDMA subframe
	5 ms

	Number of time slots per subframe
	7

	Closed loop power control
	OFF

	SIR estimation
	Ideal on demodulated soft bits

	AGC
	Off

	Number of samples per chip
	1 sample per chip

	Propagation Conditions
	Case 1; As specified in Annex B of TS 25.102 V4.2.0 (2001-09)

	Numerical precision
	Floating point simulations

	BLER target
	10E-2

	BLER Calculation
	BLER will be calculated by comparing with transmitted and received bits.

	Information Data Rate
	12.2 kbps

	Convoultional Decoding
	MLSE (Viterbi Alogorithm)

	Measurement Channel
	As specified in Annex A of TS 25.102 V4.2.0 (2001-09)

	Other L1 parameters 
	As specified in latest L1 specifications


Table 3: Additional Downlink Parameters
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 [dB]
	Ratio to meet the required BLER target

	DPCH_Ec/Ior
	-10 dB in Case1

	Transmit diversity for DCH, TSTD
	ON

	Receiver antenna diversity
	OFF

	Receiver
	Joint Detector (ZF-BLE)

	Channel Estimation
	Ideal multipath delay estimation.
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