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1. Introduction

In meeting #24 in Helsinki RAN4 reached a conclusion on the Fixed Reference Channel single link performance requirements. Also the latest version of TR25.890 [1] includes initial simulation assumptions for open loop transmit diversity case. Based on those assumptions we present simulation results for open loop transmission diversity and discuss the possible test parameters. Additionally, as RAN1 has reached a conclusion concerning the feasibility of closed loop transmit diversity mode 1 in HSDPA at meeting #28, initial simulation results for CL mode 1 are presented and text proposal introducing CL mode 1 to TR25.890 is given.

2. Simulation assumptions and throughput results 
 The used simulation assumptions are presented in Table A.1 in Annex at the end of this document. These are according to the assumptions presented in TR [1] with the exception that Îor/Ioc factor of 0 dB was used instead of 5 dB. Additional parameters used in closed loop mode 1 simulations are given in Table A.2. The used downlink channel configuration is presented in Table A.3. The results presented here do not include any implementation imperfections nor any modelling of the HS-SCCH error.

Throughput results for 16QAM FRC H-Set 1 with open loop and closed loop mode 1 transmit diversity are presented in Table 1. For a comparison, the average value from single link simulation results presented by different companies in RAN4 meeting #24[2] is also presented in the same table. It can be seen that the most benefit from transmit diversity compared to single link results is seen in PA3. In PB3 and VA30 the gain has decreased due to multipath diversity and Doppler. The throughput results in PA3 with Ec/Ior -3 dB and –6 are quite close to each other, especially for closed loop mode 1. In VA30 at HS-DSCH Ec/Ior -3dB the gain from open loop transmit diversity is negative. 

Table 1. Simulation results for open loop transmit diversity FRC H-Set 1 for 16QAM with Îor/Ioc =10dB

	FRC H-Set 1, 16QAM, Îor/Ioc =10dB

	HS-PDSCH Ec/Ior  [dB]
	Throughput 

[kbps]

	
	PA3
	PB3
	VA30

	
	STTD
	CL1
	Single link
	STTD
	CL1
	Single link
	STTD
	CL1
	Single link

	-3
	717
	749
	519
	383
	411
	346
	356
	384
	336

	-6
	609
	684
	341
	234
	292
	178
	205
	258
	171

	-8
	494
	604
	-
	43
	185
	-
	159
	123
	-


Similarly as above Tables 2 and 3 present the simulation results for QPSK FRC H-Set 1 with open loop and closed loop mode 1 transmit diversity together with single link results. In Table 2 the largest performance gain from open loop transmit diversity with Îor/Ioc of 10 dB and 0 dB is seen PA3. As above the performance difference between open loop transmit diversity and single link diminishes in PB3 and VA30. The gain from closed loop mode 1 is still visible in PB3, but is reduced in VA30. Also with QPSK the throughput results at Ec/Ior values –3 dB and -6 dB with Îor/Ioc of 10 dB in PA3 are close to each other for both diversity schemes. Therefore it would seem reasonable that the Ec/Ior values used in test should be reconsidered compared to the values used in single link FRC tests.

Table 2.  Simulation results for open loop transmit diversity FRC H-Set 1 for QPSK with Îor/Ioc =10dB
	FRC H-Set 1, QPSK, Îor/Ioc =10dB

	HS-PDSCH Ec/Ior  [dB]
	Throughput 

[kbps]

	
	PA3
	PB3
	VA30

	
	STTD
	CL1
	Single link
	STTD
	CL1
	Single link
	STTD
	CL1
	Single link

	-3
	523
	528
	468
	471
	515
	426
	393
	444
	423

	-6
	502
	517
	395
	264
	306
	254
	245
	277
	259

	-8
	468
	498
	-
	188
	240
	-
	179
	210
	-


Table 3. Simulation results for open loop transmit diversity FRC H-Set 1 for QPSK with Îor/Ioc =0dB
	FRC H-Set 1, QPSK, Îor/Ioc =0dB

	HS-PDSCH Ec/Ior  [dB]
	Throughput 

[kbps]

	
	PA3
	PB3
	VA30

	
	STTD
	CL1
	Single link
	STTD
	CL1
	Single link
	STTD
	CL1
	Single link

	-3
	293
	377
	230
	225
	267
	214
	203
	237
	212

	-6
	169
	252
	120
	120
	173
	97
	89
	145
	99

	-8
	102
	173
	-
	22
	90
	-
	2
	46
	-


3. Text proposal for TR25.890

As RAN1 has accepted the closed loop mode 1 to be used with HSDPA it is proposed that RAN4 would include the closed loop mode 1 also in the HSDPA performance assessments work.  Text proposal to achieve this is given below.

--- Begin Text Proposal ---

9.x1
Assessment of Transmit Diversity Performance – Closed Loop mode 1 (CL1)

The proposed downlink physical channels required for assessment of HSDPA using closed loop mode 1 (CL1) transmit diversity is specified in Table A.y2 in Annex A.  A summary of the proposed simulation conditions for the fixed reference channel cases is shown in Table 9.y1.

	Simulation Condition
	Value

	Downlink physical channels
	Annex A.y2

	Simulation assumptions
	Table A.5

	Fixed reference channel sets
	Annex B.1
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	{0,10} dB
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 (dB)
	{-12, -10, -8, -6, -4, -2} dB

	Propagation channels
	PA3, PB3, VA30


Table 9.y1: Summary simulation conditions –Tx Diversity testing.
-- Change of Section ---
A.x2
Downlink Physical Channels Present – Closed Loop mode 1 Tx Diversity (CL1)

The following downlink physical channels specified in Table A.y2 are present during testing.

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec1/Ior
	-13dB
	1. Total P-CPICH_Ec/Ior = -10dB

	P-CPICH (antenna 2)
	P-CPICH_Ec2/Ior
	-13dB
	

	P-CCPCH (antenna 1)
	P-CCPCH_Ec1/Ior
	-15dB
	1. STTD applied.

2. Total P-CCPCH Ec/Ior is –12dB.

	P-CCPCH (antenna 2)
	P-CCPCH_Ec2/Ior
	-15dB
	

	SCH (antenna 1/2)
	SCH_Ec/Ior
	-12dB
	1. TSTD applied.

2. Power divided equally between primary and secondary SCH.

	PICH (antenna 1)
	PICH_Ec1/Ior
	-18dB
	1. STTD applied.

2. Total PICH Ec/Ior is –15dB.

	PICH (antenna 2)
	PICH_Ec2/Ior
	-18dB
	

	DPCH
	DPCH_Ec/Ior
	Test-specific
	1. CL1 applied.

	HS-SCCH_1
	HS-SCCH_Ec/Ior
	Test-specific
	1. CL1 applied.
2. Specifies fraction of Node-B radiated power transmitted when TTI is active (i.e. due to minimum inter-TTI interval).

	HS-SCCH_2
	HS-SCCH_Ec/Ior
	DTX’d
	1. UE assumes CL1 applied.

2. No signalling scheduled, or power radiated, on this HS-SCCH, but signalled to the UE as present.

	HS-SCCH_3
	HS-SCCH_Ec/Ior
	DTX’d
	1. As HS-SCCH_2.

	HS-SCCH_4
	HS-SCCH_Ec/Ior
	DTX’d
	2. As HS-SCCH_2.

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	1. CL1 applied.

	OCNS
	
	Test-specific
	1. STTD applied.
2. Balance of power 
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 of the Node-B is assigned to OCNS.

3. Power divided equally between antennas.


Table A.y2:  Downlink physical channels for testing of HSDPA closed loop mode 1 Tx diversity (CL1)
---Change of Section ---
A.5
Simulation Parameter Summary

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	Annex B.1

	HS-DSCH variable reference channels
	Annex B.2

	HSDPA control channels present
	HS-SCCH set size is 4

	OCNS
	Used to sum total radiated Ec/Ior to unity (Annex A.1 and A.2)

	DL DPCH reference channel
	12.2 kbps

	DL DPCH closed loop power control
	Off

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multipath component) are estimated by the receiver.

	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Number of samples per chip (
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 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	AWGN, ITU PA3, ITU PB3, ITU VA30, ITU VA120 (Annex C.2)

	Channel ray mapping
	Nearest 
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-spaced delay (
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by RAN-WG1 

	RV sequence
	Section 7.2.1 

	Max number of transmissions per H-ARQ process
	4

	Number HS-DSCH transport channels
	1

	Turbo decoding
	MaxLogMap - 8 iterations

	
[image: image8.wmf]oc

I

 
	-60 dBm

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	PICH
	Random symbols transmitted – ignored by receiver

	ACK/NACK feedback error rate
	0%

	UE measurement report error rate
	0%

	Feedback error rate (for CL1)
	4%

	Antenna Verification (for CL1)
	Ideal

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.0.0

	Synch channel
	ON, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH). 

	Secondary SCH pattern
	1, 1, 2, 8, 9, 10, 15, 8, 10, 16, 2, 7, 15, 7, 16 (Scrambling code group 0)


--- End Text Proposal ---
4. Conclusion

In this document ideal simulation results have been presented for open loop and closed loop mode 1 transmit diversity in HSDPA. The results presented in this document do not include any degradation due to HS-SCCH demodulation errors or implementation imperfections.  Based on these results it can be seen that for both simulated transmit diversity modes the most visible gain is attained in PA3 conditions. The main target of the HSDPA transmit diversity tests should be to address the diversity specific UE functionality. Therefore, in a similar manner as in R’99 tests it is proposed that the transmit diversity test conditions would be chosen so that the effect of the transmit diversity to the performance would be most clearly seen. Based on this it is proposed that the transmit diversity reception test would be done in Pedestrian A 3km/h channel with a Îor/Ioc factor of 10dB. Also it suggested that the Ec/Ior values to be used should be reconsidered for transmit diversity tests. 

Text proposal introducing closed loop mode 1 simulation assumptions to TR 25.890 was presented. It is proposed that the text proposal in Section 3 above is included in TR 25.890. 
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Annex A: Simulation Assumptions

Table A.1: Used simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH  reference channel
	Fixed Reference Channel 1 for both QPSK and 16AM

	HSDPA control channels present
	Not present. Included in OCNS

	DL DPCH closed loop power control
	Off

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Channel ray mapping
	Nearest Tc/2 spaced delay

	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Estimated

	SRRC pulse shaping 
	On

	Propagation channel types
	PedA3, PedB3 and VehA30

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by [2]

	RV sequence for each modulation
	As specified in HSDPA TR [1]

	Max number of transmissions per H-ARQ process
	4

	Number HS-DSCH transport channels
	1

	Channel Interleaver
	As specified by [2]

	Turbo decoding
	MaxLogMap – 8 iterations
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	-60 dBm

	ACK/NACK feedback error rate
	0%
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	0 (QPSK) and 10 (QPSK, 16QAM) dB

	Primary Scrambling code
	S_dl, 0

	SCH
	On, (Scrambling code group 0)


Table A.2: Additional parameters for CL mode 1

	Parameter


	Assumption

	Feedback error rate
	4%

	Antenna Verification
	Ideal


Table A.3: Downlink physical channels used in simulations

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec1/Ior
	-13dB
	1. Total P-CPICH_Ec/Ior = -10dB

	P-CPICH (antenna 2)
	P-CPICH_Ec2/Ior
	-13dB
	

	P-CCPCH (antenna 1)
	P-CCPCH_Ec1/Ior
	-15dB
	1. STTD applied.

2. Total P-CCPCH Ec/Ior is –12dB.

	P-CCPCH (antenna 2)
	P-CCPCH_Ec2/Ior
	-15dB
	

	SCH (antenna 1/2)
	SCH_Ec/Ior
	-12dB
	1. TSTD applied.

2. Power divided equally between Primary and Secondary Synchronous channels.

3. P-SCH code is S_dl,0 as per TS25.213. S-SCH pattern is scrambling code group 0

	PICH (antenna 1)
	PICH_Ec1/Ior
	-18dB
	1. STTD applied.

2. Total PICH Ec/Ior is –15dB.

	PICH (antenna 2)
	PICH_Ec2/Ior
	-18dB
	

	DPCH
	DPCH_Ec/Ior
	-21dB
	1. STTD or CL mode 1 applied.

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	Varied
	1. STTD or CL mode 1 applied.

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1. STTD applied.
2. OCNS interference consists of 6 dedicated data channels as specified in table C.10.
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