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1 Introduction
The two-antenna UE work item has been approved in RAN47 to introduce improved performance requirements for two-antenna UE. The definition of the Type 1 UE utilizing the receiver diversity is discussed in [3]. It is expected that two-antenna UE utilizing receive diversity can have large performance and capacity benefits for HSPA and non-HSPA traffic and control channels. For supporting such improvements, the necessary simulation work shall be performed. We believe that improvements to parts of existing requirements in TS 25.102 would be sufficient and the requirement set in this contribution is employed as the enhanced performance requirements for the type 1 UE receiver.  
2 Proposed Requirements Set for Simulation
The receive diversity will benefit both HSPA related control/traffic downlink channels and DCH channels, it is necessary to improve the requirements for the channels that directly related to the downlink capacity improvement and performance enhancement. These include DCH, HS-DSCH, E-HICH, E-AGCH and HS-SCCH channel requirements specified in 25.102. 

Since the receive diversity for this case introduces only array gain and no diversity gain, no static propagation case will be simulated. Therefore, we propose to focus on propagation cases that are likely to be found in operating networks like Case 1 and Case 3 for DCH and PA3, PB3, VA30 and VA120 for HSPA related traffic and control channels. The high speeds train propagation and multiple-path propagation for MBSFN may be considered in the future depending on the time schedule and the progress of this WI. 
The tables in the Appendix indicate the cases we propose to simulate for the improved requirements for the type 1 UE assuming the interference of adjacent cell as white Gaussian noise and we believe the type 1 simulation set for the AWGN interference is close to a sufficient set. 
3 Conclusion

This document propose a set of simulation cases for performance improvements based on type 1 UE utilizing receive diversity. We believe that such simulation set is sufficient and propose to adopt such set for the simulation for the improved requirements for type 1 UE. 
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Appendix

Simulation cases for Type 1 

DCH
DCH parameters in multipath Case 1 channel 

	Parameters
	Unit
	Test 1
	Test 2
	Test 3

	Number of DPCHo
	
	8
	2
	0

	Scrambling code and basic midamble code number*
	
	0
	0
	0

	DPCH Channelization Codes*
	C(k,Q)
	C(i,16)
 i=1,2
	C(i,16)
 i=1…8
	C(i,16)
 i=1…10

	DPCHo Channelization Codes*
	C(k,Q)
	C(i,16)

3≤ i ≤10
	C(i,16)
9≤ i ≤10
	-
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	DB
	-10
	-10
	0

	Ioc
	dBm/1.28MHz
	-60

	Information Data Rate
	Kbps
	12.2
	64
	384


Performance requirements in multipath Case 1 channel (1.28 Mcps TDD Option)
	Test Number
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[dB]
	BLER

	1
	
	10-2

	2
	
	10-1

	
	
	10-2

	3
	
	10-1

	
	
	10-2


Table 3: DCH parameters in multipath Case 3 channel 

	Parameters
	Unit
	Test 1
	Test 2
	Test 4

	Number of DPCHo
	
	8
	2
	0

	Scrambling code and basic midamble code number*
	
	0
	0
	0

	DPCH Channelization Codes*
	C(k,Q)
	C(i,16)
 i=1,2
	C(i,16)
 i=1…8
	C(i,16)
 i=1…10

	DPCHo Channelization Codes*
	C(k,Q)
	C(i,16)

3≤ i ≤10
	C(i,16)
9≤ i ≤10
	-
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	dB
	-10
	-10
	0

	Ioc
	dBm/1.28MHz
	-60

	Information Data Rate
	Kbps
	12.2
	64
	384


Performance requirements in multipath Case 3 channel (1.28 Mcps TDD Option)
	Test Number
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[dB]
	BLER

	1
	
	10-2

	2
	
	10-1

	
	
	10-2

	
	
	10-3

	3
	
	10-1

	
	
	10-2


	
	
	10-3


Test parameters for downlink power control - constant BLER Target

	Parameter
	Unit
	Value
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	dB
	0
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	dBm/1.28 Mhz
	-60

	Information data rate
	kbps
	12.2

	Target quality on DTCH
	BLER
	0.01

	Propagation condition 
	
	Case 1

	DL Power Control step size, TPC
	dB
	1

	Maximum_DL_power *
	dB
	0

	Minimum_DL_power *
	dB
	-27


Requirements for downlink power control - constant BLER Target (1,28 Mcps TDD option)

	Parameter
	Unit
	Value
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	dB
	

	Measured quality on DTCH
	BLER
	0.01±30%


PDSCH

Category 10, 2.2Mbps UE class
Test parameters for fixed reference measurement channel
	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
	Test 5
	Test 6
	Test 7
	Test 8

	HS-PDSCH Modulation
	-
	QPSK
	16QAM

	Scrambling code and basic midamble code number*
	-
	1

	Number of TS
	-
	4

	Number of Hybrid ARQ processes
	-
	4

	Maximum number of Hybrid ARQ transmissions
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(i,16)
i=1..10
	C(i,16)
i=1..12

	Redundancy and constellation version coding sequence
	-
	{0,0,0,0}
	{6,2,1,5}
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	dB
	-10
	-10.8

	Ioc**
	dBm/ 

1.28MHz
	-60

	*Note:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
**Note:
For multi-carrier reception, it refers to the interference power on each carrier.


Performance requirements for fixed reference channel

	Test Number
	Propagation conditions
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[dB](Note1)
	R (Throughput) [kbps](Note2)

	1
	PA3
	10
	

	2
	PB3
	10
	

	3
	VA30
	10
	

	4
	VA120
	10
	

	5
	PA3
	15
	

	6
	PB3
	15
	

	7
	VA30
	15
	

	8
	VA120
	15
	

	Note 1:
For multi-carrier reception, it refers to [image: image10.wmf]oc
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on each carrier.

Note 2:
For multi-carrier reception, R refers to throughput on each carrier.


Test parameters for fixed reference measurement channel
	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
	Test 5
	Test 6
	Test 7
	Test 8

	HS-PDSCH Modulation
	-
	QPSK
	16QAM

	Scrambling code and basic midamble code number*
	-
	1

	Number of TS
	-
	4

	Number of Hybrid ARQ processes
	-
	4

	Maximum number of Hybrid ARQ transmissions
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(1,1)
	C(1,1)

	Redundancy and constellation version coding sequence
	-
	{0,0,0,0}
	{6,2,1,5}
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	dB
	-12.04
	-12.04

	Ioc**
	dBm/ 

1.28MHz
	-60

	*Note:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
**Note:
For multi-carrier reception, it refers to the interference power on each carrier.


Performance requirements for fixed reference channel

	Test Number
	Propagation conditions
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[dB](Note1)
	R (Throughput) [kbps](Note2)

	1
	PA3
	10
	

	2
	PB3
	10
	

	3
	VA30
	10
	

	4
	VA120
	10
	

	5
	PA3
	15
	

	6
	PB3
	15
	

	7
	VA30
	15
	

	8
	VA120
	15
	

	Note 1:
For multi-carrier reception, it refers to [image: image13.wmf]oc
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on each carrier.

Note 2:
For multi-carrier reception, R refers to throughput on each carrier.


Category 19-21
Test parameters for fixed reference measurement channels

	Parameters 
	Unit 
	Test 2 (Category 19-21)

	HS-PDSCH Modulation 
	-
	64QAM 

	Scrambling code and basic midamble code number*
	-
	1

	Number of TS 
	-
	4

	Number of Hybrid ARQ processes
	-
	4

	Maximum number of Hybrid ARQ transmissions
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(i,16)
i=1..14

	Redundancy and constellation version coding sequence 
	-
	{6,5,4,0}
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	dB 
	-11.46

	Ioc**
	dBm/ 

1.28MHz
	-60

	*Note:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
**Note:   For multi-carrier reception, it refers to the interference power on each carrier.


Performance requirements for fixed reference measurement channels

	Test Number
	Propagation conditions
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[dB](Note1)
	R (Throughput) [kbps](Note2)

	1
	PA3
	18
	

	Note 1:
For multi-carrier reception, it refers to [image: image16.wmf]oc
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on each carrier.

Note 2:
For multi-carrier reception, R refers to throughput on each carrier.


Test parameters for fixed reference measurement channels

	Parameters 
	Unit 
	Test 2 (Category 19-21)

	HS-PDSCH Modulation 
	-
	64QAM 

	Scrambling code and basic midamble code number*
	-
	1

	Number of TS 
	-
	4

	Number of Hybrid ARQ processes
	-
	4

	Maximum number of Hybrid ARQ transmissions
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(1,1)

	Redundancy and constellation version coding sequence 
	-
	{6,5,4,0}
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	dB 
	-12.04

	Ioc**
	dBm/ 

1.28MHz
	-60

	*Note:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
**Note:   For multi-carrier reception, it refers to the interference power on each carrier.


Performance requirements for fixed reference measurement channels

	Test Number
	Propagation conditions
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[dB](Note1)
	R (Throughput) [kbps](Note2)

	1
	PA3
	18
	

	Note 1:
For multi-carrier reception, it refers to [image: image19.wmf]oc
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on each carrier.

Note 2:
For multi-carrier reception, R refers to throughput on each carrier.


E-AGCH
Test parameters for E-AGCH type 1 detection (1.28 Mcps TDD option)

	Parameters
	Unit
	Test 1

	Ioc
	dBm/1.28 MHz
	-60
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	dB
	-3

	Number of Interfering codes/timeslot
	-
	2 × SF16

	Total bits in Timeslot Resource Related Information (TRRI)
	bits
	5

	Total bits in Resource Duration Indicator (RDI)
	bits
	3

	Total bits in E-AGCH
	bits
	26

	Midamble 
	-
	Common midamble

	Propagation condition
	-
	VA30


Test requirements for E-AGCH type 1 detection (1.28 Mcps TDD option)

	Test Number
	E-AGCH Îor/Ioc (dB)
	Missed Detection Probability

	1
	
	0.01


E-HICH

Test parameters for E-HICH detection (1.28 Mcps TDD option)

	Parameters
	Unit
	Test 1
	Test 2

	Ioc
	dBm/1.28 MHz
	-60
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	dB
	0

	Number of Interfering codes/timeslot
	-
	7 × SF16 (all codes have equal powers)

	Midamble
	-
	Common midamble

	E-HICH signalling pattern
	-
	100% NACK
	100% ACK

	Propagation condition
	-
	VA30


Test requirements for E-HICH detection (1.28 Mcps TDD option)

	Test Number
	E-HICH Ec/Ior (dB)
	Parameter
	Probability

	1
	
	False ACK
	2E-3

	2
	
	False NACK
	2E-2
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