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1 Introduction

In previous meeting document [1] provided an initial analysis of the possible HS-SCCH test set up for 4X4MIMO. This document provides simulation results, the proposed test set up and the proposal of requirement for HS-SCCH.
2 HS-SCCH demodulation 
For 4 branch MIMO HS-SCCH,  RAN 1 has decided to modify the structure of part 1 while keeping part 2 unchanged. A new HS-SCCH type has been introduced, known as Type 4.

Part 1 is defined as follows:

Part 1 (16 bits)

· Channelization Code Set, CCS (7 bits)

· Rank information + Mod for up to 2 codewords (5 bits)

· PCI  (4 bits)

Figure 7. Coding for HS-SCCH

The number of output bits for part 1 is the same as for rel-7 but the encoder for the convolutional code used and the puncturing pattern at the output of the encoder is different. In particular it has been decided to consider a mother convolutional code with rate 1/2 and end puncturing is applied on the encoded data (8 bits are punctured from the encoded stream, 4 from the beginning and 4 bits at the end).
It was decided in the last meeting to define new performance requirements for HS-SCCH when STDD is disabled.
Additionally it was agreed that the performance requirements can be set by considering the case of dual HARQ processes (4 layers transmission). Performance requirements will be defined with the assumption that the UE is equipped with a 4X4MIMO capable receiver. Moreover it was agreed performance requirements should be added for 4X4MIMO with dual stream restriction by assuming a type 3 receiver UE. In this contribution we propose instead to base the dual stream restriction requirements based on type 1 receiver.
2.1 HS-SCCH requirements for 4 branch MIMO
The following table 1 provides the test parameters for HS-SCCH type 4 detection.
Table 1: Test parameters for HS-SCCH Type 4 detection 

	Parameter
	Unit
	Test 1
	Test 2
	Test 2
	Test 4
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	dBm/3.84 MHz
	-60

	HS-SCCH UE Identity
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	HS-SCCH-1: 1010101010101010 
(every third TTI only, UE under test addressed solely via HS-SCCH-1)
HS-SCCH-2: 0001001010101010
HS-SCCH-3: 0001101010101010
HS-SCCH-4: 0001111110101010

	HS-DSCH TF of UE1
	
	In case one transport block is signalled on HS-SCCH: One transport block with TF corresponding to CQI1

Precoding vector applied to HS-PDSCH shall cycle through all the possible options.


In case four transport blocks are signalled on HS-SCCH:
Three/Four transport blocks with the same size and same number of OVSF codes as used in the case of transmitting only one transport block.
Precoding matrix applied to HS-PDSCH shall cycle through ALL the possible options.
Note that 2, 3 or 4 transport blocks will have the same HS-SCCH structure.



	HS-SCCH-1 transmission pattern
	
	The HS-SCCH-1 shall be transmitted continuously with constant power.

	HS-PDSCH transmission pattern
	
	The HS-PDSCH shall be transmitted continuously with constant power.

	HS-SCCH-1 TTI Signalling Pattern
	-
	The six sub-frame HS-SCCH-1 signalling pattern shall be “…XOOXOO…”, where “X” indicates TTI in which the HS-SCCH-1 uses the identity of the UE under test, and “O” indicates TTI in which the HS-SCCH-1 uses a different UE identity.


The results are provided as P(Em) vs SNR for PA3 and VA3. The same performance metric as for legacy can be reused, i.e. the detection performance of the HS-SCCH is determined by the probability of event Em, which is declared when the UE is signaled on HS-SCCH-1, but DTX is observed in the corresponding HS-DPCCH ACK/NACK field. The probability of event Em is denoted P(Em).

The performance requirements can be set by considering the case of dual HARQ processes (4 layers transmission) and the case of single transport block (single HARQ process ID). 
The downlink downlink physical channel setup as in following table 2.

Table 2.  Downlink physical channels for HSDPA receiver testing for HS-SCCH detection performance with asymmetric P-CPICH/S-CPICH power settings.

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec/Ior
	-10dB
	Phase reference

	S-CPICH (antenna 2)
	S-CPICH Ec/Ior
	-13dB
	Phase reference

	S-CPICH (antenna 3)
	S-CPICH Ec/Ior
	-19dB
	

	S-CPICH (antenna 4)
	S-CPICH Ec/Ior
	-19dB
	

	D-CPICH (antenna 3)
	D-CPICH Ec/Ior
	None
	

	D-CPICH (antenna 4)
	D-CPICH Ec/Ior
	None
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	

	SCH
	SCH_Ec/Ior
	-12dB
	

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	-8dB
	1. STTD is disables
2. 12.2 kbps DL reference measurement channel as defined in Annex A.3.1

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

2. All HS-SCCH’s allocated equal 
[image: image5.wmf]/

cor

EI

.
3. Specifies 
[image: image6.wmf]/

cor

EI

 when TTI is active.
The power is varied to provide performance vs SNR.

	HS-SCCH-2
	HS-SCCH_Ec/Ior
	
	

	HS-SCCH-3
	HS-SCCH_Ec/Ior
	
	

	HS-SCCH-4
	HS-SCCH_Ec/Ior
	
	

	HS-PDSCH-1 
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	HS-PDSCH_Ec/Ior
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1. Precoding used.

2. Balance of power 
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 of the Node-B is assigned to HS-PDSCH.



	HS-PDSCH-2 
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	HS-PDSCH_Ec/Ior
	DTX
	

	HS-PDSCH-3 
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	HS-PDSCH_Ec/Ior
	DTX
	

	HS-PDSCH-4  
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	HS-PDSCH_Ec/Ior
	DTX
	

	OCNS
	
	DTX
	

	NOTE1: Transmit diversity (STTD or TSTD) is disabled on P-CCPCH, PICH and SCH.

NOTE2: OCNS is not present for this test. HS-PDSCH is used in order to model other UE MIMO traffic.


Figures  1 and 2 show the performance curve in terms of P(Em) vs  HS-SCCH-1 Ec/Ior for the above mentioned conditions for PA3 and VA 3.
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Figure 1. HS-SCCH performance P(Em) vs HS-SCCH-1 Ec/Ior when PA3 is considered, 4 transport blocks
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Figure 2. HS-SCCH performance P(Em) vs  HS-SCCH-1 Ec/Ior when VA3 is considered, 4 transport blocks
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Figure 3. HS-SCCH performance P(Em) vs HS-SCCH-1 Ec/Ior when PA3 is considered, single transport block.
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Figure 4. HS-SCCH performance P(Em) vs  HS-SCCH-1 Ec/Ior when VA3 is considered, single transport block.
2.2 HS-SCCH requirements for 4 branch MIMO with dual stream restriction capability
The following table 1 provides the test parameters for HS-SCCH type 4 detection.

Table 1: Test parameters for HS-SCCH Type 4 detection 

	Parameter
	Unit
	Test 1
	Test 2
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	dBm/3.84 MHz
	-60

	HS-SCCH UE Identity
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	HS-SCCH-1: 1010101010101010 
(every third TTI only, UE under test addressed solely via HS-SCCH-1)
HS-SCCH-2: 0001001010101010
HS-SCCH-3: 0001101010101010
HS-SCCH-4: 0001111110101010

	HS-DSCH TF of UE1
	
	
In case one transport block is signalled on HS-SCCH: One transport block with TF corresponding to CQI1

Precoding vector applied to HS-PDSCH shall cycle through all the possible options.


Two  transport blocks are signalled on HS-SCCH:
Two transport blocks with the same size and same number of OVSF codes as used in the case of transmitting only one transport block.
Precoding matrix applied to HS-PDSCH shall cycle through ALL the possible options.


	HS-SCCH-1 transmission pattern
	
	The HS-SCCH-1 shall be transmitted continuously with constant power.

	HS-PDSCH transmission pattern
	
	The HS-PDSCH shall be transmitted continuously with constant power.

	HS-SCCH-1 TTI Signalling Pattern
	-
	The six sub-frame HS-SCCH-1 signalling pattern shall be “…XOOXOO…”, where “X” indicates TTI in which the HS-SCCH-1 uses the identity of the UE under test, and “O” indicates TTI in which the HS-SCCH-1 uses a different UE identity.


The results are provided as P(Em) vs SNR for PA3 and VA3. The requirements are set considering a UE equipped with type 1 receiver.
The downlink downlink physical channel setup as in following table 2.

Table 2.  Downlink physical channels for HSDPA receiver testing for HS-SCCH detection performance with asymmetric P-CPICH/S-CPICH power settings.

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec/Ior
	-10dB
	Phase reference

	S-CPICH (antenna 2)
	S-CPICH Ec/Ior
	-13dB
	Phase reference

	S-CPICH (antenna 3)
	S-CPICH Ec/Ior
	-19dB
	

	S-CPICH (antenna 4)
	S-CPICH Ec/Ior
	-19dB
	

	D-CPICH (antenna 3)
	D-CPICH Ec/Ior
	None
	

	D-CPICH (antenna 4)
	D-CPICH Ec/Ior
	Note
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	

	SCH
	SCH_Ec/Ior
	-12dB
	

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	-8dB
	1. STTD is disables
2. 12.2 kbps DL reference measurement channel as defined in Annex A.3.1

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

2. All HS-SCCH’s allocated equal 
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 when TTI is active.
The power is varied to provide performance vs SNR.

	HS-SCCH-2
	HS-SCCH_Ec/Ior
	
	

	HS-SCCH-3
	HS-SCCH_Ec/Ior
	
	

	HS-SCCH-4
	HS-SCCH_Ec/Ior
	
	

	HS-PDSCH-1 
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	HS-PDSCH_Ec/Ior
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1. Precoding used.

2. Balance of power 
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 of the Node-B is assigned to HS-PDSCH.



	HS-PDSCH-2 
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	HS-PDSCH_Ec/Ior
	DTX
	

	HS-PDSCH-3 
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	HS-PDSCH_Ec/Ior
	DTX
	

	HS-PDSCH-4  
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	HS-PDSCH_Ec/Ior
	DTX
	

	OCNS
	
	DTX
	

	NOTE1: Transmit diversity (STTD or TSTD) is disabled on P-CCPCH, PICH and SCH.

NOTE2: OCNS is not present for this test. HS-PDSCH is used in order to model other UE MIMO traffic.


Figures 3 and 4 show the performance curve in terms of P(Em) vs  HS-SCCH-1 Ec/Ior for the above mentioned conditions for PA3 and VA 3.
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Figure 5. HS-SCCH performance P(Em) vs HS-SCCH-1 Ec/Ior when PA3 is considered, single transport blocks
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Figure 6. HS-SCCH performance P(Em) vs  HS-SCCH-1 Ec/Ior when VA3 is considered, single transport blocks
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Figure 7. HS-SCCH performance P(Em) vs HS-SCCH-1 Ec/Ior when PA3 is considered, 2 transport blocks
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Figure 8. HS-SCCH performance P(Em) vs  HS-SCCH-1 Ec/Ior when VA3 is considered, 2 transport blocks

3 Conclusions
In this paper we have provided simulation results and set up for the definition of the performance for HS-SCCH for 4 branch MIMO and for 4 branch MIMO with dual stream restriction.

It is proposed to base the definition of the requirements based on these results.
The following requirements are proposed:

For 4branch MIMO:

	Test Number
	Number of TB
	Propagation Conditions
	Reference value

	
	
	
	HS-SCCH-1
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	1
	4
	PA3
	[-17.8]
	0
	0.01

	2
	4
	VA3
	[-18.5]
	0
	0.01

	3
	1
	PA3
	[-18.5]
	0
	0.01

	4
	1
	VA3
	[-19.4]
	0
	0.01


For 4 branch MIMO with dual stream restriction (type 1 receiver):

	Test Number
	Number of TB
	Propagation Conditions
	Reference value

	
	
	
	HS-SCCH-1
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	1
	1
	PA3
	[-13]
	0
	0.01

	2
	1
	VA3
	[-15.5]
	0
	0.01

	3
	2
	PA3
	[-12]
	0
	0.01

	4
	2
	VA3
	[-14.4]
	0
	0.01
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