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1
Introduction
A new work-item was approved in RAN#48[1] to introduce new requirements and test setup reflecting recent MIMO workarounds in RAN WG1/2. In [2] and [3], modifications to 25.101 were identified to support new UE HS-DSCH demodulation performance requirements, HS-SCCH Type 3 and CQI requirements. This contribution summarizes all the link simulation assumptions needed for HSDPA demodulation requirements.
2
Summary of Proposals for MIMO Demodulation Performance Requirements
The proposals for MIMO demodulation performance requirements in [2] are summarized below. Based on the proposals, the simulation assumptions will be presented in the subsequent sections.
Proposal 1: Introduce MIMO HS-DSCH demodulation performance requirements when P-CPICH/S-CPICH is configured as a phase reference for the case when transmit diversity is disabled on the associated physical channels (P-CCPCH, PICH, SCH, HS-SCCH, DPCH) as per the downlink physical channel setup in Table 2 in [2].

Proposal 2: Introduce HS-SCCH Type 3 performance requirements for UEs that support MIMO when P-CPICH and S-CPICH are configured as a phase reference for a) UE supports transmit diversity on HS-SCCH and DPCH and b) UE does not support transmit diversity on HS-SCCH and DPCH as per the downlink physical channel setup in Table 3 in [2]. Note that for case a), on P-CCPCH, PICH and SCH, transmit diversity should be disabled.
Proposal 3: Introduce a common precoder in the test setup for all the MIMO testing.

Proposal 4: Introduce DC-HSDPA MIMO (with and without single stream restriction) demodulation performance requirements when P-CPICH/S-CPICH is configured as a phase reference for the case when transmit diversity is disabled on the associated physical channels (P-CCPCH, PICH, SCH, HS-SCCH, DPCH).
Proposal 5: Introduce MIMO HS-DSCH demodulation performance requirements similar to Section 9.2.4 in 25.101 for UEs that support MIMO when P-CPICH and S-CPICH are configured as a phase reference for the case when transmit diversity is disabled on the associated physical channels (P-CCPCH, PICH, SCH, HS-SCCH, DPCH).

Proposal 6: A power offset of 3dB (P-CPICH/S-CPICH) is proposed for the new MIMO requirements (HS-DSCH, HS-SCCH and CQI) when P-CPICH/S-CPICH is used as a phase reference.
Proposal 7: Introduce HS-DSCH demodulation performance requirements similar to Section 9.2.4A in 25.101 for UEs that support MIMO only with single stream restriction when P-CPICH and S-CPICH are configured as a phase reference for the case when transmit diversity is disabled on the associated physical channels (P-CCPCH, PICH, SCH, HS-SCCH, DPCH).

Proposal 8: Introduce HS-SCCH Type 3 performance requirements similar to Section 9.4.3 in 25.101 for UEs that support MIMO when P-CPICH and S-CPICH are configured as a phase reference for a) UE supports transmit diversity on HS-SCCH and DPCH and b) UE does not support transmit diversity on HS-SCCH and DPCH. Note that for case a), on P-CCPCH, PICH and SCH, transmit diversity should be disabled.

Proposal 9: Introduce HS-SCCH Type 3 performance requirements similar to Section 9.4.4 in 25.101 for UEs that support MIMO with single stream restriction when P-CPICH and S-CPICH are configured as a phase reference for a) UE supports transmit diversity on HS-SCCH and DPCH and b) UE does not support transmit diversity on HS-SCCH and DPCH. Note that for case a), on P-CCPCH, PICH and SCH, transmit diversity should be disabled.

3
HS-DSCH Demodulation
The proposed downlink physical channel setup for MIMO HS-DSCH demodulation performance requirements is shown in Table 1. Furthermore, a common precoder as a part of MIMO workarounds [4] is proposed to be used in the simulation setup as in Figure 1.
Table 1: New downlink physical channels for MIMO HSDPA/DC-HSDPA HS-DSCH demodulation
	Physical Channel
	Parameter
	Value
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec/Ior
	-10dB
	Antenna 1 is a virtual antenna in Figure 1

	S-CPICH (antenna 2)
	S-CPICH Ec/Ior
	-13dB
	Antenna 2 is a virtual antenna in Figure 1

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	

	SCH
	SCH_Ec/Ior
	-12dB
	

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	Test-specific
	

	HS-SCCH-1
	HS-SCCH_Ec/Ior
	Test-specific
	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
	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
	As HS-SCCH-2.

	HS-SCCH-4
	HS-SCCH_Ec/Ior
	DTX’d
	As HS-SCCH-2.

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	Precoding used.

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1. Balance of power 
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 of the Node-B is assigned to OCNS.

2. OCNS interference consists of a number of dedicated data channels as specified in table C.13 and C.13A.Table C.13 specifies the OCNS setup for H-Set 1 to H-set 6. Table C.13A specifies the OCNS setup for H-Set 9 and H-Set 11.


NOTE 1
Transmit diversity (STTD or TSTD) is disabled on the associated physical channels (P-CCPCH, PICH, SCH, HS-SCCH, DPCH).
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Figure 1: The common precoder in MIMO test setup
Based on the setup in Table 1 and Figure 1, the link simulations in subsection 3.1, 3.2 and 3.3 need to be run to derive the MIMO HS-DSCH performance requirements.
3.1
FRC H-Set 9/9A

The primary precoding vector signalled on the HS-SCCH and applied on the associated HS-DSCH subframe shall correspond to the preferred primary precoding vector reported immediately before the start of the HS-SCCH subframe.

The determination of applied precoding vector for single transport block transmission shall be as follows: the reported preferred primary precoding vector shall be applied to the primary transport block. 

The determination of applied precoding vector for two transport block transmission shall be as follows: If the CQI reported by the UE indicates a preference for a single transport block, the preferred primary precoding vector shall be applied to the primary transport block. If the CQI reported by the UE indicates a preference for two transport blocks, and the preferred primary precoding vector corresponds to the highest reported CQI value, the preferred primary precoding vector shall be applied to the primary transport block. If the CQI reported by the UE indicates a preference for two transport blocks, and the preferred primary precoding vector does not correspond to the highest reported CQI value, the preferred primary precoding vector shall be applied to the secondary transport block.  

Table 2: Test Parameters for Testing MIMO FRC H-Set 9/9A

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH/S-CPICH
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	dBm/3.84 MHz
	-60

	DPCH frame offset 

(DPCH,n)
	Chip
	0

	Redundancy and constellation version coding sequence
	
	{0,3,2,1} for 16-QAM and QPSK

	Maximum number of HARQ transmission
	
	4

	PCI/CQI reporting Error Rate
	%
	0

	Number of transport blocks
	
	2
	1

	Modulation
	
	Primary Transport Block: 16QAM

Secondary Transport Block: QPSK
	Primary Transport Block: 16QAM

Secondary Transport Block is not used.

	Precoding weight set restriction
	
	Enabled


Table 3: Minimum requirement MIMO, Fixed Reference Channel (FRC) H-Set 9/9A

	Test Number
	Propagation Conditions
	 Reference value
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	T-put 
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 (kbps) 

HS-PDSCH 
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 = -2 dB

	1
	PA3
	10
	

	2
	VA3
	10
	

	3
	PA3
	6
	

	4
	VA3
	6
	


3.2
FRC H-Set 11/11A

Given that STTD is disabled on HS-SCCH by default, it is expected that HS-SCCH needs a higher Ec/Ior compared to the existing MIMO requirements. However, due to a very high HS-PDSCH_Ec/Ior (=-1.5 dB) in the requirements, the available power for HS-SCCH is -13.3 dB Ec/Ior. Furthermore, considering that RAN5 always needs 0.1 dB for each Ec/Ior (except OCNS) for test tolerance, it means that the available power for HS-SCCH effectively becomes -16.1 dB for RAN4 requirements. In HS-DSCH demodulation tests, HS-SCCH_Ec/Ior should be allocated enough power so as not to affect HS-DSCH demodulation tests. In order to achieve about -10 dB HS-SCCH Ec/Ior, it is proposed to change HS-PDSCH_Ec/Ior from -1.5 dB to -2 dB for FRC H-Set 11/11A.
Table 4: Test Parameters for Testing MIMO FRC H-Set 11/11A


	Parameter
	Unit
	Test 1

	Phase reference
	
	P-CPICH/S-CPICH
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	dBm/3.84 MHz
	-60

	DPCH frame offset 

(DPCH,n)
	Chip
	0

	Redundancy and constellation version coding sequence
	
	{0,3,2,1} for 16-QAM and 64QAM

	Maximum number of HARQ transmission
	
	4

	PCI/CQI reporting Error Rate
	%
	0

	Number of transport blocks
	
	2

	Modulation
	
	Primary Transport Block: 64QAM

Secondary Transport Block: 

16QAM


Table 5: Minimum requirement MIMO, Fixed Reference Channel (FRC) H-Set 11/11A 

	Test Number
	Propagation Conditions
	 Reference value
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3.3
FRC H-Set 1/1A, QPSK/16QAM
The primary precoding vector signalled on the HS-SCCH and applied on the associated HS-DSCH subframe shall correspond to the preferred primary precoding vector reported immediately before the start of the HS-SCCH subframe.

The determination of applied precoding vector for single transport block transmission shall be as follows: the reported preferred primary precoding vector shall be applied to the primary transport block. 

Table 6: Test Parameters for Testing FRC H-Set 1/1A

	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	
	P-CPICH/S-CPICH
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	dBm/3.84 MHz
	-60

	Redundancy and constellation version coding sequence
	
	{0,3,2,1}

	Maximum number of HARQ transmission
	
	4

	Precoding weight set restriction
	
	Enabled

	NOTE:
The HS-SCCH-1 and HS-PDSCH shall be transmitted continuously with constant power. HS-SCCH-1 shall only use the identity of the UE under test for those TTI intended for the UE.


Table 7: Enhanced requirement type 2 QPSK, Fixed Reference Channel (FRC) H-Set 1/1A

	Test Number
	Propagation Conditions
	 Reference value
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	1
	PA3
	0
	

	2
	VA3
	3
	


Table 8: Enhanced requirement type 3 QPSK, Fixed Reference Channel (FRC) H-Set 1/1A

	Test Number
	Propagation Conditions
	 Reference value
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Table 9: Enhanced requirement type 2 16QAM, Fixed Reference Channel (FRC) H-Set 1/1A

	Test Number
	Propagation Conditions
	 Reference value
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Table 10: Enhanced requirement type 3 16QAM, Fixed Reference Channel (FRC) H-Set 1/1A

	Test Number
	Propagation Conditions
	 Reference value
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4
HS-SCCH Type 3 Performance
The proposed downlink physical channel setup for MIMO HSDPA HS-SCCH requirements is shown in Table 11. Furthermore, a common precoder as a part of MIMO workarounds [4] is proposed to be used in the simulation setup as in Figure 1.
Based on the setup in Table 11 and Figure 1, the link simulations in subsection 4.1 and 4.2 need to be run to derive the HS-SCCH Type 3 performance requirements.

Table 11: New downlink physical channels for MIMO HSDPA HS-SCCH performance testing
	Physical Channel
	Parameter
	Value
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec/Ior
	-10dB
	Antenna 1 is a virtual antenna in Figure 1

	S-CPICH (antenna 2)
	S-CPICH Ec/Ior
	-13dB
	Antenna 2 is a virtual antenna in Figure 1

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	

	SCH
	SCH_Ec/Ior
	-12dB
	

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	Test-specific
	STTD applicability is test-specific.

	HS-SCCH-1
	HS-SCCH_Ec/Ior
	Test-specific
	1. STTD applicability is test specific.

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
	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
	As HS-SCCH-2.

	HS-SCCH-4
	HS-SCCH_Ec/Ior
	DTX’d
	As HS-SCCH-2.

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	Precoding used.

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1. Balance of power 
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 of the Node-B is assigned to OCNS.

2. OCNS interference consists of a number of dedicated data channels as specified in table C.13 and C.13A.Table C.13 specifies the OCNS setup for H-Set 1 to H-set 6. Table C.13A specifies the OCNS setup for H-Set 9 and H-Set 11.


NOTE 1
Transmit diversity (STTD or TSTD) is disabled on P-CCPCH, PICH and SCH.
4.1
HS-SCCH Type 3 performance for MIMO
Table 11: Test parameters for HS-SCCH Type 3 detection 

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH/S-CPICH

	HS-SCCH UE Identity

(
[image: image27.wmf],1

ue

x

,
[image: image28.wmf],2

ue

x

, …, 
[image: image29.wmf],16

ue

x

)
	
	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 the four possible options.

In case 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 the four 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.


For Table 12 and Table 13, transmit diversity is not applied to HS-SCCH and DPCH.
Table 12: Minimum requirement for HS-SCCH Type 3 detection without transmit diversity, single transport block case

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	PA3
	
	0
	0.01

	2
	VA3
	
	0
	0.01


Table 13: Minimum requirement for HS-SCCH Type 3 detection without transmit diversity, dual transport block case

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	3
	PA3
	
	0
	0.01

	4
	VA3
	
	0
	0.01


For Table 14 and Table 15, STTD is applied to HS-SCCH and DPCH.
Table 14: Minimum requirement for HS-SCCH Type 3 detection with transmit diversity, single transport block case

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	PA3
	
	0
	0.01

	2
	VA3
	
	0
	0.01


Table 15: Minimum requirement for HS-SCCH Type 3 detection with transmit diversity, dual transport block case

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	3
	PA3
	
	0
	0.01

	4
	VA3
	
	0
	0.01


4.2
HS-SCCH Type 3 performance for MIMO only with single stream restriction
Table 16: Test parameters for HS-SCCH Type 3 detection 

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

	Phase reference
	-
	P-CPICH/S-CPICH

	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
	
	One transport block with TF corresponding to CQI1

Precoding vector applied to HS-PDSCH shall cycle through the four 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.


For Table 17 and Table 18, transmit diversity is not applied to HS-SCCH and DPCH.
Table 17: Minimum requirement for HS-SCCH Type 3 detection without transmit diversity, single transport block case

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	PA3
	
	0
	0.01

	2
	VA3
	
	0
	0.01


Table 18: Enhanced requirement type 1 for HS-SCCH Type 3 detection without transmit diversity, single transport block case

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	PA3
	
	0
	0.01

	2
	VA3
	
	0
	0.01


For Table 19 and Table 20, STTD is applied to HS-SCCH and DPCH.
Table 19: Minimum requirement for HS-SCCH Type 3 detection without transmit diversity, single transport block case

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
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	0
	0.01

	2
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Table 20: Enhanced requirement type 1 for HS-SCCH Type 3 detection without transmit diversity, single transport block case

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
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	0
	0.01

	2
	VA3
	
	0
	0.01


5
Conclusion

This contribution has summarized all the simulation assumptions needed for MIMO HSDPA demodulation link simulation requirements.
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