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1 Introduction
A new work-item was approved in RAN plenary #48 [1]. The objective of the work-item according to the WI-description is the following:

Specify performance requirements (RAN4 specifications) corresponding to the following workarounds:

a. Introduction of a MIMO cell antenna 2 S-CPICH power offset
· Define the requirements for MIMO UEs operating in MIMO mode when P-CPICH and S-CPICH are configured with different power offsets
b. Downlink control channels in STTD mode
· Define the requirements for MIMO UEs operating in MIMO mode
Contributions [2], [3], [4] and [5] started the discussion on MIMO testing under MIMO workarounds. In the last meeting a way forward document [6] was approved which contains the power settings which would be used for the simulations. In e-mail discussion companies have agreed to provide simulation results for the HS-PDSCH H-set1/1A by including into the HS-PDSCH results the effect of non-negligible HS-SCCH detection rate. This is captured in document [7]. Document [7] gives the guidelines on how to provide performance results. Hence this document provides simulation results according to [7].   
For the sake of completeness Annex A provides the summary of the generic conditions for the simulations.
2 HS-PDSCH Demodulation performance

 As stated in [7] the results in Section 2.1 are provided in terms of relative throughput loss or gain w.r.t the legacy tests which are available in the specification [8].
2.1 HS-PDSCH Demodulation performance: MIMO

The existing MIMO requirements have been listed in Table 1 and 2.
Table 1. Summary of existing MIMO HS-PDSCH demodulation performance test-cases Rel-7
	Test Number
	Propagation Conditions
	 Reference value
	H-set
	Release
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	TC1
	PA3
	10
	5563
	FRC H-set 9/9A
	Rel-7

	TC2
	VA3
	10
	437
	FRC H-set 9/9A
	Rel-7

	TC3
	PA3
	6
	3933
	FRC H-set 9/9A
	Rel-7

	TC4
	VA3
	6
	3011
	FRC H-set 9/9A
	Rel-7


Table 2. Summary of existing MIMO HS-PDSCH demodulation performance test-cases Rel-8
	Test Number
	Propagation Conditions
	 Reference value
	H-set
	Release
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	TC5
	PA3
	18
	9980
	FRC H-set 11/11A
	Rel-8


Table 3 shows simulation results in terms of relative performance  for a setup as defined in [7], compared to the reference case (P-CPICH at total Ec/Ior -10 dB from both antennas, i.e. -13dB on each antenna), without PCI restriction applied. A relative performance lower than 100% means that there is the need to relax the existing requirement numbers. As can be seen from the results in Table 2, there is a slight degradation due to the precoding restriction and power imbalance for TC3 and TC4. The final throughput numbers might thus need to be lowered slightly for these test-cases.

Table 3. Relative performance for a setup using P-CPICH and S-CPICH compared to the reference case.
	Test case
	Relative Performance  

 
	Loss (+)/Gain (-)

	TC1
	95.9%
	4.1%

	TC2
	98.8%
	1.2%

	TC3
	94.6%
	5.4%

	TC4
	95.5%
	4.5%

	TC5
	97%
	3%


2.2 HS-PDSCH Demodulation performance: MIMO only with single stream restriction test-cases

Table 4-7 summarize the test-case related to TxAA extension that were added in Release 9. Simulation results for the test-cases are shown in Table 8 in terms of relative performance  for a setup as defined in [7], compared to the reference case (P-CPICH at total Ec/Ior -10 dB from both antennas, i.e. -13dB on each antenna), without PCI restriction applied. A relative performance lower than 100% means that there is a need to relax the existing requirement numbers. Moreover it should be noted that in this case the non-negligible HS-SCCH detection rate should be captured in the HS-PDSCH demodulation performance.
Similarly to previous results, a slight performance degradation for due to the PCI restriction and power imbalance is observed and will need to be taken into account when deriving requirement numbers.

Table 4. Summary of existing TxAA Extension HS-PDSCH demodulation performance testcases, FRC H-set 1/1A, QPSK, type 2

	Test Number
	Propagation Conditions
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	TC6
	PA3
	0
	305

	TC7
	VA3
	3
	357


Table 5. Summary of existing TxAA Extension HS-PDSCH demodulation performance testcases, FRC H-set 1/1A, QPSK, type 3

	Test Number
	Propagation Conditions
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	TC8
	PA3
	0
	306

	TC9
	VA3
	0
	236


Table 6. Summary of existing TxAA Extension HS-PDSCH demodulation performance testcases, FRC H-set 1/1A, 16QAM, type 2

	Test Number
	Propagation Conditions
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	TC10
	PA3
	3
	394

	TC11
	VA3
	6
	388


Table 7. Summary of existing TxAA Extension HS-PDSCH demodulation performance testcases, FRC H-set 1/1A, 16QAM, type 3

	Test Number
	Propagation Conditions
	
[image: image16.wmf]ˆ

/

oroc

II

 (dB)
	T-put 
[image: image17.wmf]R

 (kbps) 
HS-PDSCH

[image: image18.wmf]/

cor

EI

= -3 dB

	TC12
	PA3
	0
	385

	TC13
	VA3
	3
	437


Table 8. Relative performance for a setup using P-CPICH and S-CPICH compared to a reference case.
	Test case
	Relative Performance  
	Loss  (+) / Gain (-)

	TC6
	92.8%
	7.2%

	TC7
	100.1%
	-0.1%

	TC8
	95.3%
	4.7%

	TC9
	97.7%
	2.3%

	TC10
	93.1%
	6.9%

	TC11
	107.4%
	-7.4%

	TC12
	96.5%
	3.5%

	TC13
	99.6%
	0.4%


3 HS-SCCH Detection Performance
HS-SCCH detection performance are run for the case when the 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. The tests which are currently available in [8] (Sections 9.4.3 and 9.4.4) are defined under the assumption that STTD is enabled for the HS-SCCH [9]. 
In case of STTD mode  performance are given in a relative way (HS-SCCH_Ec/Ior in New test|dB - HS-SCCH_Ec/Ior in Reference test|dB) where the “Reference test” is obtained for the legacy test in Section 9.4.3 in [8]. Practical receiver should be used for these simulations.
For the non-STTD mode new performance requirements (absolute values) are provided. 

4 HS-SCCH Detection Performance: MIMO
Table 9 summarizes the test-cases that exist in [8] today. Table 10 presents the simulation results when STTD is enabled.
Table 9. Summary of existing MIMO (Type 3) HS-SCCH demodulation performance testcases, single transport and dual transport block. STTD enabled
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1

[image: image19.wmf]/

cor

EI

 (dB)
	
[image: image20.wmf]ˆ

/

oroc

II

 (dB)
	
[image: image21.wmf]()

m

PE



	TC1
	PA3
	-15.6
	0
	0.01

	TC2
	VA3
	-16.8
	0
	0.01

	TC3
	PA3
	-14.7
	0
	0.01

	TC4
	VA3
	-16.0
	0
	0.01


Table 10. Relative difference in required HS-SCCH Ec/Ior for a target HS-SCCH detection error rate of 1%. STTD enabled. (Imbalance Case – Reference Case)
	Test Case
	OFFSET P/S-CPICH

(P-CPICH Ec/Ior = -10dB  S-CPICH Ec/Ior = -13dB ) – Reference (=-13dB per antenna, only P-CPICH)


	TC1
	0.15

	TC2
	-0.15

	TC3
	0.16

	TC4
	-0.05


As can be seen from the results, new requirements can be derived from existing requirements, with an allowed test-case dependent margin. A positive offset means that the requirements should be relaxed (HS-SCCH-1 Ec/Ior increased). 
Simulation results without STTD are provided in Table 11. 
Table 11. MIMO (Type 3) HS-SCCH demodulation performance testcases, single transport and dual transport block. STTD disabled

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	TC1
	PA3
	-13
	0
	0.01

	TC2
	VA3
	-14.8
	0
	0.01

	TC3
	PA3
	-12.1
	0
	0.01

	TC4
	VA3
	-14.1
	0
	0.01


4.1 Discussion on HS-SCCH MIMO only with single stream restriction detection performance requirements

Table 12 summarizes the test-cases that exist in [8] today. 

Table 12. Summary of existing MIMO (Type 3) HS-SCCH demodulation performance testcases, single transport and dual transport block. STTD enabled
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	TC5
	PA3
	-8.9 
	0
	0.01

	TC6
	VA3
	-11.0 
	0
	0.01

	TC7
	PA3
	-15.6
	0
	0.01

	TC8
	VA3
	-16.8
	0
	0.01


The simulation results for the case with STTD (relative offset) will be provided in the next meeting.
Simulation results without STTD are provided in Table 13. 
Table 13. MIMO (Type 3) HS-SCCH demodulation performance testcases, single transport and dual transport block. STTD disabled

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	TC5
	PA3
	-
	0
	0.01

	TC6
	VA3
	-9.15
	0
	0.01

	TC7
	PA3
	-13.1
	0
	0.01

	TC8
	VA3
	-14.9
	0
	0.01


Test TC5 when STTD is disabled require high power very close to all the available power when HS-PDSCH has no power.  Requirements can not be set under this conditions. Two possible alternatives are considered:

· Alternative 1:
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	TC5
	PA3
	-9.9
	6
	0.01


· Alternative 2:

	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	TC5
	PA3
	-9.3
	0
	0.05


With both the alternatives some remaining power is available for HS-PDSCH (used as OCNS). The case when Ior/Ioc=3dB is not considered as a possible solution because this will lead to negligible power for HS-PDSCH.
5 Conclusions
This contribution provides results for the definition of the requirements for the HS-PDSCH demodulation and HS-SCCH detection with  and without STTD under the MIMO workaround work item. 
Proposal: requirements should be set by averaging the test case dependent offset in case when the simulation results are provided in a relative manner, and by averaging the absolute values in case when the simulation results are provided as absolute values (HS-SCCH in non-STTD mode).
Moreover for HS-SCCH TC5 it is proposed to modify th test case be considering one of the 2 alternatives:

1. Modify the Ior/Ioc value to 6dB

2. Modify the target BLER value to 5%

Both the alternatives are considered as acceptable.

Annex A: Summary of Generic Conditions
The following conditions are proposed as working assumptions

· No common precoder included in the simulations

· PCI restriction enabled in the simulations

Table 1: New downlink physical channels for MIMO HSDPA/DC-HSDPA HS-DSCH demodulation and CQI reporting
	Physical Channel
	Parameter
	Value
	Note

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

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

	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 
[image: image37.wmf]or
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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.
3. OCNS transmitted only on antenna 1.


· NOTE 1
Transmit diversity (STTD or TSTD) is disabled on the associated physical channels (P-CCPCH, PICH, SCH, HS-SCCH, DPCH).
Table 2: New downlink physical channels for MIMO HSDPA HS-SCCH performance
	Physical Channel
	Parameter
	Value
	Note

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

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

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	

	SCH
	SCH_Ec/Ior
	-12dB
	

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	-8dB
	1. STTD applicability is test-specific.
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 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).
2. All HS-SCCH’s allocated equal 
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 when TTI is active.

	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  
[image: image44.wmf]/

cor

EI


	HS-PDSCH_Ec/Ior
	DTX
	

	OCNS
	
	DTX
	


NOTE 1
Transmit diversity (STTD or TSTD) is disabled on P-CCPCH, PICH and SCH.
NOTE 2
OCNS is not present for this test. HS-PDSCH is used in order to model other UE MIMO traffic.
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