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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
This contribution provides the way forward and the working assumptions that should be used to provide simulation results for
· HS-PDSCH demodulation performance in MIMO and MIMO with single stream restriction
· HS-SCCH type 3 detection performance in MIMO and MIMO with single stream restriction
· CQI in MIMO and MIMO with single stream restriction
This document is a way forward based on contributions [2,3,4]. The document in attachment (“MIMO_power_setting.xls”) provides the RAN 4 and RAN 5 power setting for the original test set-up [1] and the new set which should be used as a baseline to run simulations [1,5].
This document is a revision of  [7] (previously a revision of [6]) which captures the latest agreements (in RAN 4 57). 
2 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 
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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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3. Specifies 
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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  
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	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.
3 HS-PDSCH Demodulation Performance
3.1 HS-PDSCH: MIMO

· The same tests as defined in Section 9.2.4.1 in [1] should be considered.

· The requirements are specified in terms of a minimum information bit throughput R for the DL reference channels H-Set 9/9A specified in Annex A.7.1.9 in [1], with the addition of the parameters in Table 9.22E1 in [1] and the downlink physical channel setup according to Table 1 (Section 2 of this document). 
· The same tests as defined in Section 9.2.4.2 in [1] should be considered.

· The requirements are specified in terms of a minimum information bit throughput R for the DL reference channels H-Set 11/11A specified in Annex A.7.1.11 in [1], with the addition of the parameters in Table 9.22F1 in [1] and the downlink physical channel setup according to table Table 1 (Section 2 of this document). 
· The power settings defined in the attached xls sheet are considered as acceptable. 
· Companies are invited to provide simulations results in meeting RAN 4 #57 (November 2010) and RAN 4 Ad hoc 11-01 (January 2011)  in a relative way (%) w.r.t the results obtained for the corresponding legacy tests in Section 9.2.4.1 and 9.2.4.2 in [1]. Practical receiver should be used for these simulations.
· 
3.2 HS-PDSCH: MIMO only with single-stream restriction Performance

· The same tests as defined in Section 9.2.4A.1 in [1] should be considered.

· The requirements are specified in terms of a minimum information bit throughput R for the DL reference channels H-set 1/1A (QPSK version) specified in Annex A.7.1.1 in [1], with the addition of the parameters in Table 9.22G1 in [1] and the downlink physical channel setup according to Table 1 (Section 2 of this document). 
· The same tests as defined in Section 9.2.4A.2 in [1] should be considered.
· The requirements are specified in terms of a minimum information bit throughput R for the DL reference channels H-set 1/1A  (16QAM version) specified in Annex A.7.1.1, with the addition of the parameters in Table 9.22H1 and the downlink physical channel setup according to Table 1 (Section 2 of this document).
· The power settings defined in the attached xls sheet are such that the HS-SCCH BLER performance is not negligible, however, the power settings are considered as acceptable.
· Companies are invited to provide simulations results in meeting RAN 4 #57 (November 2010) and RAN 4 Ad hoc 11-01 (January 2011)  in a relative way (%) w.r.t the results obtained for the corresponding legacy tests in Section 9.2.4A.1 and 9.2.4A.2 in [1]. Practical receiver should be used for these simulations. The effect of the increased HS-SCCH detection rate should be captured in the simulation results.
· 
4 HS-SCCH Detection Performance
4.1 Type 3 MIMO 
· The same tests as defined in Section 9.4.3 in [1] should be considered.
· For the test parameters specified in Table 9.55 in [1], for each test specified in Table 9.56 in [1] and Table 9.57 in [1] provide the necessary power such that the measured P(Em) shall be less than or equal to the corresponding specified value of P(Em).The tests are run by considering additional parameters in Table 2 (Section 2 of this document).

· The test should be 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.
· In case of STTD mode  companies are invited to provide simulations results in meeting RAN 4 #57 (November 2010) and RAN 4 Ad hoc 11-01 (January 2011)   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 [1]. Practical receiver should be used for these simulations.
· In case of non-STTD mode companies are invited to provide practical simulation results in meeting RAN 4 #57(November 2010) and RAN 4 Ad hoc 11-01 (January 2011) (absolute HS-SCCH_Ec/Ior|dB). Practical receiver should be used for these simulations.
4.2  Type 3 MIMO only with single stream restriction detection performance requirements
· The same tests as defined in Section 9.4.4 in [1] should be considered.
· The test should be 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.
· In case of STTD ENABLED: 
· For the test parameters specified in Table 9.57A1 in [1], for each  test  specified in Table 9.57A2 in [1] and Table 9.57A3 in [1] provide the necessary power such that the measured P(Em) shall be less than or equal to the corresponding specified value of P(Em).  The tests are run by considering additional parameters in Table 2 (Section 2 of this document).
· Companies are invited to provide simulations results in meeting RAN 4 #57 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 [1]. Practical receiver should be used for these simulations.
· 
· In case of STTD DISABLED:
· For the test parameters specified in Table 9.57A1 in [1], for each  test  specified in Table 3 and Table 4 (below) provide the necessary power such that the measured P(Em) shall be less than or equal to the corresponding specified value of P(Em).  The tests are run by considering additional parameters in Table 2 (Section 2 of this document).
· 
· In case of non-STTD mode companies are invited to provide practical simulation results in meeting RAN 4 #57(November 2010) and RAN 4 Ad hoc 11-01 (January 2011)  (absolute HS-SCCH_Ec/Ior|dB). Practical receiver should be used for these simulations.
Table 3. Minimum requirement for HS-SCCH Type 3 detection, single transport block case
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	1
	PA3
	--
	3
	0.05

	2
	VA3
	--
	0
	0.01

	
	
	
	
	


Table 4: Enhanced requirement type 1 for HS-SCCH Type 3 detection, 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


5 MIMO CQI reporting requirements
5.1 MIMO 

· The same tests as defined in Section 9.3.4 in [1] should be considered by considering the channel setting as defined in Table 1 (Section 2 of this contribution).

· The tests should be run by considering HS-PDSCH_Ec/Ior = -2.23 dB.
· Companies are invited to provide results in RAN 4 # Ad hoc 11-01 (January 2011). Practical receiver should be used for these simulations.
5.2 MIMO only with single stream restriction
· The same tests as defined in Section 9.3.5 in [1] should be considered by considering the channel setting as defined in Table 1 (Section 2 of this contribution).

· The tests should be run by considering HS-PDSCH_Ec/Ior = -2.23 dB.
· Companies are invited to provide results in RAN 4 Ad hoc 11-01 (January 2011). Practical receiver should be used for these simulations.
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