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1. Introduction

In this contribution we try to summarise the simulation assumptions, related to the fixed reference channel simulations for MIMO, discussed and agreed in previous RAN4 meetings #41 and #42. The summary is based on the Ad Hoc minutes from the aforementioned meetings [1]

 REF _Ref165310738 \r \h 
[2]. Also the corrections and changes discussed in RAN4 email reflector are accounted. In addition to the assumptions for the fixed reference channel simulations, the agreements related to HS-SCCH (typeM) are also gathered. Also identified open issues, which need to be finalised for the requirements are given. Please note that this list may not be exhaustive.
2. FRC simulation assumptions 
The assumptions for the dual stream and single stream cases are given in this section.
In RAN4 meeting #41 the structure of the dual stream fixed reference channel was agreed. On RAN4 email reflector the transport block size was corrected and the used redundancy versions parameters aligned to RAN1 agreements. The FRC is given in Table 1. In RAN4#42 it was agreed to use also this FRC definition in single stream evaluations, using each stream separately.

Table 1. Fixed Reference Channel definition for dual steam operation.

	Parameter
	Unit
	Value

	Stream
1st stream: Stream mapped on the beam whose weights correspond to higher CQI reported on HS-DPCCH

2nd stream: Stream whose weight vector is orthogonal to the 1st beam’s weight vector
	
	1st Stream

	 2nd Stream


	Combined Nominal Avg. Inf. Bit Rate
	kbps
	13510

	Nominal Avg. Inf. Bit Rate per stream
	kbps
	8650
	4860

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload 
	Bits
	17548
	9719

	Number Code Blocks
	Blocks
	4
	2

	Binary Channel Bits Per TTI
	Bits
	28800
	14400

	Total Available SML’s in UE
	SML’s
	345600

	Number of SML’s per HARQ Proc.
	SML’s
	28800
	28800

	Coding Rate
	
	0.6
	0.67

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	16QAM
	QPSK


As noted in the FRC definition, it was agreed in RAN4#41 that the requirements should be defined so that they would not unnecessarily penalize any particular receiver structures as long as they would meet the agreed performance requirements. Mapping the FRC streams to the applied precoding vectors as a function of the reported CQI was seen to be a mean to achieve this. Hence if the reported CQI#1 is equal or larger than the CQI#2 or that only single CQI is reported, the antenna weights reported on HS-DPCCH will be applied for the 1st FRC stream (or only FRC stream in case of single stream) and the orthogonal weights for the 2nd stream. In the case that the CQI#2 is larger than CQI#1, the reported antenna weight should be applied for the 2nd FRC stream and the orthogonal weight for the 1st stream.

2.1 Simulation assumptions for dual stream case
In RAN4#41 the parameters for the requirement scenario were agreed to be set based on the scenario that has been used to evaluate the CL TD requirements earlier (in section 9.2.3 of 25.101) for setting the DL physical channel assumptions [1]. These assumptions are copied below in Table 2
The exact definition of the OCNS was not covered, but one option could be to use the same OCNS definition as proposed in context of 64QAM requirements.

Table 2. Downlink physical channels for HSDPA receiver testing with duals stream MIMO transmission
	Physical Channel
	Parameter
	Value
	Note

	P-CPICH (antenna 1)
	P-CPICH_Ec1/Ior
	-13dB
	1. Total P-CPICH_Ec/Ior = -10dB

	P-CPICH (antenna 2)
	P-CPICH_Ec2/Ior
	-13dB
	

	P-CCPCH (antenna 1)
	P-CCPCH_Ec1/Ior
	-15dB
	1. STTD applied.

2. Total P-CCPCH Ec/Ior is -12dB.

	P-CCPCH (antenna 2)
	P-CCPCH_Ec2/Ior
	-15dB
	

	SCH (antenna 1/2)
	SCH_Ec/Ior
	-12dB
	1. TSTD applied.

2. Power divided equally between primary and secondary SCH.

	PICH (antenna 1)
	PICH_Ec1/Ior
	-18dB
	1. STTD applied.

2. Total PICH Ec/Ior is -15dB.

	PICH (antenna 2)
	PICH_Ec2/Ior
	-18dB
	

	DPCH
	DPCH_Ec/Ior
	Test-specific
	1. CL1 applied.

	HS-SCCH-1
	HS-SCCH_Ec/Ior
	Test-specific
	1. STTD applied.
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
	1. UE assumes STTD applied.

2. 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
	1. As HS-SCCH-2.

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

	HS-PDSCH
	HS-PDSCH_Ec/Ior
	Test-specific
	[Two transport blocks transmitted]

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

2. Power divided equally between antennas.

3. OCNS interference consists of 6 dedicated data channels as specified in [TBD].


Propagation conditions to be used for the evaluation were agreed to be Pedestrian A 3km/h and Vehicular A 3km/h in RAN4#41. These were further discussed in RAN4#42, were it was agreed to keep both propagation conditions for sake of completeness. 

It was agreed to use the similar reference receiver structure that was used in Rel-7 to create the enhanced performance requirements Type 3 (e.g. LMMSE chip level equaliser with receiver diversity) extended to dual stream transmission.

Furthermore in RAN4#42 it was agreed to use Îor/Ioc values of 15dB, 12dB and 10dB with Ec/Ior value of -2dB for the dual stream simulations. Also to have more realistic assumptions it was agreed to include NodeB EVM to the simulations, mainly when considering Îor/Ioc value of 15dB, but also other Îor/Ioc values. Based on the discussions, value of 8% for NodeB EVM was chosen to be evaluated in addition to 0%. 

Table 3. Main simulation assumption for dual stream HS-DSCH evaluations

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channel
	Dual stream FRC as outlined in Table 1.

	HSDPA control channels present
	4 HS-SCCH channels using OL TD

	HS-DSCH Ec/Ior
	-2dB

	DL DPCH reference channel
	Simulated as a part of OCNS.

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) for channel synthesis
	P=2 – i.e. 2 samples per chip at input to the receiver

	Channel ray mapping
	Nearest Tc/P spaced delay (1/ Tc is the chip rate) – P specified above

	SRRC pulse shaping
	On

	Propagation channel types
	Pedestrian A and Vehicular A 3km/h. Fully uncorrelated fading between receiver branches.

	Propagation channel update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated. Assumed to be same for both transmit antennas.

	Max number of transmissions per H-ARQ process
	4

	RV sequence 
	{0,3,2,1} for QPSK and  16QAM

	ACK/NACK feedback error rate
	0%

	Antenna feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	Receiver structure
	LMMSE chip-level equalizer extended to dual stream (R4-061340)

	Number of UE antennas
	2

	Equaliser length
	40 taps (20 chips long with 2 samples per chip)

	Equalizer update rate
	Once per slot

	Noise variance in equaliser
	Ideally known

	Îor/Ioc
	10dB, 12dB and 15dB

	NodeB EVM
	0% and 8%. Modelled as AWGN at each transmit antenna port


2.2. Simulation assumptions for single stream case
The exact agreement on the requirement scenario to be used to base the assumptions for the single stream case is not noted in minutes of either Ad Hoc minutes [1]

 REF _Ref165310738 \r \h 
[2]. It would however appear to be the intention was to re-use the same scenario as in dual stream case. In RAN4#42 it was agreed to evaluate geometry values of 5dB, 10dB and 12dB for the single stream case. Exact Ec/Ior value(s) were not agreed, but suitable values were to be evaluated. Furthermore there was no decision to account the NodeB impairements (i.e. EVM was not considered) in single stream simulations.  For the other parts the assumptions were same as used in dual stream case, given in Table 3.
Thus it would need to be confirmed the scenario for the single stream and determine the Ec/Ior value(s) to be used.
3. HS-SCCH simulation assumptions
The simulation assumptions for the HS-SCCH requirements were discussed in RAN4#41. The agreements made were only confirmed in RAN4 meeting #42.
It was agreed in RAN4#41 to base the simulations on the existing OL TD scenario in 25.101 section 9.4.2 for the purpose of setting the DL physical channels. The related tables, from Section 9.4.2 and Annex C.5 are copied below for easier reference as Table 4 and Table 5. 

The exact format to be used for the HS-DSCH transmission was not noted in the minutes (in terms of TF and method: dual or single), thus it has been marked as [TBD] in Table 4 and Table 5. In order to conclude the work this should be discussed and agreed. 
Table 4. Test parameters for HS-SCCH type M detection.
	Parameter
	Unit
	Value
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	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
	
	[TBD] 

	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.


Table 5. Downlink physical channels for HSDPA receiver testing for HS-SCCH detection performance in Open Loop Diversity
	Parameter
	Units
	Value
	Comment

	P-CPICH 
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 (antenna 1)
	dB
	-13
	1. Total P-CPICH 
[image: image8.wmf]/

cor

EI

 = -10dB

	P-CPICH 
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 (antenna 2)
	dB
	-13
	

	P-CCPCH 
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 (antenna 1)
	dB
	-15
	1. STTD applied

2. Total P-CCPCH 
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 = -12dB

	P-CCPCH 
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 (antenna 2)
	dB
	-15
	

	SCH 
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 (antenna 1/2)
	dB
	-12
	1. TSTD applied

2. Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

3. P-SCH code is S_dl,0 as per TS25.213

4. S-SCH pattern is scrambling code group 0

	PICH 
[image: image14.wmf]/

cor

EI

 (antenna 1)
	dB
	-15
	1. STTD applied

2. Total PICH 
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 = -12dB

	PICH 
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 (antenna 2)
	dB
	-15
	

	HS-PDSCH-1 
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	dB
	-10
	1. [TBD]
2. HS-PDSCH assoc. with HS-SCCH-1

	HS-PDSCH-2 
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	dB
	DTX
	1. STTD applied

2. HS-PDSCH assoc. with HS-SCCH-2

	HS-PDSCH-3 
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	dB
	DTX
	1. STTD applied

2. HS-PDSCH assoc. with HS-SCCH-3

	HS-PDSCH-4 
[image: image20.wmf]/

cor

EI


	dB
	DTX
	1. STTD applied

2. HS-PDSCH assoc. with HS-SCCH-4

	DPCH 
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	dB
	-8
	1. STTD applied

2. 12.2 kbps DL reference measurement channel as defined in Annex A.3.1

	HS-SCCH-1
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	dB
	Test Specific
	1. STTD applied
2. All HS-SCCH’s  allocated equal  
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.
3. Specifies 
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 when TTI is active.

	HS-SCCH-2 
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	dB
	
	

	HS-SCCH-3 
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	dB
	
	

	HS-SCCH-4 
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	dB
	
	

	OCNS 
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	dB
	Remaining power at
Node-B (including HS-SCCH power allocation when HS-SCCH’s inactive).
	1. STTD applied

2. OCNS interference consists of 6 dedicated data channels as specified in table C.13 of 25.101.

3. Power divided equally between antennas


The used propagation conditions agreed to be simulated were agreed Pedestrian A 3km/h and Vehicular 3km/h. The geometry of 0dB was agreed to be used in first set of simulations. MRC RAKE with two receiver branches is agreed to be used as a reference receiver. The main simulation parameters are summarised in Table 6. Assumption for the number of samples per chip was not given in the summary of RAN4#41, but mapping of channel rays implies some thinking towards 2 samples per chip.
Table 6. Main simulation assumption for HS-SCCH type M evaluations
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e., the complex coefficient associated with each multi path component) are estimated by the receiver.

	Channel ray mapping
	Nearest Tc/2 spaced delay

	Receiver Structure
	MRC RAKE with two receiver branches

	Transmit diversity mode (HS-SCCH)
	Open loop transmit diversity

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	RX AGC
	Off

	SRRC pulse shaping 
	On

	Propagation channel types
	Pedestrian A and Vehicular A 3km/h. Fully uncorrelated fading between receiver branches.

	Number of bits in A/D converter
	Floating point
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