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1. Introduction

The purpose of this document is to propose simulation assumptions for the new Work Item for Improved Performance Requirements for HSDPA UE Categories 7 and 8 (see Ref. [1] for the Work Item definition). 
2. sIMULATION aSSUMPTIONS
2.1 Receiver Structure
For UE categories 7 and 8 where up to 10 codes can be deployed, the use of an advanced receiver structure results in a performance advantage over the RAKE receivers in multipath channels. As a baseline receiver for the performance requirements, the Linear MMSE (LMMSE) chip level equalizer is proposed.
The simulation assumptions for the LMMSE should enable alignment between different companies, but at the same time do not deviate too much from a realistic implementation. In Release 5 ideal simulations have assumed semi realistic channel estimation, and yet alignment has been achieved. Furthermore, for TDD mode an advanced receiver symbol level equalizer has been used since Release 99.  The ideal simulations for TDD have always assumed semi-realistic channel estimation. (Semi realistic channel estimation assumes that the locations of the paths are known, but their complex amplitudes are unknown.) Since a significant degradation is expected due to imperfect knowledge of the channel (up to a few dBs for VA120), performing ideal simulation with ideal channel estimation can lead to unacceptably large implementation margins. Although ideal channel estimation may lead to faster alignment in the first round, it will delay the overall process when actual implementations are considered. For the same reason, the ideal simulations should assume implementable update rate for the equalizer. Update rate at the sample rate will lead to overly optimistic results in vehicular channels.  

Specifically we propose the following simulation assumptions

1) The length of the equalizer should reflect the effective length of the inverse channel impulse response. Our analysis indicates that 20 chips are sufficient for the radio propagation channels assumed for HSDPA operation. Assuming 2x sampling this translates to a 40 tap equalizer.  

2) Equalizer update rate – an update rate of once per 256 chips appears a good compromise between realistic implementation and performance.
3) Channel estimation – realistic. The motivation for realistic channel estimation was given above. For rake simulations it was necessary to use semi realistic channel estimation to avoid the modelling and performance of path searcher, rake finger control and a Chip Tracking Loop (CTL). Semi realistic channel estimation assumes that the locations of the paths are known, but their complex amplitudes are unknown.  For an equalizer, however, the exact knowledge of the delay profile is not required, as long as the channel estimation window is placed such that it includes all multipaths. Therefore, realistic channel estimation can be assumed.    

2.2 Radio Propagation channels

To save time in the simulation effort we propose to exclude VA120 as it is not expected that more than 5 codes will be assigned to a mobile at this speed. Furthermore, it is not expected that an implementable chip level equalizer will have any performance advantage over the rake in this scenario. It is for further discussion whether VA30 should be included or not.         

2.3 Service Mapping
The proposed service mapping for the improved performance requirements is the H-Set 6 as defined in Annex A.7.1.6 of Ref. [3] and reproduced in Table 1 below for convenience.
Table 1 Fixed Reference Channel H-Set 6
	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	3219
	4689

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
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)
	Bits
	6438
	9377

	Number Code Blocks
	Blocks
	2
	2

	Binary Channel Bits Per TTI
	Bits
	9600
	15360

	Total Available SML’s in UE
	SML’s
	115200
	115200

	Number of SML’s per HARQ Proc.
	SML’s
	19200
	19200

	Coding Rate
	
	0.67
	0.61

	Number of Physical Channel Codes
	Codes
	10
	8

	Modulation
	
	QPSK
	16QAM


The downlink physical channels for the HSDPA testing for the Single Link configuration (no Tx diversity) are as defined in Section C.5.1 of Ref. [3] and are reproduced below for convenience.

Table 2 Downlink Physical channel configuration (Single Link)
	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

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

S-SCH pattern is scrambling code group 0

	PICH
	PICH_Ec/Ior
	-15dB
	

	DPCH
	DPCH_Ec/Ior
	DTX’d
	12.2 kbps DL reference measurement channel as defined in Annex A.3.1

	HS-SCCH_1
	HS-SCCH_Ec/Ior
	DTX’d
	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
	.

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 6 dedicated data channels as specified in table C.13. of Ref. [3] (see also Table 3below).


Table 3 OCNS Code Definition
	Channelization Code at SF=128
	Relative Level setting (dB) (Note 1)
	DPCH Data

	122
	0
	The DPCH data for each channelization code shall be uncorrelated with each other and with any wanted signal over the period of any measurement.

	123
	-2
	

	124
	-2
	

	125
	-4
	

	126
	-1
	

	127
	-3
	


A detailed description of the configuration of the link level simulations is shown in Table 7 of Annex A.
2.4 Proposed Test Points
For the improved performance requirements for Cat 7/8 UE, Fixed Reference Channel (FRC) testing is proposed, for the following channel conditions: ITU PA3, ITU PB3. 
It is also proposed that the performance requirements for HS-SCCH detection, as well as for CQI reporting are left unchanged, i.e. based on the RAKE receiver performance.

The values of sum(HS-PDSCH_Ec)/Ior (in dB), as well as the Ior/Ioc values for the proposed test points for Fixed Reference Channels are shown in Table 4 to Table 6.
Table 4 Test points for results with implementation margin (sum(HS-PDSCH_Ec)/Ior, dB)
	FRC
	Ior/Ioc (dB)
	PA3
	PB3

	FRC H-Set 6, QPSK
	10
	-9
	-6
	-3
	-9
	-6
	-3

	FRC H-Set 6, 16QAM
	10
	-9
	-6
	-3
	-9
	-6
	-3

	FRC H-Set 6, 16QAM
	[15]
	-9
	-6
	-3
	-9
	-6
	-3


Table 5 OL TxDiv: Test points for results with implementation margin (sum(HS-PDSCH_Ec)/Ior, dB)
	FRC
	Ior/Ioc (dB)
	PA3
	PB3

	FRC-OL H-Set 6, QPSK
	10
	-9
	-6
	-3
	-9
	-6
	-3

	FRC-OL H-Set 6, 16QAM
	10
	-9
	-6
	-3
	-9
	-6
	-3

	FRC-OL H-Set 6, 16QAM
	[15]
	-9
	-6
	-3
	-9
	-6
	-3


Table 6 CL TxDiv: Test points for results with implementation margin (sum(HS-PDSCH_Ec)/Ior, dB)
	FRC
	Ior/Ioc (dB)
	PA3
	PB3

	FRC H-Set 6, QPSK
	10
	-9
	-6
	-3
	-9
	-6
	-3

	FRC H-Set 6, 16QAM
	10
	-9
	-6
	-3
	-9
	-6
	-3

	FRC H-Set 6, 16QAM
	[15]
	-9
	-6
	-3
	-9
	-6
	-3


3. Link level Simulation results
This section presents simulation results for the single link case (no Tx diversity), without implementation margins. 

It is noted that the simulation results presented in this section were run using the OCNS codes defined as per TS 25.101 v 5.7.0. The simulations will be re-run for the OCNS code definition of TS 25.101 v 6.5.0 (see Table 3).

3.1  FRC H-Set 6 QPSK
The simulation results for the LMMSE receiver for the H-Set 6 QPSK in the ITU PA3 and PB3 channels are presented in Figure 1and Figure 2 respectively.  Realistic channel estimation have been used for both.
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Figure 1 FRC H-Set 6 QPSK results, ITU PA3
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Figure 2 FRC H-Set 6 QPSK results, ITU PB3
3.2 FRC H-Set 6 16QAM

The simulation results for the LMMSE receiver for the H-Set 6 QPSK in the ITU PA3 and PB3 channels are presented in Figure 3 and Figure 4 respectively.
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Figure 3 FRC H-Set 6 16QAM results, ITU PA3
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Figure 4 FRC H-Set 6 16QAM results, ITU PB3
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Annex A: 
Link Level Simulation Parameter Summary
Table 7 Link Level Simulation Configuration
	Parameter


	Assumption

	Receiver Structure
	Linear MMSE (LMMSE) Chip Level Equalizer

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	3GPP TR 25.890, Annex B.1

	HSDPA control channels present
	HS-SCCH set size is 4

	OCNS
	Used to sum total radiated Ec/Ior to unity (3GPP TR 25.890 Annex A.1 and A.2)

	DL DPCH reference channel
	12.2 kbps

	DL DPCH closed loop power control
	Off

	Channel estimation
	Estimated by the receiver.

	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Number of samples per chip (
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 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	ITU PA3, ITU PB3 

	Channel ray mapping
	Nearest 
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-spaced delay (
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by RAN-WG1 

	Max number of transmissions per H-ARQ process
	4

	Number HS-DSCH transport channels
	1

	Turbo decoding
	MaxLogMap - 8 iterations
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	-60 dBm

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	PICH
	Random symbols transmitted – ignored by receiver

	ACK/NACK feedback error rate
	0%

	UE measurement report error rate
	0%

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.0.0

	Synch channel
	ON, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH). 

	Secondary SCH pattern
	1, 1, 2, 8, 9, 10, 15, 8, 10, 16, 2, 7, 15, 7, 16 (Scrambling code group 0)

	Number of UE antenna inputs
	1
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