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1 Introduction
A new Work Item for HSDPA demodulation requirements for 16QAM and QPSK with 15-codes was approved at RAN#37 [1].  In this contribution, we present a proposal for FRCs and geometries to be used as a way forward to completing the requirements.
During offline discussion, it was suggested that the “sub-FRCs” used in H-SET 9 for MIMO requirements could be used for these 15-codes scenarios.  This analysis looks at those FRCs but also whether another FRC might be better suited.
2 Details of the Simulation
For this analysis, the simulation compared throughput results as a function of Transport Block Size, given a fixed Ec/Ior and Ior/Ioc, and multiple modulation types.  

The Ec/Ior was selected to be -2 dB. This seems reasonable given that this value was used for the 15 code 64QAM requirements, and since 15 codes are also used for HSDPA in these simulations.
For QPSK, Ior/Ioc of 0 dB was selected to represent a cell edge case and also still demonstrates an advantage to using 15 codes, and is a region where QPSK is better suited than 16QAM.  For 16QAM, Ior/Ioc of 10 dB was selected.  This is consistent with the value used for defining requirements for other 16QAM H-SETs and is also a suitable SNR in the sense that it is representative of a region where 16QAM is preferable over 64QAM and QPSK which was one of the goals in selection of geometry.

The propagation model was selected to be PA3, which is consistent with the model used for specifying 15 code 64QAM requirements and would also be more conducive to the use of 15 codes at the cell edge.

Details of the simulation parameters are defined in Table 1 below.

Table 1 - Simulation Parameters

	Parameter
	Assumption

	Chip rate
	3.84 Mc/s

	HS-DSCH reference channels
	FRC

	HS-PDSCH Ec/Ior
	-2 dB 

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) 

for channel synthesis
	P=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 type
	Pedestrian A 3km/hr

	Propagation channel update rate
	Continuous

	Max number of transmissions per H-ARQ process
	4

	RV sequence
	{6,2,1,5} for 16QAM, and {0,2,5,6} for QPSK

	ACK/NACK feedback error rate
	0%

	Turbo decoding
	MaxLogMap - 8 iterations

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

	Receiver structure
	Advanced receiver (LMMSE chip-level equalizer)

	Number of UE antennas
	1 for Type 2 and 2 for Type 3 

	Noise variance in equalizer
	Realistic

	Number of HS-DSCH transport channels
	1
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	0 for QPSK to 16QAM comparison, 10 dB for 16QAM to 64QAM comparison

	Channel estimation
	Realistic channel estimation and realistic noise estimation.


3 Simulation Results

Throughput simulation results for 16QAM are shown in Figure 1 and results for QPSK are shown in Figure 2.  In addition, BLER results for QPSK are show in Figure 3.  Figures 4 and 5 provide throughput results for selected TBS over a range of Ior/Ioc values.
Based on the 16QAM results at Ior/Ioc of 10 dB, it seems reasonable to select the sub-FRC used for H-SET 9 (TBS = 17548 bits) as there is no significant difference in peak throughput for other TBSs.  Re-using this sub-FRC may also have the benefit to reduce RAN5 workload.
Based on the QPSK results at Ior/Ioc of 0 dB, it might be beneficial to select a smaller TBS than the H-SET 9 sub-FRC (TBS = 9719 bits) since the BLER can be quite high for Type 2 receivers (but perhaps still acceptable).  More reasonable BLERs can be obtained with TBS in the range of 7000 to 8000 bits.  This would also give higher throughput than the H-SET 9 sub-FRC with a lower BLER, however 9719 bits may also be considered.
[image: image2.emf]Throughput vs TBS for 15codes

Ior/Ioc = 10dB, Ec/Ioc=-2dB, PA3 

Rx Type 2 and Type3

2000

3000

4000

5000

6000

7000

5000 10000 15000 20000 25000 30000 35000

Transport Block Size (bits)

Throughput (kbps)

16QAM (Type 2)

64QAM (Type 2)

16QAM (Type 3)

64QAM (Type 3)


Figure 1 - Throughput Results for 16QAM/64QAM Comparison
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Figure 2 – Throughput Results for QPSK/16QAM Comparison
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Figure 3 - BLER Results for QPSK/16QAM Comparison
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Figure 4 - Throughput versus Ior/Ioc for 16QAM
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Figure 5 - Throughput versus Ior/Ioc for QPSK

4 Conclusions

Based on the above results we propose using the H-SET 9 sub-FRC for 16QAM, but using a different TBS for QPSK (i.e., 7981 bits), as specified in the following H-SET definition and test parameters.  We further propose to test both QPSK and 16QAM with PA3 propagation conditions, with Ec/Ior set to -2, and to use a geometry point of 10 dB for 16QAM and 0 dB for QPSK.
Table 2 – Fixed Reference Channel H-SET x

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	3991
	8774

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
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)
	Bits
	7981
	17548

	Number Code Blocks
	Blocks
	2
	4

	Binary Channel Bits Per TTI
	Bits
	14400
	28800

	Total Available SML’s in UE
	SML’s
	172800
	172800

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

	Coding Rate
	
	0.55
	0.61

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	QPSK
	16QAM


Table 3 - Test Parameters for Testing QPSK FRC H-Set x

	Parameter
	Unit
	Test 1

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Redundancy and constellation version coding sequence
	
	{0,2,5,6}

	Maximum number of HARQ transmission
	
	4

	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 4 - Test Parameters for Testing QPSK FRC H-Set x
	Parameter
	Unit
	Test 1

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Redundancy and constellation version coding sequence
	
	{6,2,1,5}

	Maximum number of HARQ transmission
	
	4

	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. 
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