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1.
Introduction

A work item proposal on introduction of 16QAM in HSUPA was approved at RAN #34, in which one of the RAN4 task is to specify BS requirements for an agreed set of radio conditions/environments for 16QAM with more advanced receivers, i.e. more advanced than RAKE [1]. 

Since 16QAM is only used on E-DPDCH in this work item, new BS requirements are only needed for E-DPDCH demodulation. In this contribution, we provide our proposal on the simulation assumptions that could be used to derive the BS E-DPDCH demodulation requirements to support 16QAM in HSUPA.
2.
Discussions
To facilitate timely specification of the BS requirements, we propose that the agreed simulation assumptions in [2] for Rel-6 E-DPDCH demodulation requirements should be largely reused.  In the followings, we provide some points for further discussion regarding the simulation assumptions for 16QAM.

2.1
Reference receiver
As RAN4 is tasked to specify BS requirements for 16QAM with more advanced receivers that RAKE, we propose to use LMMSE chip-level equalizer with 1 and 2 receiver antennas as reference receivers (higher priority is 2 receiver antennas), as these receiver structures are already well-defined in RAN4 for UE requirements. We also propose to base the receiver parameters on the agreed simulation assumptions in [3] and [4] for enhanced UE performance requirements type 2 and type 3, respectively, for 1 and 2 BS receiver antennas.
2.2
Channel estimation

It has be shown in [5] that ideal channel estimation can give much better performances than that with realistic channel estimation at higher data rates (where 16QAM are used). Hence we propose to use realistic channel estimation in the simulation work, in order to give a better picture of the performances in real-life networks.
2.3
Phase reference

It has also been shown in [5] that much higher pilot SINRs are required at higher data rates (where 16QAM are used) than those required at lower data rates. And there is principle agreement in RAN1 to boost E-DPCCH level when high data rates are used [6]. However, it is optional for the UTRAN to use E-DPCCH boosting to aid channel estimation, as the UTRAN can select not to use it, e.g. by setting E-TFCIboost to the highest E-TFCI configured for the UE [7,8].
It should be noted that although E-DPCCH boosting is beneficial for performance improvement but it is not necessary for support of 16QAM in HSUPA. The main problems of using E-DPCCH as a secondary phase reference are the extra delay and processing required in the BS, especially considering the tight time budget that the BS has to process the E-DCH channels [9]. Therefore, we propose not to base the simulation on assumption that E-DPCCH boosting is used.
2.4
Power ratios

We propose to reuse the same approaches as in [2] to decide the E-DPDCH/DPCCH and E-DPCCH/DPCCH power ratios.

-
E-DPDCH/DPCCH power ratio is set to minimize the Ec/No required to achieve 50% of maximum throughput. Here we should use realistic channel estimation without E-DPCCH boosting to derive the optimum value, due to the reasons given above in section 2.2 and 2.3.

-
E-DPDCH/E-DPCCH power ratio is set to achieve P(missed detection)=10^-2 for an Ec/No value that is 3 dB lower than the Ec/No value where the E-DPDCH generates throughput for AWGN, to assume close to ideal E-DPCCH detection.

2.5
Fixed reference channel
Since the agreed 16QAM supporting UE category is based on the current E-DCH category 6 [10], we propose to add a new FRC8 for 16QAM based on the current FRC3 (2ms TTI, 4 codes), i.e. as proposed in [11].
2.6
Multipath channels
As RAN4 is tasked to specify BS requirements for an agreed set of radio conditions/environments for 16QAM, we propose not to include VA120 in the simulation, as it is questionable if 16QAM could be useful for UE under this fast fading condition.
3.
Simulation assumptions

In the followings, we provide a proposal to the various simulation assumptions according to the discussions above.
3.1
Parameters for ideal simulation

	Maximum information bit rate
	FRC8 for E-DPDCH

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	Receiver structure
	LMMSE chip – level equalizer

	Equalizer length in chips
	20 chips (= 40 taps at 1/2x spacing)

	Equalizer tap spacing (chips)
	1/2x

	Equalizer update rate
	1 time per slot

	Noise variance
	Ideally known

	DL ACK/NACK signalling error model 
	Off

	# of bits in A/D
	Floating point

	SRRC pulse shaping
	On

	Samples / chip for channel synthesis
	2

	Inner-loop TPC
	Off

	Outer-loop PC
	Off

	Multipath channels
	AWGN, PA3, PB3, VA30

	Channel estimator
	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.

	HARQ combining
	IR

	Max # of transmissions
	4

	# HARQ Processes
	8

	RSN pattern
	{0, 1, 2, 3}, for RV index see TS25.212, table 16 for the relevant coding rate.

	TTI length
	2 ms

	# of antennas
	1 and 2 (higher priority is 2)

	Base Turbo Codec
	R=1/3, K=4, 8 iterations, Max Log MAP

	Demodulation of E-DPCCH      
	Off

	Simulated parameters
	Throughput as a function of Ec/N0 (total).


3.2
Parameters for requirements and test

	Maximum information bit rate
	FRC8 for E-DPDCH

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	DL ACK/NACK signalling error model 
	Off

	Inner-loop TPC
	Off

	Outer-loop PC
	Off

	Multipath channels
	PA3, PB3, VA30

	HARQ combining
	IR

	Max # of transmissions
	4

	# HARQ Processes
	8

	RSN pattern
	{0, 1, 2, 3}, for RV index see TS25.212, table 16 for the relevant coding rate.

	TTI length
	2 ms

	# of antennas
	1 and 2 (higher priority is 2)

	DPCCH
	Slot format 0

	Test points for E-DPDCH
	Ec/No (total) at 30% and 70% of maximum information bit rate [kbps].


3.3
Fixed Reference Channels for simulation

	Fixed Ref Channel
	TTI [ms]
	NINF
	SF1
	SF2
	SF3
	SF4
	NBIN
	Coding rate
	Max inf bit rate [kbps]
	Modulation

	FRC8
	2
	16244
	2
	2
	4
	4
	23040
	0.705
	8122.0
	16QAM


3.4
Power ratios for simulation

· The only channels turned on are E-DPDCH, E-DPCCH and DPCCH.

· E-DPDCH/DPCCH power ratio is calculated here for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4.

3.4.1
Power ratios with 2 receiver antennas

	Fixed Ref Channel
	Sim/calc. E-DPDCH/DPCCH power ratio [dB]
	Quantized E-DPDCH/DPCCH power ratio [dB]
	Sim/calc. E-DPCCH/DPCCH power ratio [dB]
	Quantized E-DPCCH/DPCCH power ratio [dB]

	FRC8
	TBD
	TBD
	TBD
	TBD


3.4.2
Power ratios with 1 receiver antenna
	Fixed Ref Channel
	Sim/calc. E-DPDCH/DPCCH power ratio [dB]
	Quantized E-DPDCH/DPCCH power ratio [dB]
	Sim/calc. E-DPCCH/DPCCH power ratio [dB]
	Quantized E-DPCCH/DPCCH power ratio [dB]

	FRC8
	TBD
	TBD
	TBD
	TBD


4.
Conclusions

In this contribution, we have provided our proposal on the simulation assumptions to specify the BS E-DPDCH demodulation requirements to support 16QAM in HSUPA.
In particular, we propose to use LMMSE chip-level equalizer with 1 and 2 receiver antennas as reference receivers, use realistic channel estimation in the simulation work, not to base the simulation on assumption that E-DPCCH boosting is used, as well as to reuse the same approaches as for Rel-6 E-DPDCH demodulation requirements to decide the E-DPDCH/DPCCH and E-DPCCH/DPCCH power ratios.
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