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1. Introduction

Work Item for Higher Order Modulation in HSUPA was agreed in RAN#34 [1]. The objective of this WI is to specify the support of 16QAM as an uplink modulation scheme for HSUPA in FDD. RAN4 task is to specify RRM, BS and UE requirements for an agreed set of radio conditions/environments for 16QAM. BS requirements should be done with more advanced receivers, i.e. more advanced than RAKE.
This contribution discusses the needed simulation assumptions that could be used for the basis of creating new BS demodulation performance requirements for 16QAM in HSUPA. 
It should be noted that RAN1 has not yet completed the work on the physical layer specification [2].
2. Simulation assumptions 

Table 1 is a proposed template for the simulation assumptions in order to generate ideal reference results.
Table 1

	Maximum information bit rate
	FRC8 to FRCn for E-DPDCH

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	Receiver structure
	

	More details wrt to receiver
	

	MP delay estimation
	Ideal, receiver knows taps delay positions

	Samples / chip
	P = 2

	Channel estimator
	Realistic

	# of bits in A/D
	Floating point

	SRRC pulse shaping
	On

	Noise model
	

	DL ACK/NACK signaling error model 
	Off

	Inner-loop TPC
	Off

	Outer-loop PC
	Off

	Multipath channels
	AWGN (alignment purposes), PA3, PB3, VA30, [VA120]

	Channel ray mapping
	Nearest Tc/P spaced delay

	HARQ combining
	IR

	Max # of transmissions
	4

	# HARQ Processes
	8 for 2 ms TTI

	RSN pattern
	{0, 1, 2, 3}, for RV index see TS25.215, table 16 for the relevant coding rate.

	TTI length
	2 ms

	DPCCH
	Slot format 0

	# of antennas
	

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

	Demodulation of E-DPCCH
	Off

	Simulation output
	Throughput as a function of Ec/N0 (total)

	Test points for E-DPDCH
	Ec/N0 (total) at x% of maximum information bit rate [kbps].


Whenever possible the simulation assumptions from prior work on EDCH [4] have been taken into account. In particular it is assumed that the same functional setup for testing demodulation performance as per Figure B.17 from TS 25.141 is re-used, i.e. error-free HARQ, but no PC feedback is provided.
The assumption on the # of antennas needs to be discussed and agreed, the default from EDCH is 1 and 2 antennas.
Also the baseline assumptions for reference receiver structure needs to be agreed. All RAN1 work so far has been based on LMMSE Type 3 receivers. If RAN4 adopts this as a baseline assumption for defining requirement then reference [5] should be consulted in order to identify and agree additional receiver parameters in order to facilitate alignment. 
As 16QAM performance is expected to be more susceptible to modelling assumptions, some parameters used prior in EDCH should be re-considered. We indicate revised proposals in Table 1 for assumptions on Samples / chip, channel estimation and pulse shaping.
The choice of the multipath channels should be discussed, the default from EDCH being PA3, PB3, VA30, VA120. However, it should be discussed whether VA120 conditions can reasonably be expected with 16QAM UL deployment scenarios.
Also additional FRCs for 16QAM are required and Table 2 contains a specification template:
Table 2

	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	

	TTI
	ms
	2 

	Number of HARQ Processes
	Processes
	8

	Information Bit Payload (NINF)
	Bits
	

	Channel Bits per TTI (NBIN)
(2 x 3840 / SF x TTI sum for all channels)
	Bits
	

	Coding Rate (NINF/ NBIN)
	
	

	Modulation
	
	16QAM

	Physical Channel Codes
	SF for each physical channel
	{2,2,4,4}

	E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	dB
dB
dB
dB
	Diversity:
Non-diversity:
Diversity: 
Non-diversity:


E-DPDCH/DPCCH power ratio is calculated 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.


A recent decisions from RAN1 is that for 16QAM the only supported physical layer code configurations is 2xSF2 + 2xSF4. This then would leave the ECR as the main parameter to define the 16QAM FRCs.
Also work on appropriate E-DPDCH/DPCCH and E-DPCCH/DPCCH power ratios needs to be done as these are expected to have a large impact on 16QAM demodulation performance as discussed in several RAN1 contributions related to “pilot boosting”. Work on gain factors for E-DPCCH and E-DPDCH is currently ongoing in RAN1 [2].
3. Conclusions

In this document we presented a proposal for defining simulation assumptions for the work item ‘Higher Order Modulation in HSUPA’.  The simulation assumptions are proposed to be mainly the same as the ones used in defining the Rel-6 E-DCH requirements, but modified by the need to consider parameters related to advanced receivers and additional 16QAM FRCs.
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