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1. Introduction

A new work item to introduce 64QAM to the possible set of modulations in downlink was agreed in TSG RAN#34 [1]. The new requirements for BS and UE were discussed in RAN4 meeting #42, [2]

 REF _Ref163059422 \r \h 
[3]

 REF _Ref163059424 \r \h 
[4] related to UE requirements. An Ad Hoc was held during the RAN4#42, summarised in [5]. In the discussion held in Ad Hoc it was decided to steer the 64QAM testing more towards higher data rates, and evaluate whether verifying the performance with 64QAM and 15 codes would be feasible. To achieve this additional FRC definitions were agreed to be evaluated in addition to the one given [3]. In [6] two additional FRC definitions were given for 15 codes with 16QAM and 64QAM. In this contribution we present ideal simulations for these.
2. Ideal link level simulation results for DL 64QAM 
In this section we present ideal simulation results for the H-Set definitions given in [3] and [6]. Simulations assumptions are according to the agreements made in Ad Hoc. The main simulation parameters are summarised in Annex A at the end of this document. 
Simulation results for 1RX chip equaliser are shown in Figure 1 for all three FRC’s at different Îor/Ioc values. Sam results with 2RX chip equalizer are shown in Figure 2. Observing the results it can be seen that 64QAM starts to offer benefit over the 16QAM at higher Îor/Ioc levels as the throughput of 16QAM FRC becomes saturated. 
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Figure 1. Simulation results for different FRC in Pedestrian A at 3km/h with 1RX
[image: image2.png]Throughput [kbps]

Throughput for different FRC definitions
in Pedestrian A at 3km/h with 2RX chip level equaliser
T T T

14000

—4— TX EVM 0%, H-Set7a, TBS=21096
—— TX EVM 6%, H-Set7a, TBS=21096

6000 [~ TX EVM 0%, H-Set7h,TBS=26490

TX EVM 6%, H-Set7b,TBS=26490
=—6— TX EVM 0%, H-Set7c, TBS=17458

4000 =6 TX EVM 6%, H-Set7c,TBS=17458

L Il Il L L
12 14 16 18 20 22 24
Lol 48]





Figure 2. Simulation results for different FRC in Pedestrian A at 3km/h with 2RX
3. Conclusions

In this contribution we have presented ideal simulation results to progress the alignment of link simulations related to DL 64QAM. Based on the ideal results it would appear that FRC with 15 codes for 64QAM could be feasible to be utilized in performance verification. Furthermore it could be considered if the coding rate used at the FRC is appropriate, and whether the used transport block size could be increased. This would make the scenario to better correspond the expected deployment case of 64QAM
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Appendix A: Simulation assumptions
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	H-Set 7a, b and c as given in [6]

	HSDPA control channels present
	Simulated as part of OCNS

	DL DPCH reference channel
	Simulated as part of OCNS

	DL DPCH closed loop power control
	Off

	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 multipath 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 3km/h, Fully uncorrelated fading between receiver branches

	Propagation channel update rate
	At least once every 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Max number of transmissions per H-ARQ process
	4

	RV sequence
	{0,2,5,6}

	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

	Number of UE antennas
	1 and 2 

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

	Equalizer update rate
	once per slot

	Noise variance in equalizer
	Ideally known

	Number of HS-DSCH transport channels
	1

	Ec/Ior
	-2 dB
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