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1. Introduction

In RAN4 meeting 44 held in Athens the need and structure of demodulation requirements were discussed [1]

 REF _Ref179041277 \r \h 
[2]. This discussion was continued in RAN Plenary #37 where a new WI was approved [3]. In the contributions presented in RAN4#44bis fixed reference channel definition and possible requirement scenarios were discussed. 
2. Assumptions
In last RAN4 meeting different papers covered the possible assumptions to be used in the work. In discussion held in previous meeting and further discussions it would seem that the generic assumptions that had been used for previous work are acceptable. Hence that re-using the sub-FRCs of H-SET9 could be considered assuming that the selected propagation conditions and geometry values are suitable. Furthermore, fixing the Ec/Ior to -2dB and setting the requirement at selected Îor/Ioc level seem acceptable. Some consideration regarding the suitable Îor/Ioc value was presented and it seemed to be rather common assumption that QPSK verification should be done at lower geometry (Îor/Ioc=0dB) and 16QAM verification at higher geometry (Îor/Ioc=10dB).

Consensus was not found over the suitable propagation condition to be used for the modulation schemes. Several different aspects were considered. Using propagation model with larger delay spread may be considered to be more stressing for the receiver structure and therefore for example Pedestrian B 3km/h could be considered for both QPSK and 16QAM. However it was also pointed that according to the simulations presented in [4], that large number of codes is predominantly allocated close to the cell core, where not such a highly dispersive channel is expected to be seen. Therefore it was seen justified to evaluate the 16QAM and QPSK performance in Pedestrian A 3km/h channel. For QPSK it was also considered that it might be more often allocated in less favourable conditions, thus considering more dispersive channel, like Vehicular A or Pedestrian B could be considered. It was also noted that additional aspect when considering the coverage of the requirements was the possibility to reuse the existing requirements. These, even though based on fewer number of HS-PDSCH codes, could be used to supplement the new requirements, offering a simple way to extend the requirement coverage.
3. Ideal simulation results
In this section some ideal simulation results are presented for the FRC given in Annex A i.e. the H-Set9 with each sub-FRC considered separately. The main simulation assumption are summarised in Annex A. These simulations are performed assuming 0% TX EVM. This has been taken only as an initial assumption facilitating the alignment, and the value to be used for the TX EVM should naturally be discussed and agreed. Results are presented in Pedestrian A with 3km/h (as in [5]) and also for Vehicular A and Pedestrian B with 3km/h.
Different observations can be made from these results. In case of QPSK sub-FRC of H-Set9 and single receiver branch, the throughput obtained at lower end of the geometry range evaluated is fairly low. It may be still feasible to use this level for testing but care should be taken. Where as with receiver diversity the lower end geometry values could be considered, but the higher, 6dB and over, geometry values are close to the saturated area. Looking at the performance with 16QAM sub-FRC of H-Set9 it is apparent that interesting area from the verification perspective lies at higher geometries.  Naturally these aspects are related to the definition of the used measurement reference channel, and possible limitations due to this could be circumvented by using different definition. This would however require further work and time to agree the assumptions.
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Throughput for QPSK with 15 codes and TB size of 9719 bits.
E/I_=-2dB. Pedestrian A&B and Vehicular A with 3km/h.
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Figure 1. Throughput with QPSK
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Figure 2. Throughput with 16QAM



4. Conclusion

In this contribution we have given a short summary of the discussion related to the possible requirement scenarios, and additionally presented ideal simulation results for different scenarios. 
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Annex A. Simulation assumptions
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Channel estimation
	The receiver knows the location of each ray on the channel a-priori, but the channel tap values (i.e. the complex coefficient associated with each multi path 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 update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	ACK/NACK 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 equaliser 

	Number of UE antennas
	1 or 2 

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

	Equalizer update rate
	Once per slot

	Noise variance in equaliser
	Ideally known

	Propagation Conditions
	Pedestrian A , Pedestrian B and Vehicular A with 3km/h. Fully uncorrelated fading between receiver branches.

	Îor/Ioc
	Varied

	HS-DSCH Ec/Ior
	-2dB


Table 1. Fixed Reference Channel definition.

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	Kbps
	8774
	4860

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload 
	Bits
	17548
	9719

	Number Code Blocks
	Blocks
	4
	2

	Binary Channel Bits Per TTI
	Bits
	28800
	14400

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

	Coding Rate
	
	0.6
	0.67

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	16QAM
	QPSK





































































































































































































