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1. Introduction
In RAN4 meeting #43 discussion regarding the UE demodulation requirements and CQI reporting requirements was continued  [6] and a work plan for developing the UE demodulation requirements was agreed [8]. In this paper we continue the discussion regarding the assumption related to PDSCH demodulation requirements.
2. Methodology for verifying the PDSCH demodulation requirements 
Aspects related to the PDSCH demodulation requirements have been discussed in various contributions [1]
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[6]. Furthermore assumptions related to the simulation alignment have been proposed in RAN4 email reflector [9]. As per timeline proposed in [8] the initial ideal simulation results should be provided at RAN4 meeting #44. Furthermore to ensure good progress of the work the assumptions chosen for the ideal alignment simulations should be as re-usable as possible to minimise the need for additional simulation rounds. 
2.1 Handling of different bandwidth options

Methods to verify different bandwidth options were discussed in [4] and [6]. In [6] it was proposed to focus majority of the demodulation requirements for single frequency bandwidth option, namely either 5MHz or 10MHz. 
It is felt that using single bandwidth option for a focused performance verification is a good way forward approach as it would allow minimising the number of test cases and work required to create the requirements while providing good test regime. Alternative for the use of one fixed bandwidth option for the focused verification, could be to use instead the widest bandwidth option supported by the eUE. However even though this would lead to similar testing time as fixed bandwidth option, it would require significantly larger amount of simulations to create the requirements. 
In [4] the handling of different frequency variants was discussed. Depending on the spectrum allocations different frequency variants may or may not support for example the maximum bandwidth of 20Mhz. This aspect would need to be considered for the testing methodology of using a single bandwidth for focused testing and limited testing for other (supported) bandwidths. 

If single bandwidth option is selected for focused verification, it would seem practical to define the measurement reference channels, assuming full resource block allocation. Additionally in [4] and [6]  the options for requirements to be verified on all supported bandwidth options were also discussed. In both [4] and [6]  it was seen some merit to try to verify the performance at high data rate for all bandwidth options. Furthermore in [6] it was considered to verify the performance with single resource block with selected PRB allocations. These could be seen useful to verify the performance with low data rate services. However there could possibly be some overlap with RF requirements.
2.2 Reference channel definitions
In this section we have presented possible reference channel definitions according to the lines of proposal given in RAN4 email reflector [9]. Three reference channel definitions are given each with different modulation (QPSK, 16QAM and 64QAM) and different coding rates with normal cyclic prefix length. These are given assuming that 2 OFDM symbols from the beginning of the each frame are reserved for the PDCCH and assuming single transmit antenna port. The code rates are selected so that larger range of different signal to interference ratios could be feasibly verified in respect to throughput curve characteristics. These are presented assuming 10MHz bandwidth (50 PRB’s) similarly as proposed in [9]. 
	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	2292
	10356
	17178

	Information Bit Payload Per Sub-Frame
	Bits
	4584
	20712
	34536

	Number Code Blocks Per Sub-Frame
	Blocks
	1
	4
	6

	Binary Channel Bits Per Sub-Frame
	Bits
	13800
	27600
	41400

	Coding Rate
	
	0.33
	0.75
	0.83

	Bandwidth
	MHz
	10
	10
	10

	Number of RBs per OFDM symbol
	
	50
	50
	50

	Number of OFDM symbols per Sub-Frame
	
	11.5
	11.5
	11.5

	Number of Allocated Sub-Frames per Radio Frame
	
	5
	5
	5

	Modulation
	
	QPSK
	16QAM
	64QAM


2.3 Definition of scenario related parameters
In [4] it was proposed to specify the geometry in terms of signal-to-interference-and-noise -ratio (SINR) of a sub-carrier at (each) receiver antenna port. Also it was proposed to assume average signal, noise (and interference) powers to be constant across all the data carrying sub-carriers. Hence we propose to define a geometry for the scenario definitions as 
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 is the desired signal’s normalized received power, 
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 is the normalized received power from other cells and 
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 are measured within and normalized with the desired signal’s bandwidth. The values are obtained by averaging over a time-period large enough to average out short-term fading.

2.4 Possible scenarios for requirements and alignment
To progress the simulation work and also definition of the possible requirement scenarios would need to be agreed. To enable smooth progress it would be beneficial to align these from the start so that the initial simulation results could be fully benefited in development of different requirement scenarios
In [9] it was proposed to select few MCS settings and use single channel condition and Doppler frequency for alignment purposes. This seems as a viable approach, though we would like to considered some minor changes to the proposed MCS definitions and conditions. 
In earlier contributions it has been considered as a way forward to verify the demodulation and HARQ functionality etc. in same test based on throughput (similarly as for HSDPA). In order to capture the throughput curve behavior two points with different signal qualities are probably needed. Different modulation orders and code rates, would allow verifying the performance at different geometry ranges covering also the receiver operation at different kind of conditions. Based on this it is proposed to use following three cases for simulation alignment and also to be considered for the requirements
1. QPSK with code rate of 1/3 in ETU70 
· For the requirement two geometry values at the lower range could be selected
2. 16QAM with code rate of ¾ in ETU70
· For the requirement two geometry values at the medium range could be selected
3. 64QAM with code rate of 5/6 in ETU70 (as proposed in [9]) or on of [EPA5/EVA5/ETU5]
· For the requirement two geometry values at the high end could be selected
Initial assessment of feasible values for the requirements can be obtained through the alignment simulations.
3. Summary and conclusion
Similarly as in [6] it is suggested that the verification would be focused on a single bandwidth option. This could be set to be fixed, or set according to the widest bandwidth option support by the eUE. More limited number of cases should be selected for the other bandwidth options. As in earlier proposals [4]
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[6] it is proposed to use reference channel with the highest order modulation scheme supported.  Other possibilities could also be considered but possible overlap with receiver RF requirements should be avoided. Some possible reference channel definitions are given together with combination to different requirement scenarios. Also proposal for describing the geometry for LTE scenarios is given.
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