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1. Introduction
In the last RAN4 meeting, the performance tests for low UE categories were discussed in [1]. It was raised that the present demodulation performance tests don’t always cover low UE categories. The additional scenarios proposed to test low UE categories were agreed and companies were invited to provide simulation results for the next meeting [2]. In this contribution, we provide both alignment and impairment results for FDD test cases.
2. Simulation assumptions
The basic simulation assumptions and scenarios proposed to re-simulate are listed in Table 1 as below according to [1]. It was agreed to use localized allocation for partial RB allocation in order to simplify the tests. The reference measurement channels can be found in Annex A.
Table 1: Test Cases for Low UE Categories

	Scenario
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	UE Category

	
	
	
	
	
	

	[2.3]
	5 MHz
	[R.6-1 FDD]
	EVA5
	1x2 Low
	1

	[1.8]
	10 MHz
	[R.7-1 FDD]
	EVA5
	1x2 Low
	1

	[1.9]
	10 MHz
	[R.7-1 FDD]
	ETU70
	1x2 Low
	1

	[1.10]
	10 MHz
	[R.7-1 FDD]
	EVA5
	1x2 High
	1

	[2.4]
	15 MHz
	[R.8-1 FDD]
	EVA5
	1x2 Low
	1

	[2.5]
	20 MHz
	[R.9-1 FDD]
	EVA5
	1x2 Low
	1

	[2.5]
	20 MHz
	[R.9-2 FDD]
	EVA5
	1x2 Low
	2


3. Simulation results
The simulation results with implementation margin are summarized in Table 2. The alignment curves are given in the attachment.
Table 2: Simulation Results for FDD
	Scenario
	Throughput 
	SNR (dB)

	
	
	

	[2.3]
	70%
	15.6

	[1.8]
	70%
	16.5

	[1.9]
	70%
	14.3

	[1.10]
	70%
	16.5

	[2.4]
	70%
	15.1

	[2.5-1]
	70%
	15.4

	[2.5-2]
	70%
	16.4


4. Conclusion
This contribution presents both alignment and impairment results for FDD low UE categories test cases.
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Annex A:
Table: Fixed Reference Channel 64QAM R=3/4

	Parameter
	Unit
	Value

	Reference channel
	
	[R.6-1 FDD]
	[R.7-1 FDD]
	[R.8-1 FDD]
	[R.9-1 FDD]
	[R.9-2 FDD]

	Channel bandwidth
	MHz
	5
	10
	15
	20
	20

	Allocated resource blocks (Note 3)
	
	18
	17
	17
	17
	83

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4

	Information Bit Payload
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	10296
	10296
	10296
	51024

	For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a

	For Sub-Frame 0
	Bits
	8248
	10296
	10296
	10296
	48936

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	
	2
	2
	2
	2
	9

	For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a

	For Sub-Frame 0
	
	2
	2
	2
	2
	8

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13608
	14076
	14076
	14076
	68724

	For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a

	For Sub-Frame 0
	Bits
	11088
	14076
	14076
	14076
	66204

	Max. Throughput averaged over 1 frame
	Mbps
	9.080
	9.266
	9.266
	9.266
	45.713

	UE Category
	
	1-5
	1-5
	1-5
	1-5
	2-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]
Note 3:      Localized allocation started from RB#0 is applied.
Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


