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1
Introduction
In previous RAN4 meetings, performances of TDD low UE category were discussed but without any conclusion due to limited results for alignment. Actually, for low UE categories, the test cases are similar to those which had been aligned in Release 8. In this document, we present our simulation results and analysis on TDD low UE categories.
2
Discussion

2.1 Additional test cases for TDD low UE categories
In the cases of low UE categories, small bandwidth or less PRB are allocated to the UE to get lower RMC. Simulation assumptions and test cases are presented in [1] and [2]. Detailed cases for low UE categories are listed as followed.
Table 1 RMCs for TDD test cases
	Reference channel
	Bandwidth
	Allocation
	Modulation & Coding rate
	UE Category

	PDSCH: Single-antenna transmission (port 0)

	R.3-1
	5
	25 PRBs
	16QAM 1/2
	1

	R.6-1
	5
	18 PRBs
	64QAM 3/4
	1

	R.7-1
	10
	17 PRBs
	64QAM 3/4
	1

	R.8-1
	15
	17 PRBs
	64QAM 3/4
	1

	R.9-1
	20
	17 PRBs
	64QAM 3/4
	1

	R.9-2
	20
	83 PRBs
	64QAM 3/4
	2

	PDSCH: Multi-antenna transmission (port 0& port1)

	R.11-1
	5
	25 PRBs
	16QAM 1/2
	1

	PDSCH: UE-Specific Reference Symbols (port 5)

	R.26-1
	5
	25 PRBs
	16QAM 1/2
	1

	R.27-1
	10
	18 PRBs
	64QAM 3/4
	1


2.2 Simulation results and performance analysis

Base on the assumption above, performance simulation results including SIMO, MIMO and DRS are presented in the table below.
Table 2 TDD additional performance test cases for Low UE categories

	Test number
	Bandwidth 
	Reference Channel

with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5-1]
	5 MHz
	[R.3-1 TDD]
	EVA5
	1x2 Low
	70
	5.12
	1

	[1.6-1]
	5 MHz
	[R.3-1 TDD]
	ETU70
	1x2 Low
	30
	-0.42
	1

	[1.8-1]
	10 MHz
	[R.7-1 TDD]
	EVA5
	1x2 Low
	70
	16.5
	1

	[1.9-1]
	10 MHz
	[R.7-1 TDD]
	ETU70
	1x2 Low
	70
	18
	1

	[2.3-1]
	5 MHz
	[R.6-1 TDD]
	EVA5
	1x2 Low
	70
	15.8
	1

	[2.4-1]
	15 MHz
	[R.8-1 TDD]
	EVA5
	1x2 Low
	70
	15.8
	1

	[2.5-1]
	20 MHz
	[R.9-1 TDD]
	EVA5
	1x2 Low
	70
	15.9
	1

	[2.5-2]
	20 MHz
	[R.9-2 TDD]
	EVA5
	1x2 Low
	70
	15.6
	2

	[7.1-1]
	5 MHz 16QAM 1/2
	[R.11-1 TDD]
	EVA5
	2x2 Medium
	70
	4.9
	1

	[11.2-1]
	10MHz 16QAM 1/2
	[R.26-1TDD]
	EPA5
	1x2 Low
	70
	8.3
	1

	[11.3-1]
	10MHz 64QAM 3/4
	[R.27-1 TDD]
	EPA5
	1x2 Low
	70
	17.4
	1


In order to analyze these low UE categories results, we compare them with the results of original test cases. From the SNR offsets we can see the differences between them are less than 0.5dB, so we’d like to recommend that for low UE categories test cases, current performance results can be applied.
Table 3 Results comparison
	TDD test case
	SNR offset [dB]

	T1.5/T1.5-1
	-0.2

	T1.6/T1.6-1
	-0.28

	T1.8/T1.8-1
	-0.42

	T1.9/T1.9-1
	-0.3

	T2.3/T2.3-1
	0.13

	T2.4/T2.4-1
	-0.5

	T2.5/T2.5-1
	-0.41

	T2.5/T2.5-2
	-0.08

	T7.1/T7.1-1
	0.25

	T11.2/T11.2-1
	0.1

	T11.3/T11.3-1
	0.2


3
Conclusion
In this contribution, the simulation results for low UE categories are given. Based on the comparison and analysis on these results, we recommend reusing the current performance requirements for the additional test cases.
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