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1
Introduction
In this document, we will provide the link performance for the UL REQCH with two different slot formats.
2
Simulation Setup
2.1
Slot Formats and Numerology
The evaluation is performed using the following slot structures.
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Figure 1

Slot Format I – TR 25.814
In slot format I, the REQCH data tones are placed in the first long block and the corresponding pilots are placed in the first short block.
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Figure 2

Slot Format II

There are two key benefits of using slot format II:

· A one-to-one correspondence between control data and associated pilot with orthogonal IFDM mapping.
· When control signals are sent, the associated pilot for shared data channel can still be transmitted in FDM in two separate short blocks.

In slot format II, the REQCH data tones are placed in the first short block and the corresponding pilots are placed in the second short block. For the sake of evaluation, the TTI is set to 0.5ms. However, the REQCH is transmitted over a longer TTI (10ms) to minimize the overhead.
	Parameter
	Slot Format I
	Slot Format II

	Slot duration
	0.5 ms
	0.5 ms

	Symbols / Slot
	8
	9

	FFT size
	512 – LB

256 – SB 
	512 – LB

256 – SB 

	Tone spacing
	15 KHz – LB

30 KHz – SB 
	15 KHz – LB

30 KHz – SB 

	Flat guard samples (Number of symbols)
	31 (1)

23 (7)
	24 (4)

23 (5)

	Flat guard period (Number of symbols)
	4.04 µs (1)

3.00 µs (7)
	3.12 µs (1)

3.00 µs (5)

	Window length 

(Number of samples)
	1.04 µs (8)
	0.65 µs (5)

	Guard tones per symbol
	212 – LB 

106 – SB 
	212 – LB 

106 – SB 

	Total data tones available per LB
	300
	300

	Total data tones available per SB
	0
	150 (first SB)


Table 1

Evaluation Numerology – TDM Pilot Structure – 5 MHz 

2.2
Waveform Evaluation

The following waveforms were evaluated.

	Parameter
	Slot Format I
	Slot Format II

	Pilot tones
	TDM
	TDM

	Data tones
	Interleaved FDM
	Interleaved FDM

	TTI
	0.5 ms
	0.5 ms

	Frequency Hopping (FH)
	No
	No

	Intra-TTI Frequency Diversity
	Yes
	Yes

	Channel Estimation
	Per TTI
	Per TTI

	Receiver
	Linear SFE
	Linear SFE


Table 2

Waveform Comparison
2.3
MCS
The table below is the MCS used for REQCH.

	
	Modulation
	TB Size
	Number of Data tones
	Number of LBs used
	Number of pilot tones per SB
	Number of SBs used
	Code Rate

	Slot Format I
	QPSK
	29
	36
	1
	36
	1
	0.40278

	Slot Format II
	QPSK
	29
	36
	0
	36
	2
	0.40278


Table 3

Candidate MCS
2.4
Miscellaneous Assumptions
The rest of the simulation assumptions are as follows:

· Two Rx antennas

· Interference and noise modeled as bandlimited noise process
· GSM TU channel
· UE speed = 30 kph 
· Convolutional code

3
Simulation Results

Data and pilot SNRs are computed as follows.

· Slot Format I:
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· Slot Format II:
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Figure 3

REQCH – 0.5 ms TTI
Assuming that the REQCH is transmitted over 10ms, we gain at least 13 dB (additional gain due to improved channel estimation and time diversity). This is seen in Figure 4 with slot format II.
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Figure 4

REQCH – 10ms TTI
4
Summary

In this document, we analyzed the link performance of REQCH.
5
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