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1
Introduction
In this document, we compare the impact of a channel interleaver with a circular buffer based rate matching structure.
With circular buffer based rate matching, each code block is rate matched separately, prior to transmission. This begs a natural question as to whether the rate matched coded blocks should be transmitted in serial or parallel manner.

With a serial transmission structure:

· Each code block transmission is confined to a fraction of the subframe

· For example, with two code blocks, each code block spans 0.5ms in the uplink

· Pros

· The receiver can pipeline the demodulation process, thereby reducing turn-around latency

· Cons

· In a high doppler scenario, the effective SNR can be different across multiple code blocks

With a parallel transmission structure:

· Each code block transmission spans the entire subframe

· Pros

· The receiver cannot pipeline the demodulation process

· It has to wait till the end of subframe to start demodulating the transmitted code blocks

· Cons

· The effective SNR is identical across multiple code blocks

2
Simulations
2.1
Assumptions
	Carrier Frequency
	2 GHz

	Subframe
	1 ms

	FFT
	1024

	Bandwidth
	10 MHz

	Channel
	Typical Urban

	UE speed
	120 kph

	Channel Estimation
	Realistic

	Turbo Interleaver
	QPP


Table 1

Assumptions
2.2
MCS Setup

	Modulation
	Transport Block

Size
	Code Block Size
	Code Rate
	QPP

Parameters

	QPSK
	10880
	5440
	0.75
	{43, 170}


Table 2

Candidate MCS

In this setup, there are two code blocks, each containing 5440 information bits. Up to 2 transmissions are allowed.
Figures 1 and 2 illustrate the performance difference between serial and parallel transmission of code blocks.
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Figure 1
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Figure 2

Link Throughput
3
Observations
Based on the results seen in section 2, we make the following observations:

· In a highly frequency selective channel such as GSM TU, there is very little difference in performance between serial and parallel transmission of coded blocks for moderate doppler

· In these simulations, the doppler was set to 222 Hz

· There is sufficient effective SNR fluctuation in frequency domain, so the time domain SNR fluctuation plays a lesser role

· The difference can become more prominent for flat fading channels
· For eg, ITU Ped-A

To be fair, one could perform extensive studies on this topic to evaluate the performance in ITU Ped-A channel in 1.25 MHz numerology. However, we note the following:

· As the bandwidth reduces, code block segmentation rarely occurs in the absence of MIMO

· For 1.25 MHz numerology with short CP, the peak uplink SIMO data rate is 5.184 Mbps using 64-QAM code rate 1

In the presence of MIMO, we need to consider spatial dimension as well. Given the amount of diversity already available from spatial and frequency domains, the additional intra-block diversity from time domain diminishes.
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