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1 Introduction
AT RAN1#81bis, it was proposed to introduce tail biting convolutional codes(TBCC) for PUSCH transmission in the UL when the transport block size is less than 136 bits[1].

The benefit of introducing TBCC depends on the performance of TBCC vs turbo codes for the code block sizes in question. The difference in performance between turbo codes and TBCC has been studied before in RAN1 for the increased payloads for UCI in carrier aggregation. In [2], it is shown that for AWGN, the crossover point for low code rates is slightly above 72 bits code word length.
In this contribution, we show simulation results for PUSCH comparing the performance of TBCC vs turbo codes.

2 Simulation Results
Table 1shows the difference in performance for TBCC and turbo codes for a single transmission with target BLER of 10%. Results are shown for MCS 3, 5, and 7 for a single PRB and the simulation assumptions are shown in Table 2. Even if lower payloads than MCS3 are possible, they are not considered in this discussion since the TBS is too small to be of practical use. 
Table 1: Gains of TC vs TBCC at BLER=10%.

	MCS
	Payload

(TBS+CRC)
	Code rate
	Gain for TC [dB]

	
	
	
	AWGN
	EPA, 1Hz

	3
	64
	0.22
	-0.2
	-0.2

	5
	96
	0.33
	+0.1
	-0.1

	7
	128
	0.44
	+0.2
	0.0


As we can see, the crossover point varies for different channels, but in general the difference is not significant. Hence, introducing TBCC for PDSCH would only be applicable for a very limited number of MCS and would not provide significant system or power saving gains.
Proposal:
· Only turbo codes are supported for PUSCH
3 Conclusions

In this contribution we further discussed PRACH coverage enhancements and make the following proposal.
Proposal:

· Only turbo codes are supported for PUSCH
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Annex: Link-level simulations assumptions

Table 2: Link-level simulation assumptions for PUSCH
	Parameter
	Value

	System bandwidth
	20 MHz

	Frame structure
	FDD

	Carrier frequency
	2.0 GHz

	Antenna configuration
	1x2

	Channel model
	AWGN, EPA

	Doppler spread
	1 Hz

	Number of UL RBs
	1

	MCS
	3, 5 and 7

	Performance target
	10% BLER first transmission
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