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1. Introduction
UL non-adaptive HARQ is one scenario where explicit redundancy version (RV) signalling is not used. Two approaches were identified to support incremental redundancy (IR) for UL non-adaptive HARQ:

· Employing a pre-defined RV sequence (RVS) for HARQ retransmissions [1][2][3].

· Employing the pure circular buffer (PCB) approach [4].

The advantage of the RVS method is that reusing already defined RV positions leads to lower implementation and testing effort. On the other hand, the PCB approach is expected to provide coding gains under certain circumstances.
In this contribution, we provide simulation results comparing the coding performance of the RVS and PCB approaches. We observe that the advantages of PCB are extremely limited, and therefore recommend that the pre-defined RVS 0231 is employed in any scenario where explicit RV signalling is not present. The detailed text proposal can be found in [5].
2. Simulation Results

The simulation results, comparing PCB and RVS are shown in figure 1, the simulation assumptions are given in the Annex. The plots were obtained with the following methodology:

· The physical resource allocation was fixed.

· The transport block size was varied in order to sweep a range of coding rates.

· The SNR required for 10% BLER after the 1st HARQ attempt and 1% BLER after the 2nd, 3rd and 4th attempts was extracted.

As can be observed, PCB can offer a small performance advantage of up to 0.2 dB for the 3rd HARQ transmission, at coding rates in excess of 0.8. Given the rareness of this occurrence, and keeping in mind the isolated system impact of the 3rd HARQ attempt, we believe that the simplicity of RVS outweighs the performance benefits of PCB.
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Figure 1  SNR (for a target BLER) versus coding rate.
Annex  Simulation Assumptions
	parameter
	value

	physical resource allocation
	8 PRBs = 8*138 REs = 1104 REs

(2 symbols for PDCCH, 1 Tx antenna, normal CP)

	transport block size
	varied

TBS+CRC is equal to a valid QPP I/L size

	modulation 
	QPSK

	channel
	static + AWGN

	pure circular buffer (PCB) rate matching
	HARQ tx (n+1) starts from the VCB address immediately beyond the end of HARQ tx n.

	redundancy version sequence (RVS) rate matching
	the fixed sequence 0 2 3 1 was used in all cases
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