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1. Introduction
In the uplink, the PUSCH requires 18dB coverage enhancement as indicated by a 3GPP study item [2]. In accordance to this requirement, the results for larger Transport Block Size (TBS) with RV cycling were discussed in [4]. It was observed that RV cycling for larger TBS can double the data rate, reduce PUSCH resources by ½ and significantly reduce UE power consumption. In [2], single PRB transmission was considered and the maximum TBS used was 504 bits. In this contribution, we examine the performance of TBS = 1000 bits transmitted on 2 PRBs. 
2. Results for TBS = 1000 bits Transmission
The simulation involved TBS = 1000 bits occupying 2 consecutive PRBs. The frequency hopping was simulated such that the 2 PRBs remained consecutive to each other even when they hopped to a different regions in the frequency band. The other simulation parameters are listed in Annex. 

Observation: For TBS=1000 bits, a 10% iBLER target was achieved with 950 repetitions.
The table below shows the performance of PUSCH for different TBS (For TBS <1000 results are from [4]).
Table 1: Effective User Data Rate for Larger TBS Transmission with legacy RV cycling

	TBS
	#Repeats (Transmission time in ms)
	Raw Data Rate (bps)
	Effective User Data Rate (bps)
	Effective User Data Rate Gain in %

	72
	110
	654.6
	436.4
	-

	144
	200
	720
	600
	37.5

	224
	304
	736.8
	657.9
	50.77

	328
	376
	872.3
	808.5
	85.28

	424
	456
	929.8
	877.2
	101

	504
	528
	954.6
	909.1
	108.3

	1000
	950
	1053
	1027
	135


Observation:  A TBS of 1000 bits is the most power efficient TBS.
Observation: A high number of repetitions are need to support TBS= 1000.
Recommendation: The specification should support repetition numbers near 2000 to add implementation margin given the above simulation used perfect symbol timing and doesn’t consider other RF distortions.
3. Conclusion

Observation: For TBS=1000 bits, a 10% iBLER target was achieved with 950 repetitions.

Observation:  A TBS of 1000 bits is the most power efficient and resource efficient TBS.

Observation: A high number of repetitions are need to support TBS= 1000.

Recommendation: The specification should support repetition numbers near 2000 to add implementation margin given the above simulation used perfect symbol timing and doesn’t consider other RF distortions.
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5. Annex: Simulation Parameters

	Parameter
	Value

	Carrier Frequency
	2 GHz

	System Bandwidth
	10 MHz

	Number of PRBs
	2

	Antenna
	1×2, low correlation

	Channel Model
	EPA, 1 Hz Doppler

	Carrier Frequency Offset
	100 Hz

	MCS
	5

	Cross-SF channel est filter length
	5 subframes

	Frequency hop interval
	8 subframes

	Frequency hop bandwidth
	50 PRBs
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