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1 Introduction

 This contribution provides a text proposal of TR 36.750 on voice and video enhancement for LTE. 
-------------------------------------------Start text proposal----------------------------------------------------------
7
VoLTE/video enhancements to improve quality
7.1
Potential solutions to improve coverage

…

7.1.x Sub-PRB Transmission of 3-tones

A sub-PRB transmission of 3-tones was studied for the VoLTE use case. The following link layer simulation (LLS) was conducted comparing coverage for a transmission with 4 PRBS versus 3 Tones (1/4 PRB). To keep things equal, 32 subframes of transmission were used for both the 4 PRB and 3-tone case:

Table 7.1.X-1 Simulation assumptions
	Parameter
	Value

	Frequency band
	1 GHz

	Propagation channel model
	EPA 1 Hz

	Antenna configuration
	BS: 2T2R
MS: 1T1R

	Frequency error
	+-25 Hz 

	Channel Estimation
	Realistic cross SF channel estimation

	System BW
	20 MHz

	PUSCH  Performance Limit
	10% BLER


 Figure 7.1.X-1 Simulation Results
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The following observations were made based on LLS shown above:

Observation: For 32 SF of transmissions and same PA power, a sub-PRB transmission of 3 tones provides the same coverage at the same TBS or speed as 4 PRB tones.

Observation: A sub-PRB transmission of 3 tones provides the required speed to support most VoLTE data rates with RoHC compressed headers
Looking at RAN4 MPR (maximum power reduction) specification for sub-PRB transmissions from TS 36.101 section 6.2.3F, the following observation was made:
Observation: A PA can transmit at least 2dB more power when 3 or fewer tones are transmitted vs 1 or more PRBS.

Based on the above observations, the following conclusion was made:

Conclusion – With the 2dB increase in PA power possible for a sub-PRB transmission of 3 tones, a sub-PRB transmission of 3 tones can increase UL coverage by 2dB. 
Based on the above observations the following recommendation is made:

Recommendation – A sub-PRB transmission of 3 tones should be specified in the FeMTC WI for CAT-M1 UEs as this improves UL coverage for the VoLTE use case
-------------------------------------------End text proposal----------------------------------------------------------
