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1.
Introduction
The NR bands and LTE-NR band combinations were agreed during RAN Plenary #75 [1] where the most interested frequency bands in sub-6GHz range for initial NR deployment are 3.3 - 4.2 GHz and 4.4 - 4.99 GHz. Comparing to lower frequency bands as deployed in 2G, 3G or LTE, the cell coverage in these high frequency bands is expected to be much smaller which is known to be predominantly limited by UL coverage. In this contribution, certain UL coverage enhancement technologies are considered for initial NR deployment for sub-6GHz 2.6 – 4.99 GHz ranges.
2.
Discussion
HPUE has been successfully adopted in LTE Band 41 which can be considered for sub-6GHz NR coverage enhancement as well. While most of the RF specifications can be reused from LTE, there are some deltas need to be evaluated for NR, for example, the difference in modulation waveform, and the impact of much wider carrier bandwidth, etc. Those different characteristics will need further study on not only the radio transmitter but also PA front-end components readiness.
UL MIMO is also a potential option for UL coverage enhancement where additional digital beam array gain can be attained from UL precoding in frequency domain. For example, 2.4dB and 5dB array gain can be achieved by implementing the pilot-based frequency-domain digital beamforming with 2x2 MIMO, and 4x4 MIMO, respectively. 
	
	Antenna number
	Single path Tx power (dBm)
	Total Tx power (dBm)
	Array gain (dB)
	Equivalent EIRP

	Case0
	1
	23dBm
	23dBm
	0dB
	23-∆

	Case1
	1
	26dBm
	26dBm
	0dB
	26-∆

	Case2
	2
	20dBm
	23dBm
	2.4dB
	26-∆

	Case3
	2
	23dBm
	26dBm
	2.4dB
	28.4-∆


Table.1 Example of multiple combinations on Tx power and UL MIMO cases.
Table.1 presents a few options for UL coverage enhancement based on the aspects as described above. Each case is coped with different implementation efforts, for example, the feasibility of PA to deliver high output power with wide operating bandwidth in case1, and also the complexity and additional cost of duplicating Tx path for UL-MIMO in case2 and case3. Companies are encouraged to evaluate the impact on transmitter and PA, front-end components feasibility, and the trade-off among UL coverage enhancement, implementation complexity, and power consumption for different options.
3.
Conclusion
In this contribution, two potential UL cell coverage enhancement methods are discussed from UE perspective. Considering the limited cell coverage for frequency bands equal or higher than 2.6 GHz, the HPUE or UL MIMO or certain combination techniques may be considered in the initial scope of NR WID for UE RF specifications.
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