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1    Introduction
There are challenges on the uplink coverage of high frequency, and particularly in the discontinuity of TDD mode. Concerning the imbalance of uplink and downlink budget, we need to increase the uplink coverage. In this contribution, we suggest introducing HPUE for 3.5GHz 5G NR. 
2    Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK15][bookmark: OLE_LINK16]3.5GHz band is recommended to be one of the most suitable bands for 5G NR below 6GHz, As stated in [1], we suggest existing 3.5 GHz band (e.g. B42) is suggested as a “generic” band for the first phase of the NR WI. We think it is necessary to analyze 3.5GHz UE uplink coverage for 5G NR.
Generally, the cell coverage and cell edge user throughput depend on UE uplink output power. HPUE for LTE Band 41 has been completed, and TDD band 42 is higher than band 41, so the 3.5GHz UL coverage limit for 5G NR needs to be considered.

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Figure1:  The asymmetric coverage of 3.5GHz 5G NR 
2.1 3.5GHz Uplink coverage limit
From the point of RF transmission characteristics, 5G NR and LTE uplink loss is the same, so we can estimate the 5G NR uplink budget by comparing the some factors to LTE, such as BS receive gain and path loss. According to our company's existing 1.9GHz and 2.6GHz LTE MIMO equipments, we preliminary calculated the 3.5 GHz NR and LTE uplink budget difference as below.
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Table 2-1:  The uplink budget of 3.5GHz 5G NR 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The above calculation is based on +23dBm for UE maximum output power, the results show that the uplink budget difference of 3.5GHz NR and 1.9GHz LTE MIMO is 11.7dB, and the uplink budget difference of 3.5GHz NR and 2.6GHz LTE MIMO is 7.5dB. We find that 3.5 GHz NR uplink coverage is much smaller than LTE B41 and B39.
Observation 1: 3.5 GHz NR uplink coverage is much smaller than LTE B41 and B39.
2.2 Imbalance of uplink and downlink coverage
The main difference between NR and LTE of 3.5GHz is downlink coverage in a different way, as shown in figure 2 and figure 3. When 3.5G NR is beam scanning, we need to consider the gain of beam forming. For example, 3.5GHz 5G NR has 64 RF channel, the total number of array element is 128, and the horizontal beam broadband is 15 °，so the BS beam forming gain is about 15dB.
                                           
Figure 2:      3.5GHz LTE downlink coverage                              Figure 3:    3.5GHz NR downlink coverage
3.5 GHz NR and 1.9 GHz/2.6 GHz LTE MIMO downlink budget difference results are based on +23dBm UE.
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Table 2-2:  The downlink budget of 3.5GHz 5G NR 
The downlink budget difference of 3.5GHz NR and 1.9GHz LTE MIMO is 3.7dB. According to the analysis of the uplink budget in section 2.1, the imbalance of 3.5GHz uplink and downlink budget for 5G NR at lest 8dB.
Observation 2: There is a big imbalance of 3.5 GHz 5G NR uplink and downlink coverage, and we need to increase the uplink coverage.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]As stated above, the limit of 3.5 GHz 5G NR uplink coverage lead to the imbalance coverage of uplink and downlink. In addition, 5G NR UE on 3.5GHz may use a larger transmission bandwidth, if increase bandwidth but not increase the UE transmission power, power spectral density will reduce, and the uplink coverage will be reduced. 
It is more urgent need to increase the UE output power in order to guarantee coverage for 3.5GHz 5G NR. We suggest that the UE maximum output power can be reference B41 HPUE, defined as +26dBm for 3.5GHz 5G NR UE.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 1: We suggest that the UE maximum output power can be reference B41 HPUE, defined as +26dBm for 3.5GHz 5G NR UE.
3   Conclusions
According to our analysis, we get the following observations and proposal.
Observation 1: 3.5 GHz NR uplink coverage is much smaller than LTE B41 and B39.
Observation 2: There is a big imbalance of 3.5 GHz 5G NR uplink and downlink coverage, and we need to increase the uplink coverage.
Proposal 1: We suggest that the UE maximum output power can be reference B41 HPUE, defined as +26dBm for 3.5GHz 5G NR UE.
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