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1 Introduction
In RAN4 #98bis-e meeting, it is agreed to define 66-71GHz and 57-71GHz Bands. Based on System parameter conclusion, UE RF requirements has been discussed initially on output power, receiver and power control, etc. 
Meanwhile, RAN1 sent LS[1] to RAN4 asking for output power.

This paper provides some analysis on UE RF requirement for 52.6-71GHz frequency. 
2 Discussion
Before defining UE Tx RF requirement, we could have some discussion on the UE form factor and related mobility requirement as we did for FR2. In the WID[2], the usage scenario is justified: “Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.” 
Observation 1: SL scenario and corresponding UE type does not included in this WI scope. 
For UE type, one methodology is to follow FR2 power class definition, handheld UE and FWA UE could be defined for 52.6-71GHz in the first place.
Meanwhile, wearable UEs can be also considered for 60GHz Bands. Considering different form factor, new/lower power class for >52.6GHz frequency can be initiated by RAN4 discussion.
Proposal 1: For 60GHz UE type, one methodology is to follow TS 38.101-2 definition, handheld UE and FWA UE are considered for 52.6-71GHz in the first place.

Proposal 2: New power class can be considered for UE types with form factor limitation.
2.1 Power class
We take handheld UE as example for discussion.

For 60GHz, the antenna array size is smaller than 28/39GHz considering the wave length, 1/2 array size can be expected. FR2 PC3 adopts 4 antenna elements for each polarization on both 28GHz and 39GHz, if we take the same array size, 8 antenna elements for each polarization can be assumed for 60GHz handheld UE.

For PA trend, [3] provides the summary of academic progress on different frequencies:
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From some initial analysis on PA design, 6-10dB degradation can be seen compared with 28GHz Band.
When we calculate output power for 28GHz, 11-14dBm per PA is assumed. If 8dB degradation is adopted, we can see 3-6dBm per PA output power can be reached, with 8 antenna elements assumption, the output power(min peak EIRP) can be considered in 15dBm~18dBm range.
Observation 2: For handheld UE, 15-18dBm peak EIRP can be considered with 8 antenna elements assumption.

Meanwhile, RAN1 sent LS to RAN4 asking whether UE power class can be higher than 21dBm conducted power and 25dBm max UE EIRP, in which the output power package(conducted power+ max EIRP) are based on the regulation requirements. With 23dBm/MHz PSD limit, for PUCCH transmission with 1RB and higher SCS, the total transmission power on 1RB could be 10dB higher than output power on 1MHz. 
From RF front end design perspective, even for 60GHz band, UE could transmit with EIRP that higher than 25dBm, and TRP higher than 21dBm. It depends on how many UE antenna elements adopted and PA output power. If we take FWA UE type as example, 32 antenna elements can be assumed. With each PA transmit 1~4dBm, the TRP power is 11dBm~22dBm (+-IM margin is considered), and peak EIRP can be 30dBm~40dBm. If larger antenna elements is considered, the value would be higher.
Observation 3: the value larger than 21dBm TRP and 25dBm EIRP can be reached considering different UE type operating on 52.6-71GHz, it depends on the antenna array size and PA output power.

For exact values on TRP/EIRP power class definition which is larger than values in the LS, we think RAN4 may need more time to align the values considering different implementations. We propose to send reply LS to RAN1 to inform that RAN4 think the value larger than 21dBm TRP and 25dBm EIRP can be reached considering different UE type operating on 52.6-71GHz.

Proposal 3: Send reply LS to RAN1 to inform that RAN4 think the value larger than 21dBm TRP and 25dBm EIRP can be reached considering different UE type operating on 52.6-71GHz. 
Proposal 4: Additionally, The LS could further inform that at least 30dBm peak EIRP can be reached with 32 antenna elements per polarization assumption. The EIRP can be higher if more antenna elements number is assumed.
2.2 EVM requirement
The impairments for UE EVM requirements includes: PA, transceiver, phase noise and IQ imbalance, which is RAN4 common understanding when evaluate MPR. For 60GHz Band, phase noise would be dominate factor on EVM.
In Rel-15/16, FR2 EVM definition is also provided RMC without PTRS configuration. We raised this problem in Rel-15 and Rel-16, but it is rejected because companies do not see the gain by using UL PTRS configuration. 

For 60GHz Band, RAN4 has discussed PN model in SI stage. We can see the output in TR 38.808 show phase noise in 60GHz should be eliminated partly by PTRS configuration, otherwise it will impact much on high order modulation. The simulation results are provided in RAN1 and RAN4 both, we don’t resubmit here.

Observation 4: For 60GHz Band, UL PTRS configuration is necessary for compensating on phase noise.
EVM is the RF requirement which is measured after demodulating procedure, phase noise compensating by PTRS is similar as DMRS configuration to complete equalizing procedure. Considering PTRS for 60GHz PN compensating is necessary, we propose to define EVM requirement with UL PTRS configuration for 60GHz Band.
Proposal 5: The uplink PTRS configuration for 60GHz EVM requirement RMC shall be included in RAN4 spec.
3 Conclusion

In this contribution we discussed on the open issues on FR2 bandwidth class, according to the analysis, we have the following proposals: 
Observation 1: SL scenario and corresponding UE type does not included in this WI scope. 

Proposal 1: For 60GHz UE type, one methodology is to follow TS 38.101-2 definition, handheld UE and FWA UE are considered for 52.6-71GHz in the first place.

Proposal 2: New power class can be considered for UE types with form factor limitation.

Observation 2: For handheld UE, 15-18dBm peak EIRP can be considered with 8 antenna elements assumption.

Observation 3: the value larger than 21dBm TRP and 25dBm EIRP can be reached considering different UE type operating on 52.6-71GHz, it depends on the antenna array size and PA output power.

Proposal 3: Send reply LS to RAN1 to inform that RAN4 think the value larger than 21dBm TRP and 25dBm EIRP can be reached considering different UE type operating on 52.6-71GHz. 

Proposal 4: Additionally, The LS could further inform that at least 30dBm peak EIRP can be reached with 32 antenna elements per polarization assumption. The EIRP can be higher if more antenna elements number is assumed.

Observation 4: For 60GHz Band, UL PTRS configuration is necessary for compensating on phase noise.
Proposal 5: The uplink PTRS configuration for 60GHz EVM requirement RMC shall be included in RAN4 spec.
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