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Introduction
[bookmark: OLE_LINK2]In the previous RAN4 meetings, there were some initial discussions on UE power class for 60GHz which is very critical for this WID, however there were no much progress achieved due to lots of uncertainties like band definition, antenna array size or PA output power. Meanwhile in the last RAN1 meeting, one LS on maximum UE conducted power and maximum UE EIRP power was sent to RAN4 for further progress on PUCCH format 0/1/4 enhancement. Therefore in this contribution, we want to share some initial understandings on this power class related issues.
RAN1 has discussed the following objective from the WID for extending NR operation to 71 GHz:
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation.
In order to determine the maximum number of RBs that can be configured, RAN1 has developed link budgets that account for regulatory limits on conducted power, power spectral density, and EIRP for various regulatory regions in the world. In addition to the regulatory limits, RAN1 has considered UE hardware limits on maximum conducted power and EIRP. So far, RAN1 has assumed the following UE hardware limits:
· Maximum UE Conducted Power = 21 dBm
· Maximum UE EIRP = 25 dBm
RAN1 is currently discussing whether or not values larger than these can be assumed considering different UE device types that are likely to operate in the 52.6 – 71 GHz band.
Question to RAN4: For operation in the 52.6 – 71 GHz band, RAN1 respectfully asks RAN4 whether or not RAN4 will specify UE power class(es) with larger values for maximum UE conducted power and maximum UE EIRP than the ones listed above? If so, what are the pair(s) of maximum values for conducted power and EIRP that are feasible?
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK10][bookmark: OLE_LINK20]Discussion 
Since power class is band dependent requirements and it are comprised of minimum peak EIRP, spherical coverage, maximum TRP and maximum EIRP. Therefore clear band definition is required for the following power class discussion. 
In the last RAN4 meeting, it was agreed to define 66-71GHz as licensed band and 57-71GHz as unlicensed band.
For the unlicensed band definition, per WF [10], the latest ETSI EN 303 753 [8] could be taken as starting point, then the following regulatory requirements maximum EIRP/TRP and PSD could be used for UE power class definition in unlicensed band. 
For the licensed band definition, it might be okay to start with maximum TRP/EIRP limitation for existing FR2.
Table 3: RF output power limit [8]
	Maximum power level EIRP
	Maximum power at antenna port or ports

	40 dBm
	27 dBm



Table 2: Power Spectral Density Limit (PSDL) [8]
	Maximum power spectral density (EIRP)

	23 dBm/MHz 


Proposal 1:to adopt the maximum EIRP/TRP and PSD in ETSI EN 303 753 for UE power class definition in unlicensed operation;
Proposal 2: to start with maximum TRP/EIRP in the existing TS 38.101-2 PC3 for UE power class definition in licensed operation;
What is important more should be minimum peak EIRP and spherical coverage, this is tightly related with antenna array size, achieved PA output power, etc. In addition, these two values are also tight related with practical use case for 60GHz.
If the target use case for 60GHz is for handled UE, or laptop, then the framework for FR2 PC3 definition could be still reused. Even though with increasing operating frequency range for 60GHz, the PA saturated output power would be decreased, however larger antenna array size might be used due to smaller antenna size of 60GHz. 
This is the same story for other use case, like FWA, or high power non-handheld UE or Vehicular UE. Considering the workload of this WID, some selections on 60GHz use case or at least some prioritization on 60GHz use case are needed
Proposal 3: RAN4/RAN should decide the typical use case for 60GHz or at least some prioritization on 60GHz use case.
To the specific EIRP and spherical coverage requirements, there should be more discussions on antenna array size and PA saturated output power and etc. 
Proposal 4: for minimum EIRP and spherical coverage, this might needs more discussions on antenna array size and PA saturated output power and etc. 

Regarding RAN1 LS on maximum UE conducted power and maximum UE EIRP for operation in the 52.6 -71 GHz band, if only handheld UE is assumed for 60GHz, then maxim TRP as 21dBm and maximum EIRP 25dBm as highest power class might be okay considering the typical configurations for the existing FR2 bands, however if other use case are also included, then it’s expected that higher values than RAN1 assumption is feasible if there are clear market demand. For the exact values for other use case needs more discussions. 
Observation 1: expect for handheld UE e.g. PC3, it’s expected that higher values than RAN1 assumption is feasible. 
Conclusions
In this contribution, we want to further elaborate on 60GHz UE power class and reply to RAN1 LS on maximum EIRP/ conducted output power and proposals and observations are made as following: 
Proposal 1:to adopt the maximum EIRP/TRP and PSD in ETSI EN 303 753 for UE power class definition in unlicensed operation;
Proposal 2: to start with maximum TRP/EIRP in the existing TS 38.101-2 PC3 for UE power class definition in licensed operation;
Proposal 3: RAN4/RAN should decide the typical use case for 60GHz or at least some prioritization on 60GHz use case.
Proposal 4: for minimum EIRP and spherical coverage, this might needs more discussions on antenna array size and PA saturated output power and etc. 
Observation 1: expect for handheld UE e.g. PC3, it’s expected that higher values than RAN1 assumption is feasible. 
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