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1. Introduction
In RAN4#82Bis power class definition for mmW was discussed. WF [3] was agreed where it was agreed that 
· UE must be able to produce certain EIRP

· Power class definition includes upper limit for TRP which need to be met regardless of beamforming settings
This implies that an EIRP requirement should be placed for UE. Also TRP requirement is needed. In this paper we discuss EIRP requirement for UE and how to define power class with EIRP. 
2. Discussion

Power class requirement has been discussed in many meetings. We have been proposing to use so called CDF method where max EIRP for all directions from UE is tested [1,2]. Then certain percentage of the directions should meet or exceed some value. In conjunction with EIRP requirement, we are have been proposing maximum limit for TRP for emission reasons. This may not belong to the power class definition but is more like a co-channel interference limitation requirement. Such requirement does not exist for LTE.
In [4] we discussed about the UE spherical coverage with CDF of EIRP values around the UE. This method describes what is UEs capability in terms of beamforming. Our intention was to define e.g. 90 %-tile EIRP requirement and this would then include aspects like beam pointing errors and beam resolution. To align the discussion, we should discuss the assumptions for boresight EIRP, i.e. peak of max EIRP. Once we alignment on boresight EIRP value, we can discuss what is the decay of antenna gain to other directions.

In table 1 we show our budget for boresight EIRP. With phone case losses of 2 dB and with 2 polarizations boresight EIRP is 31.2 dBm. Beam pointing loss is set to zero here since the assumptions is that test setup finds the maximum value. If a fixed testpoints are agreed, then an error due to imperfect beam pointing needs to be added which will depend on number of testpoints. 
Table 1 Boresight EIRP budget

	Single element TRP
	14.0

	Antenna Array number
	4

	Single element gain
	5

	Beam pointing loss
	0

	Plastic losses
	2

	Dual pol gain
	2.2

	 
	 

	QPSK-cell edge EIRP Boresight
	31.2


The achievable EIRP over other directions than boresight is shown in Figure 1 as CDF.   Figure also plots achievable %-tiles. 
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Figure 1 CDF of peak EIRP performance of UE over all angles. 
With this information Ran4 can specify output power requirements. Before agreeing values, Ran4 should agree the definition. Therefore we propose to specify two requirements for EIRP.

Proposal 1: RAN4 will specify boresight EIRP as maximum EIRP over any direction relative to UE. 
Proposal 2: RAN4 will specify EIRP to other directions as minimum values for %-tiles over all directions relative to UE 
In addition to EIRP, WF agreement includes maximum TRP. This should not be part of output power definition but in channel interference requirement. UE should not be allowed to generate excessive interference to its surrounding environment. We explained the assumptions made in co-existence study in [1] and [2] and therefore propose that there will be maximum limit on TRP that is never exceeded.

Proposal 3: RAN4 will specify maximum TRP limit for mmW UE which is not exceeded in any operating conditions   

3. Conclusion
We presented our understanding on feasible UE spherical coverage CDF which includes analysis of some production and frequency variation. 

We also discussed the requirement setting with CDF.  
We came up with two proposals for output power requirement for UE:

Proposal 1: RAN4 will specify boresight EIRP as maximum EIRP over any direction relative to UE. 
Proposal 2: RAN4 will specify EIRP to other directions as minimum values for %-tiles over all directions relative to UE 

We also discussed setting maximum in channel interference limit for the UE defined as TRP. We proposed that

Proposal 3: RAN4 will specify maximum TRP limit for mmW UE which is not exceeded in any operating conditions   
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