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1. Introduction
The metric used to evaluate spherical coverage was agreed to in the previous meeting, RAN4#86Bis [1].
In this paper, we first propose that pending actual definition of beam correspondence, EIS and EIRP spherical coverages for a UE shall be treated as independent requirements. Next, we propose the 50%ile value for both types of coverage from a UE feasibility perspective.
2. Discussion

The chairman’s report from the previous meeting (RAN4#86bis) recorded the following agreements:

[image: image1]
The key metric for assessing a UE’s spherical coverage is the droop from peak of the 50%ile point of the EIRP CDF. There is currently no test that relies on a UE’s EIS spherical coverage characteristics. Does this lack of EIS CDF requirement present a ‘hole’ in the overall UE RF requirement?
Beam Correspondence
A parallel topic in RAN4 addresses beam correspondence between receive and transmit beams, and how to refine the definition from a testability perspective. Beam correspondence, in its most basic form, is a feature where each Rx beam has an identical Tx beam analog. True correspondence per this meaning enforces similar spherical coverage in both Rx and Tx, and dismantles the need for separate EIS and EIRP coverage requirements.
As of this writing however, it is unclear whether beam correspondence will be written in a way to enforce the basic meaning of the term, or if it will be modified to accommodate testability perspective. The latter avenue leaves the possibility of EIS coverage not being governed by any explicit specification. EIRP coverage, on the other hand, will be explicitly referenced, see WF contents above.

Proposal 1: FR2 Type 1 UEs shall have independent EIS and EIRP spherical coverage requirements. 
It is conceivable (and our preference) that other specifications and requirements are constructed so it is not necessary to test for EIS ad EIRP spherical coverages independently.

Spherical Coverage

For this section, ‘spherical coverage’ represents both, EIRP and EIS coverages. It is useful to define ‘droop’ for discussing spherical coverage metrics. Droop is the performance loss from best direction in a spherical coverage CDF, at a given %ile point. The droop is primarily linked to array gain reduction as the beam sweeps away from boresight. From a UE feasibility perspective, [2] showed it is possible to have modest droop at 50%ile, about 5dB for 2 modules. A more realistic UE is expected to have slightly worse performance. We believe a 2dB allowance from the figures derived for an idealized UE represent an achievable goal.

 Proposal 2: For a UE with 2 modules, spherical coverage CDF droop at the 50%ile point, relative to peak value, shall be less than 2dB.
In a companion paper [3], we looked at the impact of CDF on cell coverage. Network studies show that spherical coverage strongly drives BS density. For example, in that study, the compared UE CDFs had 50%ile droops of 5dB and 11dB respectively. The UEs with better coverage could support a cell radius about 1.5 times greter than the UE with the poor coverage. A convenient choice for UE design for spherical coverage may turn out to be an expensive one for a carrier. It is hence our belief that it would be beneficial for the system as a whole if we revisit specification of coverage at an additional CDF point lower than 50%ile
Proposal 3: Spherical coverage specification additionally at [20]%ile CDF is FFS 

3. Conclusion
Proposal 1: FR2 Type 1 UEs shall have independent EIS and EIRP spherical coverage requirements.
Proposal 2: For a UE with 2 modules, spherical coverage CDF droop at the 50%ile point, relative to peak value, shall be less than 8dB.

Proposal 3: Spherical coverage specification additionally at [20]%ile CDF is FFS
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TA offset  


For Rel-15 


For 28GHz


Min peak EIRP is 22.4 dBm


50%-tile requirement for EIRP CDF is FFS


For 39GHz 


Min peak EIRP is 20.6 dBm


50%-tile requirement for EIRP CDF is FFS


Note: for 50%-tile, the values are FFS.
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