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Introduction

In the last meeting RAN4#80bis held in Ljubljana, the Way Forward on UE RF requirements for mmWave NR [1] was agreed. It was identified that for both the Tx power requirements and Rx sensitivity requirements, how the requirement will be defined in terms of spatial coverage should be studied. 

--------------------------------------- Start reference -------------------------------------- 

· Tx Power - EIRP
· Actual EIRP value should be studied

· How the requirement will be defined in terms of spatial coverage should be studied
· Whether a maximum allowed TRP requirement or other alternative requirements are needed or not should be studied
· Sensitivity Requirement
· Whether the EIS equation in R4-168318 can be taken as baseline should be studied　
· How to determine the values of different parameters should be further studied
· How spatial coverage will be defined should be studied
----------------------------------- End reference--------------------------------------
This contribution presents our opinions on spatial coverage of the requirement and as well as the related proposal. 
Discussion
Regarding the spatial coverage definition of the requirement, the main issue at the last meeting was about whether the entire sphere covering should be mandatory. Some companies proposed that EIRP/EIS shall be guaranteed in any orientations to facilitate the network design, while there was opposing view having concern that it would be very difficult to test devices like smart phone with some number of degree for the entire sphere and also it may not be practical to have keep certain high EIRP through the whole sphere.

During the last meeting, it seems that all discussions were based on the assumption that UE means smart phone.  We totally agree that smart phone will continue to be one of the most important UE types in the 5G era, but 5G UE should definitely mean more than smart phone. It is quite possible that the Virtual Reality Glasses would become important UE, as well as other wearable devices like smart watch etc. For these kinds of wearable UEs, certain directions for radio waves transmitting/receiving (a fixed portion of the sphere) will be blocked by human body when communicating and hence it is not reasonable to have the EIRP/EIS requirement for the portion of the sphere expected to be blocked. Another promising type of 5G UE is car. The antenna panel for 5G transmitting/receiving is expected to be mounted on the body of the car and an example is given in Fig. 1. It is unlikely that the antenna can transmitting or receiving radio waves from certain directions blocked by the car body. It may be possible to cover the whole sphere by putting several antenna panels and at different places of the car body but we see little merit to do this, especially about covering the directions toward the road.  A car is generally running or parked on the road and the 5G base station is expected to be above it. It is not reasonable to require the antenna to cover directions that is not expected to have radio waves transmitted/received.
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Fig. 1 An example of 5G antenna mounted on the car body

Based on the above consideration, we would like to propose that 
Proposal 1 The entire sphere covering of EIRP/EIS is not mandatory for mmWave NR UEs
If the entire sphere covering is not required, regarding how to specify the requirement, the idea of Rel-13 AAS requirement on EIRP can be a good starting point.  In Rel-13 AAS [2], vendors are required to declare EIRP accuracy direction set in directions diagram in which the EIRP accuracy requirement is expected to be met, as shown in Fig. 2, and the conformance test is required on beam peak direction associated with the reference beam direction pair and the beam peak directions associated with the beam direction pairs corresponding to the maximum steering directions. 
Following the Rel-13 AAS idea, for the EIRP/EIS requirement of the mmWave NR UEs, one possible solution would be that vendors declare the portion of the sphere that the EIRP/EIS requirement is supposed to be met and the requirement only applies on the declared directions. 

Observation 1 The idea of Rel-13 AAS requirement on EIRP can be used as a good starting point to study the EIRP/EIS requirement of the mmWave NR UEs

.
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Example. EIRP accuracy compliance directions set  

B eam  peak  directions  corresponding to  maximum steering   directions    

Reference beam peak  direction  


Fig. 2 Diagram showing an example of requirement declaration in Rel-13 AAS 
Conclusion

This contribution discussed whether the whole spatial coverage of EIRP/EIS requirement should be specified for mmWave NR UEs. Taking into account that there would be wide variety of UE types in 5G era, we have the following proposal and observation
Proposal 1 The entire sphere covering of EIRP/EIS is not mandatory for mmWave NR UEs

Observation 1 The idea of Rel-13 AAS requirement on EIRP can be used as a good starting point to study the EIRP/EIS requirement of the mmWave NR UEs
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Example. EIRP accuracy compliance directions set







Beam peak directions corresponding to maximum steering directions 







Reference beam peak direction












