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1 Introduction
RAN4#92 discussed the spherical coverage enhancement by introducing a new UE capability. There were feedbacks from companies about what is motivation of introducing UE capability and relationship of UE types. This paper further discusses such aspects.
2 Discussion
In [1], the below proposal was provided:
[image: image1.emf]Proposal:  Study  introducing  new  UE capability   in Rel - 16  for  spherical coverage en hance ment   that  a  UE signal s  its  impr o ved  sp herical co verage % - tile   with  its power class  capability  whi le other power class - relate d   requirements   of  maximum TRP ,   maximum EIRP ,  minimum peak EIRP ,  and spher ical EI RP   are  the  same .   -   I f  the   UE does not signal this capability,  the n it means  t he UE   follows  the default  spherical   coverage % - ti le  sp ecified in Rel - 15.   -   Which  PCs   should be introduced is FFS .   -   Value r ange   o f   improved spher ical coverage % - tile   is FFS.     -     Enhance ment   on  spherical   coverage EIRP  values   is not precluded.  


How to utilize capability:
First of all, at least the UE capability can be used for testing so that TE knows the spherical coverage capability of UE.

From the NW operation perspective, one way to utilize this capability is more effective predictive assignment of radio resources. As pointed out in the previous meeting, there may be already sufficient signalling for NW operation such as reference signals and power control related signals and so on. And these signals are updated on real time and can reflect actual UE’s situation. However, the critical difference between these signals and this new spherical capability is that NW can know its ability before FR2 spectrum is configured. For example, NW can know which UE has wider spherical coverage and it is easy for NW to connect with and maintain its connectivity. This is useful information especially for mmWave. Appling such assignment, NW could improve its efficiency and UE with high capability can obtain more opportunity of mmWave conmmunication.
Relationship of UE types :

There was a comment about relationship of UE types. In my understanding about the comment, we were assuming a certain UE type as a reference when discussing PC requirements, thus such a spherical coverage enhancement might be contradictive from UE type perspective. We partially agree with this, for example, if NW operation changes extremely based on information about UE type, that is, the PC indicating implication about UE behaviour and its movement, and rotation other than power class requirements such TRP, peak EIRP, and spherical coverage. In such case, we think the PC stay as it is. We would like to note that we don’t try to introduce this new capability to all power class. 
On the other hand, we believe RAN4 should not introduce power class every time considering UE types. Recently, a new power class requirement was proposed in RAN plenary. This new requirement is assumed to be used for FWA, which is same UE type with PC1. As shown in this example, we guess there would be a demand such as similar UE type but having different power class requirements. For example, for PC3, high spherical coverage handheld UE may be needed for high-end smartphone or some wearable devices which may rotate and move more quickly than smartphone.
NW deployment perspective:

Here was also feedback about NW cell design. In my understanding, the comment said that cell design should be decided to consider worst case, that is, PC3 UE in Rel-15. This is true, NW deployment needs to consider to cover worst case UE.


However, we also think that the situation is different from FR1 with omni-directional antenna. FR2 PC3 confirm 50% of spherical coverage but does not confirm rest of 50% coverage. Therefore, even if NW deployment consider PC3 UE, when UE moves and rotates, and UE cannot transmit sufficient EIRP on way to BS, then this UE may fail to connect. Considering such cases, spherical coverage improvement might be variable.

Furthermore, there is a possibility that an operator develop special NW deployment in certain area for a specific service, where the devices used for the service might be assumed to rotate and move quickly. For such a special deployment, high spherical coverage may be needed.   
Modified proposal:
With above consideration, and in order to move forward, we modified our proposal as below:

Proposal: Introduce new UE capability in Rel-16 for spherical coverage enhancement that a UE signals its improved spherical coverage %-tile with its power class capability while other power class-related requirements of maximum TRP, maximum EIRP, minimum peak EIRP, and spherical EIRP are the same.

· If the UE does not signal this capability, then it means the UE follows the default spherical coverage %-tile specified in Rel-15.
· Introducing new capability to PC3.
· Value range of improved spherical coverage of CDF %-tile is [40% - 20%] .
3 Conclusion

 Here we summarize our contribution:
Proposal: Introduce new UE capability in Rel-16 for spherical coverage enhancement that a UE signals its improved spherical coverage %-tile with its power class capability while other power class-related requirements of maximum TRP, maximum EIRP, minimum peak EIRP, and spherical EIRP are the same.

· If the UE does not signal this capability, then it means the UE follows the default spherical coverage %-tile specified in Rel-15.
· Introducing new capability to PC3.
· Value range of improved spherical coverage of CDF %-tile is [40% - 20%] .
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