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1. Introduction

A WF on UE RF requirements for mmWave was approved in the RAN4#80bis meeting [1]. This contribution proposes EIS definition focusing on casing loss.
2. Discussion
The agreed WF [1] for Rx requirements is the following.

· 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

The proposed EIS definition in R4-168318 [2] is the below equation.

· PEIS (dBm)=Nt + 10log10(BW) + NF + SNR + Other losses+ margin - array gain + beam pointing loss – diversity gain  (Eq. 1)
where, “other losses” is mentioned as follows.

· “Other losses = losses due to phone casing, etc.”
Casing loss is mentioned in the equation. It is focused on material of UE casing in below discussion.
Material of Casing
Considering casing loss, we need to treat carefully what material is used. The various materials are used in present UEs; plastic or metal or carbon or etc.. And effect of antenna performance is different by each material. However, it is not known which materials are used in casing of a device for operators in actual situation. It is based on declaration of UE venders.


Observation 1 : Casing materials in a device are based on declaration of UE venders. Operators cannot see which materials are used in casing of a device.
If EIS requirement for mmWave is defined each material type, RAN4 requirement become complicated and operator cannot see whether appropriate requirement is applied to a device or not. In the other aspect, it is better to concentrate one candidate model for making progress rapidly in RAN4 NR discussion,

Observation 2 : Defining several requirements for each material may cause complex requirement and slow progress of RAN4 NR discussion.

Based on the above situation, below is proposed.


Proposal 1 : One EIS requirement for UE per frequency range should be defined for mmWave regardless of actual UE material.

Proposal 2 : For discussion of RAN4 EIS definition, one candidate material of casing should be selected.
Metal casing
Especially, metal casing is known to affect antenna performance largely among the various materials. Figure 1 shows the candidate configurations of metal casing. There are two patterns, to adopt metal in frame (1) – (3) in Figure 1, and to rear cover (4). Of course, other configurations can be considered in both configurations.
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    (a) Top and (or) Bottom frame   (b) side frame       (c) Whole of frame       (d) Rear cover     
Figure 1 Candidate configuration of metal casing.

As shown in Figure 1, there are various configuration, and effect of metal for antenna performance is different each casing configuration. It also depends on antenna type or allocation of antenna. Actually, we have seen the different antenna performance in TRP/ TRS by devices even if similar metal casing are adopted. Considering the fact, it seems to be difficult to specify the effect of metal casing. Such kind of antenna allocation and antenna type depend on implementation, so these aspects should not be included in RAN4 requirement.

Observation 2 : It is difficult to specify the effect of metal casing loss because effect of metal for antenna performance is different by each casing configuration, antenna type, and allocation of antennas.

Considering the cost and effect of antenna performance, metal does not seem to be a mainstream material but outlier. In our understanding, motivation of adopting metal casing is to differentiate the surface appearance and texture. If it is taken into account, operators have to design their network for worst case of outlier. It means the device which uses plastic casing has margins even though it is mainstream material. It is not good approach considering the total system of NR. 

Observation 3 : Motivation of adopting metal casing is to differentiate the surface appearance and texture, metal is not mainstream material.
As mentioned Obs. 2, we don’t know how to specify the effect of metal casing. So, below is next proposal.

Proposal 3: The plastic material which widely used in casing of existing devices is selected as a reference material of UE with regard to EIS discussion in RAN4.
Device type
This is another aspect but, it should also be specified which UE type is defined as a reference of EIS. Because of device size, it may affect EIS definition. Actually, existing UE OTA discussion (TRP/TRS or MIMO OTA), these are discussed by each UE type. In this moment, it is agreed that Free space is used as a baseline of measurement condition [1]. Considering the propagation number of device, first priority seems to be a smartphone type. Generally, antenna space of smartphone is less enough than that of tablet or Laptop note PC. It seems to be able to cover other type of devices if smartphone is considered.

Observation 4 : Considering the present propagation number of device, first priority seems to be a smartphone type.

Observation 5 : Considering the device size, the smartphone seems to be a tightest situation for antenna design  than other devices ( like as tablet or Laptop note PC). 
Based on above observations, below is proposed.
Proposal 4: Device type of smartphone should be considered for the EIS definition as a baseline. Other device type (e.g. tablet, Laptop note PC) is FFS.
3. Conclusion
Based on the above, we propose the followings for UE EIS requirements in mmWave.

Proposal 1 : One EIS requirement for UE per frequency range should be defined for mmWave regardless of actual UE material.

Proposal 2 : For discussion of RAN4 EIS definition, one candidate material of casing should be selected.

Proposal 3: The plastic material which widely used in casing of existing devices is selected as a reference material of UE with regard to EIS discussion in RAN4.

Proposal 4: Device type of smartphone should be considered for the EIS definition as a baseline. Other type of devices (e.g. tablet, Laptop note PC) is FSS.
References

[1] R4-168786, “Way Forward on UE RF Requirements for mmWave”, Qualcomm Incorporated, RAN4#80bis
[2] R4-168318, “On UE EIS Determination”, Qualcomm Incorporated, RAN4#80bis
[image: image1]