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1.  Introduction

In the previous meetings, there has been broad discussion regarding proper antenna isolation value and pertinent tests.  In this contribution, we continued further discussion in the hope that we can have better understanding of the issue.   
2.  Discussion

2.1 Questions at issue
There has been board and sufficient discussion from both online and offline regarding antenna isolation topic for two RAN4 meetings. Parties that are interested are fully aware of the issue. However, up to know only one big topic of “antenna isolation” has been identified. In reality, there actually are multiple sub-topics under this umbrella of antenna isolation. It is confusing and difficult if all of the issues are tangled up together and one tries to find a solution to all of them at once. Therefore, we decoupled the issues into two main ones:
[1]. Antenna isolation assumption for MSD calculation and other consideration to UEs;

[2]. [1] ‘s consequent impact upon pertinent conducted tests.
It is believed antenna isolation assumption plays a substantial role in this issue. Because Antenna isolation is one of the critical specifications that determine UE system level performance, it is important to identify the proper value and define pertinent specification accordingly. Next, pertinent conducted tests need to be set up accommodating above specifications. Tests are effective methods for ensuring product implementation work as designed. Even today’s conducted test has better antenna isolation than what has been assumed in MSD calculation, it is not wise to change antenna isolation value to match what value could be in conducted test, especially when such value could rarely be identified accurately. 
2.2 Antenna isolation
In RAN4, one of the goals is to standardize reasonable requirements/specifications that shall reflect reality and are feasible to devices with diversified form factors, aims to all segments of global market.
In a real phone the antenna isolation could range from 5-30dB. At low bands the isolation is also lower, since the separation between main and diversity antennas is very small when measured in wavelengths. Usually it is in the range of 10dB, but can also be a bit better, up to 15dB. When a phone is lying on a metal plate, for example on a table or in a car, the cross-coupling can be as low as 5dB only. On the other hand if one antenna is completely surrounded by absorbing material like a hand, it can also be better than 10dB. At high bands the isolation is a bit better and may reach 15dB, but also it gets worse when the phone is lying on a metal plate. If the antennas are using different polarizations, which is difficult to implement in a normal form factor smartphone, the isolation may be larger, for example 20dB. But in that case any metallic object close to the phone, for example the keys in the pocket or a pen will degrade the isolation again since the signal will be converted from one polarization to the other by such an object. Therefore even with the effort of antenna polarization improvement, the isolation will still be low in many cases. The conclusion is that a 10 dB isolation assumption is quite reasonable between antennas in a mobile phone, although in many cases the isolation can be lower or higher.
Observation 1: The antenna isolation should be assumed to be 10dB.

2.3 Potential solutions
As analyzed in [2], it is realized that there is in some cases a discrepancy between MSD calculation and REFSENS test set up. Below are some potential solutions:
2.3.1 CAs with agreed MSDs
It is beneficial to continue using the 10dB antenna isolation for determining MSD. This results in consistency between specified REFSENS performance and radiated real life performance of a phone. It also avoid false impression of the phones in real life performance.

2.3.2 CAs with future MSDs
Regarding future MSD calculation, it is now in discussion that whether 10dB antenna isolation should be assumed continuously, or a new value needs to be identified. Fundamentally, 36.101 specifications need to reflect the minimal performance requirements for UEs. 10dB antenna isolation is the proper value for UEs on the market and in design phase. Thus, it is adequate to define UE performance based such realistic parameters in order to achieve feasible performance. Otherwise, it is misleading if REFSENS relaxation is defined with unachievable assumptions. Therefore we believe it is wise to continue to use 10dB antenna isolation for future MSDs.
3.  Conclusion

Changing the assumption of 10dB antenna isolation has significant disadvantages, mainly that the performance of a real phone including antennas will be significantly worse than the conducted MSD specification suggests. 
It is believed 10dB antenna isolation is the proper value to be assumed in MSD calculation.
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