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1.  Introduction 
The coupling between main Tx and diversity Rx branch was discussed in the previous meeting in the context of CA MSD evaluation [1] and a question was raised whether 10dB assumption is appropriate.  In the last plenary, WF on reconsidering the value was endorsed [2]. This paper is to present some observations on the issue. 
2.  Issues related to MSD measurement/definition
As we all recognize, current REFSENS related measurements are done in conductive manner: antenna ports of interest do not have physical antennas and cables to measurement devices are connected to the ports instead. However desensitization at the diversity Rx branch is caused by unwanted Tx radiation in the main path, most likely through Tx -diversity Rx antenna coupling. Thus, before discussing whether current assumption of 10dB is suited for such a measurement, we should firstly discuss whether or how it is meaningful to measure antenna related phenomena without antennas.
If there is a case that the antenna port coupling in real measurement is fairly lower than 10dB (it is quite likely the author guesses), one problem is that measured REFSENS could deviate from defined REFSENS+MSD, rather approaching single antenna REFSENS. This is because the diversity path remains far less affected (than 10dB assumption) and MRC result tends to follow the path with better SINR. This could make the current definition of MSD or test itself meaningless from measurement standpoint. 
On the other hand, replacing antenna coupling values with antenna “port” coupling may not be a valid way because the test does not correspond to/check any real-life performance. So far it seems that discussion has been on which is the right value but,
[Observation-1] The problem is in the fact that current measurement does not correspond to MSD definition.
3.  MSD for measurement
Firstly, it should be pointed out that we need to check “over-the-air” performance (TRP/TRS) to take into account antenna coupling effect properly. 
[Observation-2] To capture MSD including diversity Rx coupling properly, over-the-air test is desirable.
But unfortunately we are not yet ready for that so we need to seek for a rational conductive substitute before the introduction of over-the-air measurement. A possible way under conductive assumption is to inject Tx antenna port signal into diversity Rx port with some attenuation that reflects actual antenna coupling. In this scheme, amount of harmful emission in Tx will be captured correctly but 10dB assumption is again subject for revisiting. If the value does not reflect actual performance of antenna coupling, this could be merely an artificial hurdle for a test and does not link to real-life performance anyway.
[Observation-3] To reflect real-life performance of UE, alternative measurement scheme should be sought for and antenna coupling assumption should be revisited for the scheme.
A problem for reflecting actual coupling is that the coupling will depend on frequency both in antenna gain and antenna separation (pathloss) while the current assumption has been applied in frequency agnostic manner. In terms of separation, 5cm separation means free space pathloss from 3.3dB in 700MHz to 17.5dB in 3600MHz. As being discussed in TRP/TRS study, antenna implementation might also depend on which band is considered as core or roaming band. 
One idea is to reuse the values/categories to be defined for TRP/TRS as a reference of antenna performance. This could give us a paved way when MSD measurement is shifted toward over-the-air. TRP/TRS requirements are likely to be defined by form factor of DUT (conventional mobile phone, smartphone, tablet or laptop), so rational pathloss could be defined based on the categories in TRP/TRS. The antenna gains in Tx/Rx can also be determined by the TRP/TRS figures as degree of discrepancies from conductive requirements of maximum Tx power or REFSENS.
If a new test scheme can reflect real-life phenomenon both in Tx emission and antenna performance, it is apparent that revised MSD values can also be used as a guideline for actual operation. 

[Observation-4] Considering/defining antenna performance including coupling value, commonality with over-the-air measurement studies such as TRP/TRS would be beneficial.
To migrate from the current scheme to new ones, we should take care of various impacts, change of specs including from which release, change of test environment, etc. In addition, it is better to consider the schedule for TRP/TRS to be standardized and actually tested.
4.  Conclusion 
 This paper considers the issues on coupling between main Tx and diversity Rx branch relevant to REFSENS and MSD. The main conclusions are, in short,
1)  “Conductive” measurement does not correspond to current MSD definition well,
2) Relation to TRP/TRS should be sought for.
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For example, assuming the worst case as 5cm separation between main and diversity antenna ports (two antennas are located on the top side of a smartphone), pathloss between the ports are calculated as in table 1 with 2nd power formula. (10cm separation will give additional 6dB pathloss.)
Table 1: Pathloss for 5cm separation

	Freq[MHz]
	700
	900
	1500
	1700
	2000
	2500
	3600

	Ploss[dB]
	3.3
	5.5
	9.9
	11.0
	12.4
	14.4
	17.5
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