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1.
Introduction

At the #84bis meeting in Dubrovnik, we presented our current issues to decide a beam configuration for TRP measurement [1] and got an agreement to initiate an e-mail discussion. The discussion was held until November 11th and we received views on this topic from 2 companies. Based on the provided views, we discuss whether a beam configuration for some test cases can be figured out.


2. Background
At #84bis meeting, we discussed on this topic with our contribution [1] and agreed to exclude option 2 from candidates for the beam configurations. Also we added option 5 as follows.
Option 1 : Arbitral direction or Pre-defined direction
Option 2 : Beam direction where TRP becomes maximum (<- Agreed to exclude from the candidates.)
Option 3 : Measure the TRP for each available beam configurations assuming UEs have discrete beam configurations

Option 4 : Beam direction where EIRP becomes maximum
Option 5 : Measure the TRP par each antenna array with one beam direction par array. (Could be included in opt 1 as Ericsson commented.)
Also questions during the e-mail discussion for in-band / out-of-band tests are as follows.
For In-band tests

Question 1 : Does TRP change depending on the beam direction and how much level ?
Question 2 : Does the assumption “maximum EIRP direction gives the almost maximum TRP” can be considered true ?
Question 3 : How many number of beam directions can be assumed in the practical UE implementation?

For Out-of-band tests

Question 4 : Is the spurious emission affected by the beam direction and how much level ?
Question 5 : How many of the frequency points for full TRP measurement can be reduced for spurious emission test by the idea for example in [2] and [3]?

3. Result of the e-mail discussion 
 Views provided from 2 companies are shown in the following subsections. We also added observations which are led by those views.
3.1 Question 1 : Does TRP change depending on the beam direction and how much level ?

[Samsung] At least for main beam, the EIRP will have around 4 - 6dB difference from peak beam direction to worst beam direction. Similar difference could be observed for TRP.

[MediaTek] TRP variation over beam direction was observed in our simulations. The maximum level difference is about 1.2 dB without taking into account the angle dependent phone case loss.
Observation 1:  Arbitral direction cannot be chosen in Option 1. But pre-defined direction can still be a candidate.

3.2 Question 2 : Does the assumption “maximum EIRP direction gives the almost maximum TRP” can be considered true ?

[Samsung] Depending on different antenna type. 

When only boresight direction turn on and the maximum EIRP provided by boreside antenna, this assumption is probably true.  

[MediaTek] Our simulations showed that TRP peaked at boresight direction (based on a 2x2 path antenna array).
Observation 2: For in-band tests, TRP with boresight beam direction can be maximum. Here, considering a situation that an antenna arrangement on the UE is up to a vendor implementation, we assume the definition of “boresight” is equivalent to the maximum EIRP (100%-tile EIRP CDF). 
3.3 Question 3 : How many number of beam directions can be assumed in the practical UE implementation?

[Samsung] Highly depends on vendors’ product type and design (RF system level control number of sub-array antenna or phaseshifter digit number). 

Broadside antenna beam streering number: more than 9 beams. 

Endfire antenna beam streering number: more than 5 beams   

[MediaTek] It depends on UE’s own implementation which shall not be standardized.
Observation 3: Since it seems we cannot standardize the number of beam directions, Option 3 cannot be chosen for the condition of the TRP test. 
3.4 Question 4 : Is the spurious emission affected by the beam direction and how much level ?

[Samsung] Based on our experience, there is a limited relation between beam direction & spurious emission. 

To have the spurious emission test in maximum EIRP direction should be representative enough.

[MediaTek] If TRP would vary with beam direction, we also expect spurious emission to change over beam direction. According to our earlier analysis (R4-1709449), we think peak EIRP direction is reasonable for spurious emission test.

Observation 4: For out-of-band tests, TRP test with the maximum EIRP direction is reasonable. Here we assume both the maximum EIRP and the peak EIRP represent a beam direction of 100%-tile EIRP CDF. Therefore Option 4 becomes the beam configuration also for out-of-band tests. 
3.5 Question 5 : How many of the frequency points for full TRP measurement can be reduced for spurious emission test by the idea for example in [2] and [3]

[Samsung] No comment.

[MediaTek] No comment.
4.
Consideration on the results of the e-mail discussion
 Considering the derived observations from Question 1 to 4, we conclude the current assumptions for TRP measurement as follows.
Observation 5: For in-band tests, TRP with boresight beam (direction of 100%-tile EIRP CDF) can be the baseline. Therefore Option 4 becomes the beam configuration for in-band TRP tests. However since we have not received views on measuring by the option 5 condition, we need to discuss further whether to test with each antenna array or not.
Observation 6: Also for out-of-band tests, Option 4 becomes the beam configuration. However as we previously introduced the rough calculation of measurement time with one beam direction [4], which is roughly 2.7 days with test 266 points over the whole sphere,  we need to study further to optimize the test time. Interested companies are invited to discuss further on a method to shorten the test time.
Proposal 1: RAN4 to apply Option 4 to both in-band and out-of-band TRP measurements. Whether we test with each antenna array or not is FFS.


5.
Conclusion
 We held the e-mail discussion on a beam configuration for TRP measurement and concluded the current assumptions as follows.

Observation 5: For in-band tests, TRP with boresight beam (direction of 100%-tile EIRP CDF) can be the baseline. Therefore Option 4 becomes the beam configuration for in-band tests. However since we have not received views on measuring by the option 5 condition, we need to discuss further whether to test with each antenna array or not.
Observation 6: Also for out-of-band tests, Option 4 becomes the beam configuration. However as we previously introduced the rough calculation of measurement time with one beam direction [4], which is roughly 2.7 days with test 266 points over the whole sphere,  we need to study further to optimize the test time. Interested companies are invited to discuss further on a method to shorten the test time.
Proposal 1: RAN4 to apply Option 4 to both in-band and out-of-band TRP measurements. Whether to test with each antenna array or not is FFS.
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