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1. Introduction
In last RAN4 meeting, the beam correspondence test methodology has been discussed and just agreed [1] as below

· Agreement: 
· Pros and Cons for of method from Qualcomm and LGE will be compared in the next meeting.

· Proposal for other approach is not precluded.
In this paper, we show our view how to define the simple test methodology for beam correspondence requirements at mmWave. 
2. Comparison of two test method for beam correspondence
2.1 Qualcomm proposal 
The beam correspondence requirement will be defined as below figure 1 and tested with the following procedure
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Figure 1. Mismatch between beams

Beam correspondence RF requirement will be defined the beam correspondence requirement as the maximum allowed mismatch between the best Tx beam (Red color beam yielding highest EIRP in a give direction) and the beam the UE chooses to transmit in the direction of the incoming DL signal.

1. UE picks the “corresponding beam” to the DL transmission, TE measures the UL power(UL Tx power should be set to maximum)
2. UE is configured to transmit UL signals on all other UL beams, TE measures the UL power on each 

3. TE compares the “corresponding beam” with the maximum measured over all the beams

If  “corresponding beam” is within the defined tolerance(e.g. 2 dB) then UE has beam correspondence
2.2 LGE proposal 
As shown in Figure 2, this approach evaluate both the beam direction and power difference between received beam and transmitted beam. 
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Figure 2. Basic beam correspondence test with multiple measurement antennas
The requirement can be tested with the following procedure:

1. UE find best EIS beam direction such as detail azimuth and elevation position ((, ().
2. Test tolerance is calculated based on UE antenna pattern in Table 2 (in TR38.803 v15.0.0) equation as below
 E.g.) if tolerance is defined 2dB loss bandwidth of antenna pattern with 1x1 antenna configuration, then the allowed peak EIRP range is defined as (( ( 36(, (( 36()
3. UE configure to UL signals and TE measures the UL EIRP test on allowed test tolerance range at multiple measured Ant. including best beam direction.

4. Decide pass or fail based on finding best EIRP beam direction and EIS beam direction.
Table 1 show the comparison of pros & cons between two test methodologies. 

Table 1: Pros & Cons between two test methodologies
	Test method
	Pros
	Cons

	Proposal from Qualcomm
	- Simple test for power difference between Tx and Rx beam
	- Adjacent UE can be impacted by  unmatched direction between Tx and Rx beam

- Not possible guarantee the beam correspondence when consider isotropic beam at UE

	Proposal from LGE 
	- Evaluate difference of direction and power between Tx and Rx beam
	- Not simple test compare with QC proposal

- Need to know UE ant. Configuration.


If RAN4 only guarantee the power difference between peak EIRP beam and peak EIS beam, the adjacent UE can be interfered by the unmatched Tx beam pattern, so this impact will be reduce the T-put loss at the adjacent UEs and reduced NW coverage. However, If UE guarantee both difference of power and beam direction between peak EIS beam and peak EIRP beam, then the aligned Tx beam do not impact to adjacent UEs by mismatched Tx beam. 
Therefore, RAN4 can define as below proposal. 

Proposal 1. The requirements for beam correspondence should consider the difference of direction & power level between peak EIRP beam and peak EIS beam. 

Proposal 2. The proposed test methodologies in section 2.2 are used for UE beam correspondence requirements. The allowed angle tolerance will be decide based on RAN4 consensus by measurement results
Proposal 3. Define the beam correspondence requirement according to antenna configuration. However, 2x2 antenna configuration is baseline to specify the beam correspondence requirements.
3. Conclusion
In this paper we compare the pros & cons between two test methodologies of the beam correspondence requirements.. Based on our analysis we made the following proposals:
Proposal 1. The requirements for beam correspondence should consider the difference of direction & power level between peak EIRP beam and peak EIS beam. 

Proposal 2. The proposed test methodologies in section 2.2 are used for UE beam correspondence requirements. The allowed angle tolerance will be decide based on RAN4 consensus by measurement results
Proposal 3. Define the beam correspondence requirement according to antenna configuration. However, 2x2 antenna configuration is baseline to specify the beam correspondence requirements.
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