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1.	Introduction
According to the blocking measurement procedure in TR 38.810 [1], blocker signal is sent from the same direction as DL signal. 
[bookmark: _Toc13051252]5.2.3.3.6	Blocking Measurement Procedure
The RX beam peak direction is where the minimum EIS is found according to 5.2.1.3.8.
The measurement procedure includes the following steps:
1)	Select any of the three Alignment Options (1, 2, or 3) from Tables C.2-1 through C.2-3 to mount the DUT inside the QZ. 
<<skipped>>
4)	Position the UE so that the beam is formed towards the measurement antenna in the RX beam peak direction
5)	Apply a signal with the specified reference measurement channel on the θ-polarization, setting the power level of the signal 3dB below the signal power level stated in the requirement.
6)	Apply the blocking signal with the same polarization and coming from the same direction as the downlink signal. Set the power level of the blocking signal 3dB below the interferer power level stated in the requirement.
7)	Measure the throughput of the downlink signal on the θ-polarization.
8)	Switch the downlink and blocking signal to the ϕ-polarization of the measurement antenna.
9)	Repeat steps 5 to 7 on the ϕ-polarization.
10)	Compare the results for both the θ-polarization and ϕ-polarization against the requirement. If both results meet the requirements, pass the UE.
In this paper, we discuss the need of blocker signal from offset antenna considering the benefit of test system scalability and dynamic range improvement.
2.	Discussion
2.1 Motivation
In practical test system implementation, the independent signal generator may be used as a source of blocker signal. In this case, blocker signal from independent signal generator is summed up with DL signal from SS using a combiner. In principle, having one additional combiner means degradation of dynamic range approximately from 3dB ~ 6dB [2]. Considering the situation that testability issue due to limited dynamic range in mmWave test system is controversial topic, it is very important that test system is designed to obtain dynamic range as much as possible. We think reducing the dynamic range for e.g. regulatory test cases by several dBs just because of the need of blocker signal from exactly the same direction of DL signal is not a reasonable choice. Furthermore, considering the scalability of the test system for more complicated test scenarios like support of additional FR2 bands, inter-band FR2 CA, etc., it is desired that test system is designed to minimize the impact for the existing test cases when its test coverage is extended.
Observation 1: Having the blocker signal from exactly the same direction of DL signal reduces the dynamic range of test system and prevents the scalability to more complicated test scenarios.
From the mentioned reasons above, it is beneficial to allow the implementation of having separated path from in-channel path and use offset antenna in vicinity of in-channel antenna. Note that offset antenna concept is not a completely new concept, as it is allowed for spurious TRP measurement in TS 38.521-2, Annex M.4.5, [3] where multiple antennas are needed to cover wide range of spurious emission frequencies. Figure 1 shows the image of the implementation of common antenna and offset antenna for blocking tests.
Observation 2: Separated antenna for blocker signal in vicinity of in-channel antenna can solve the issues in Observation 1.

[image: ]
Figure 1 Two type of implementation for blocker signal (common antenna/path, separated antenna/path) 

2.2 Consideration on applicability criteria
Offset from the Rx beam peak means that less gain at UE’s array antenna and could make the test condition easy compared to the case blocker signal is injected from the Rx beam peak if the power level at the center of quiet zone is the same. Following figure shows the array antenna emission pattern for 2x8 and D/=0.5 which is the same pattern as used for measurement grid studies.
[image: ]
Figure 2 Antenna pattern assumption for 2x8 D/=0.5
In the Figure 3 the beam shape as offset in [deg] vs normalized gain for X-Y plane on which the beam is sharpest. 
[image: ]
If we consider the offset [deg] for 0 +/- 10 deg, where 10 [deg] is one of the likely maximum offset which is assumed for spurious TRP measurement in TS 38.521-2 Annex M.4.5 [3], the gain reduction is up to 8.4 dB. 
For the treatment of this reduced gain when signal is injected from offset position, we think some approaches as listed below are possible:
Approach 1: Include the reduced signal level as blocker signal level uncertainty based on the worst case assumption (i.e. 2x8 array)
Approach 2: Compensate (increase) the blocker signal level by the amount of decreased gain based on the worst case array assumption (i.e. 2x8 array)
Approach 2a: Approach 2 plus count residual uncertainty after compensation as blocker signal level uncertainty.
Approach 3: Compensate (increase) blocker signal level by the amount of decreased gain based on measured EIS difference from that of Rx beam peak.
Approach 3a: Approach 3 plus count residual uncertainty after compensation as blocker signal level uncertainty.
For Approach 1, this can be applied if the offset is small enough so that the gain difference is accepted level as uncertainty. For example, 10 deg offset has 8.4 dB gain reduction at maximum, which will not be acceptable level. But, for less offset like 1.0 dB reduction could be considered as level uncertainty.
For Approach 2, this will not be recommended because 2x8 array assumptions is worst case assumption, and if the actual UE has less array elements, then the blocker signal level recognized by the UE can be bigger than specified by the test requirement, and make the test stringent. But, there will be still a room to apply this approach if the offset and gain reduction is small enough and residual uncertainty after compensation is counted as blocker signal level uncertainty (Approach 2a).
For Approach 3, this can be a one of the realistic option. In this approach we need to think about the relative accuracy of EIS or correlation of EIS uncertainty. According to the some discussion in RAN5 about the correlation of uncertainty in the context of spherical coverage MU discussion [4], it is analyzed that the correlation of MUs among grids is close to 100%-correlation. Hence, with our view the relative accuracy is good enough to apply this approach. If needed, residual uncertainty after compensation can be counted as blocker signal level uncertainty (Approach 3a).
We anyway believe that the applicability criteria will be whether the blocker signal level uncertainty, including the effect of reduced array antenna gain and possible blocker signal level compensation process if applied, meets the maximum blocker signal level uncertainty. The detailed evaluation on the uncertainty of blocker signal considering the approach 1-3 (others not precluded) can be conducted in RAN5. 
Proposal 1: Allow use of offset antenna for blocker signal for FR2 blocking test as long as blocker signal level uncertainty meets the maximum blocker signal level uncertainty.
Proposal 2: Leave the detailed discussion to RAN5 on the maximum blocker signal uncertainty limit considering the approaches 1 – 3 (others not precluded).
Associated CR for TR 38.810 can be found in [5].  
3.	Conclusion
In this paper, we discuss the motivation of introducing the blocker signal from offset antenna, and it applicability criteria. 
Followings are observed.
Observation 1: Having the blocker signal from exactly the same direction of DL signal reduces the dynamic range of test system and prevents the scalability to more complicated test scenarios.
Observation 2: Separated antenna for blocker signal in vicinity of in-channel antenna can solve the issues in Observation 1.
RAN4 is asked to approve following proposals.
Proposal 1: Allow use of offset antenna for blocker signal for FR2 blocking test as long as blocker signal level uncertainty meets the maximum blocker signal level uncertainty.
Proposal 2: Leave the detailed discussion to RAN5 on the maximum blocker signal uncertainty limit considering the approaches 1 – 3 (others not precluded).
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[bookmark: _GoBack]------------------------------ Text Proposal for TR 38.810 (for DFF) ---------------------------
5.2.1.3.6	Blocking Measurement Procedure
The RX beam peak direction is where the minimum EIS is found according to 5.2.1.3.8.
The measurement procedure includes the following steps:
[bookmark: _Hlk16780529]1)	Select any of the three Alignment Options (1, 2, or 3) from Tables C.2-1 through C.2-3 to mount the DUT inside the QZ. 
2)	If the re-positioning concept is not applied to the RX test cases, position the device in DUT Orientation 1. If the re-positioning concept is applied to the RX test cases, 
a)	position the device in DUT Orientation 1 from Tables C.2-1 through C.2-3 if the maximum beam peak direction is within zenith angular range 0o≤  ≤90o for the alignment option selected in step 1.
b)	position the device in DUT Orientation 2 (either Options 1 or 2) from Tables C.2-1 through C.2-3 if the maximum beam peak direction is within zenith angular range 90o<  ≤180o for DUT Orientation 1 for the alignment option selected in step 1.	
3)	Establish a connection between the DUT and the SS with the downlink signal applied to the θ-polarization of the measurement antenna.
4)	Position the UE so that the beam is formed towards the measurement antenna in the RX beam peak direction.
5)	Apply a signal with the specified reference measurement channel on the θ-polarization, setting the power level of the signal 3dB below the signal power level stated in the requirement.
6)	Apply the blocking signal with the same polarization and coming from the same direction as the downlink signal (NOTE 1). Set the power level of the blocking signal 3dB below the interferer power level stated in the requirement.
7)	Measure the throughput of the downlink signal on the θ-polarization.
8)	Switch the downlink and blocking signal to the ϕ-polarization of the measurement antenna.
9)	Repeat steps 3 to 7 on the ϕ-polarization.
10)	Compare the results for both the θ-polarization and ϕ-polarization against the requirement. If both results meet the requirements, pass the UE.
NOTE1 : Blocker signal can be injected from the offset antenna in the vicinity of downlink signal antenna as long as uncertainty of blocker signal level is within the permitted range.
5.2.1.3.7	TX Beam Peak direction search and EIRP Spherical Coverage
---------------------------
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