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1. Introduction
In RAN4#110 meeting, a WF on RRM performance requirements for NR ATG was approved [1]. There are still several open issues for ATG UE RRM test cases. 
This paper will give our view on these open issues for RRM performance requirement and presents proposals.
2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]The following issue in [1] are for further discussion in RAN4.
	Issue 2-5: UE mobility assumption
· Agreement:
· GNSS changed during the test for location-based CHO. 
· FFS on the UL transmit timing test
· Option 1: Constant GNSS
· Option 2: Changed GNSS
· FFS how to set the GNSS change,
· Option 1: 1200km/h.
· Option 2: modelled using the Doppler shift
· Option 3: The GNSS change should be set with the consideration of two distance threshold istanceThreshFromReference1 and distanceThreshFromReference2, e.g. max{distanceThreshFromReference1, distanceThreshFromReference2}+50m.

Issue 2-6: Test method for UE with antenna array
· Proposals
· Option 1: The approach of only to introduce the scaling factor in the RRM core requirement and not to have the scaling factor in the tests is more simpler and cheaper. (CATT)
· Option 2: Conducted test should be reused for ATG UE with antenna array, the scaling factor need to be considered in the test requirements. (CMCC, LGE, HW)
· Option 3: RAN4 to consult RAN5 feedback on whether it is feasibility to define test cases for ATG UEs in FR1 with beam sweeping capability. (Ericsson)
· Option 4: Two alternatives for the test method with antenna array assumption: (ZTE)
· Alternative 1: Define OTA test to verify beam sweeping for ATG UE with phase antenna array capability. (CATT open to discuss the feasibility)
· Alternative 2: Not to distinguish the test between conductive test and OTA test, only focus on the requirements of delay. Leave the test details to actual implementation.



UE mobility assumption 
GNSS information are considered to be necessary for 2 requirements for ATG UE during the test and Location based CHO has been concluded to be tested with GNSS change in the last meeting.
Another requirement is the UE transmit timing requirement since 1200km/h ATG UE mobility has been considered as the condition for core requirement development. E.g. the core requirement of gradual timing adjustment requirements Tp_ATG/Tq_ATG has been relaxed compared with the legacy Tp/Tq for handheld UE due to extremely high moving speed. it is necessary to set this as a test condition for ATG UE transmit timing requirement verification. 2 options are on table for further discussion. One is constant GNSS and another one is changed GNSS. Since the ATG UE is usually mounted on aircraft and the moving speed is usually stable after taking off, we think it sufficient to use constant speed information for testing and setting 1200km/h as the worst condition. While the ATG UE location will be changed due to high moving speed. This seems necessary to be considered.
Proposal 1: Changed GNSS information for ATG UE transmit timing test seems necessary due to high moving speed of 1200km/h.
Regarding how to set the GNSS change during the test, we think the following 2 options are both ok.
· Option 2: modelled using the Doppler shift
· Option 3: The GNSS change should be set with the consideration of two distance threshold istanceThreshFromReference1 and distanceThreshFromReference2, e.g. max{distanceThreshFromReference1, distanceThreshFromReference2}+50m.
Proposal 2: it is proposed to consider either of the following 2 options to set GNSS change during the test.
· Option 2: modelled using the Doppler shift
· Option 3: The GNSS change should be set with the consideration of two distance threshold istanceThreshFromReference1 and distanceThreshFromReference2, e.g. max{distanceThreshFromReference1, distanceThreshFromReference2}+50m.

Test method with antenna array
For ATG UE with antenna array in FR1, scaling factor is introduced for RRM requirements due to beam steering. During the past meetings, there was a discussion on how to handle the test for ATG UE with Antenna array. It is our understanding that OTA test method should be adopted to correctly verify the performance for RRM requirement with scaling factor. While currently in FR1, there is no OTA test method and test system to serve such purpose. 
From ATG UE RF aspects in 38.101-1, TAB connector is available for test conducting which make it feasible to adopt conductive test and can largely reduce the test cost and effort. While it is not possible to verify the requirement scaling since in conductive test the reference signal will be transferred to UE directly and the UE don’t need to do beam steering. In this case, the test requirement should exclude the scaling factor from core requirement. In this case there will be no difference for a ATG UE with omni-directional antenna and a UE with antenna array. That is to say, if conductive test method is used, common test case can be used for ATG UE with omni-directional antenna and ATG UE with antenna array.
Observation: If conductive test method is used, there will be no difference for a ATG UE with omni-directional antenna and a UE with antenna array and common test case can be used for ATG UE with omni-directional antenna and ATG UE with antenna array.
In light of the above observation, it is proposed to define common test cases for ATG UE with Antenna array and ATG UE with omni-directional antenna for the time being. Meanwhile, it is proposed to send LS to RAN5 to check the feasibility of introducing OTA test method for FR1 ATG UE.
Proposal 3: it is proposed to define common test cases for ATG UE with Antenna array and ATG UE with omni-directional antenna.
Proposal 4: it is proposed to send LS to RAN5 to check the feasibility of introducing OTA test method for FR1 ATG UE.
3. Conclusion
In this paper, we provide our view on the open issues for RRM performance requirement. The following proposals are concluded:
Proposal 1: Changed GNSS information for ATG UE transmit timing test seems necessary due to high moving speed of 1200km/h.
Proposal 2: it is proposed to consider either of the following 2 options to set GNSS change during the test.
· Option 2: modeled using the Doppler shift
· Option 3: The GNSS change should be set with the consideration of two distance threshold istanceThreshFromReference1 and distanceThreshFromReference2, e.g. max{distanceThreshFromReference1, distanceThreshFromReference2}+50m.
Observation: If conductive test method is used, there will be no difference for a ATG UE with omni-directional antenna and a UE with antenna array and common test case can be used for ATG UE with omni-directional antenna and ATG UE with antenna array.
Proposal 3: it is proposed to define common test cases for ATG UE with Antenna array and ATG UE with omni-directional antenna.
Proposal 4: it is proposed to send LS to RAN5 to check the feasibility of introducing OTA test method for FR1 ATG UE.
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