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1. Introduction
[bookmark: _Hlk131426020]The performance requirements were initially discussed in last meeting with agreements captured in [1]. In this contribution, we further provide our views on remaining issues.
2. Discussion
Regarding the test cases for ATG, one major problem is whether and how to perform test case for UE with antenna array. As explained in last meeting, the limitation comes from following aspects:
· The test methodology for FR1 OTA RRM test is not supported so far
· The mapping between AoA and reference location of serving/neighbour cell is not clear
The issue was discussed in last meeting with following way forward:
	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.



Firstly, from our understanding, it is impossible to perform OTA testing in FR1 for ATG UE. Then regarding the conducted test for UE with antenna array, it is also a new type of test setup since there is no definition of 1-H/1-O for a UE. However, based on latest endorsed CR in RF session [2], it could be observed that conducted test method is feasible since TAB connector is assumed for UE with antenna array.
	[bookmark: _Toc75467052][bookmark: _Toc76509074][bookmark: _Toc76718064][bookmark: _Toc83580374][bookmark: _Toc84404883][bookmark: _Toc84413492]6.1J	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector(s) of the ATG UE with one or multiple omni-direction antenna(s) or at the transceiver array boundary (TAB) connectors of the ATG UE with the antenna array. The definition about transceiver array boundary (TAB) is specified in clause 4.3.2 of TS 38.104 [X].
For the ATG UE with multiple omni-direction antennas, the transmitter RF requirements are defined as the sum of measurement of all antenna connectors.
For the ATG UE with the antenna array, the transmitter RF requiremetns are defined as the sum of measurement of all TAB connectors.



Observation 1: Conducted test is possible for UE with antenna array.
Thus, we prefer to define conducted test for UE with antenna array. Then the following question is whether to consider the scaling factor in the test requirements, which is also commented by companies in last meeting. From our understanding, unless there is dedicated test mode from which UE can know that beam sweeping is not needed, otherwise, beam weeping is always assumed for UE. Thus, based on the analysis above, it is proposed to define conducted test case for UE with antenna array and the scaling factor is considered in the test requirements.
Proposal 1: Define conducted test case for UE with antenna array and the scaling factor is considered in the test requirements.
Another issue is about GNSS and doppler shift in the test case. The corresponding status is summarized as follows:
	Issue 2-4: GNSS setup
· Agreement:
Positioning is viable via AT command for all test cases
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: 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.



Regarding how to model the GNSS in the test case, there was complicated discussion in NTN and RAN task discussion. It was agreed in [3] that the doppler shit if constant value for RRM test cases, which is shown below.
	Issue 1-4: [NGSO][RRM] Assumption of Doppler shift for RRM UL timing accuracy test cases
Agreement:
· Constant value from the same ephemeris (i.e., orbit emulation) as the delay is derived
· UE is assumed to derive the amount of Doppler to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The requirement is defined assuming the UE pre-compensates the amount of Doppler

Issue 1-5: [NGSO][RRM] Assumption of Doppler and timing shifts for RRM test cases other than UL timing accuracy
Agreement: 
· Constant non-zero time delay, with constant non-zero Doppler value per satellite



Based on the agreed CR in last meeting [4] from UE vendor, it was agreed that UE’s location is directly provided via AT command to UE instead of emulated GNSS signals. 
Observation 2: 
For Current test setup for NTN:
· UE’s location is provided via AT command to UE instead of emulated GNSS signals;
· Constant doppler shift is assumed for all RRM test case, which is derived based on constant ephemeris via SIB.
Thus, for ATG test case, similar approach shall be adopted. However, compared with NTN, the situation is not exactly the same. In ATG scenario, the location of BS is constant while ATG UE is moving. UE shall pre-compensate the T/F according to the GNSS. Keep the same principle as NTN set up, UE location (instead of GNSS) shall be provided to UE, and the location shall be a constant value for test cases other than location-triggered ones. And at the same time, to model the doppler shift of 1200 km/h, the speed and also the heading direction shall also be provided by AT command for UE to perform F pre-compensation. 
Proposal 2: 
ATG test case shall be conducted in test mode as NTN, where [UE location, speed (1200 km/h), heading direction] shall be provide to UE via AT command. UE location can be changed in location triggered test cases, and for other test cases, [UE location, speed (1200 km/h), heading direction] are constant values during the test.
3. Conclusions
Observation 1: Conducted test is possible for UE with antenna array.
Proposal 1: Define conducted test case for UE with antenna array and the scaling factor is considered in the test requirements.
Observation 2: 
For Current test setup for NTN:
· UE’s location is provided via AT command to UE instead of emulated GNSS signals;
· Constant doppler shift is assumed for all RRM test case, which is derived based on constant ephemeris via SIB.
Proposal 2: 
ATG test case shall be conducted in test mode as NTN, where [UE location, speed (1200 km/h), heading direction] shall be provide to UE via AT command. UE location can be changed in location triggered test cases, and for other test cases, [UE location, speed (1200 km/h), heading direction] are constant values during the test.
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