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1. Introduction
In RAN4#109 meeting, a WF on RRM requirements for NR ATG was approved [1]. This paper will further discuss RRM performance requirement and presents our views and proposals.
2. Discussion
ATG RRM performance requirement
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]In the last meeting, we reached some agreements on ATG RRM performance requirement, but there are still some issues remained. In this paper, we further provide our discussion and proposals. The related WF is copied as below [1]:
	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.
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.
Issue 2-10: Test scope
· Proposals
· Option 1: All the tests listed in last meeting’s agreement should be applied for ATG UE. (CMCC, ZTE)
· Option 2: Test case list presented in R4-2317341 is adopted for ATG performance requirements with following changes: (Ericsson)
· Only non-DRX mode tests are defined in CONNECTED mode. 
· For HO: only inter-frequency handover with unknown target cell is defined.
· For RRC re-establishment, following tests are defined:
· Intra-frequency RRC Re-establishment with known target cell
· Inter-frequency RRC Re-establishment with unknown target cell


For test method, UEs with antenna arrays is introduced in FR1 and beam steering solution is introduced in R18 ATG RRM. In principle, ATG UE with antenna arrays is expected to use OTA test methodology. However, considering that the existing OTA test does not include test methodology of FR1 and redesigning an OTA test methodology for FR1 ATG UE with antenna arrays is too complex, so we are currently not clear about how to design the relevant details, but we are also open to further discuss the feasibility of OTA test [2].
In our view, conducted test can also be reused for ATG UE with antenna array. However, whether to consider the scaling factor in the test requirements should be further discussed and we are not sure about it. 
We understand that the test method does not change UE behavior, but from the perspective of delay, ATG UE with antenna array may always meet the requirements, so introducing scaling factor in the test requirements seems meaningless, and the actual testing results of UE with antenna array and UE with omnidirectional antennas may be the same. But considering that UE with antenna arrays is a special FR1 UE introduced in R18 ATG, and the scaling factor has already been introduced in the RRM core requirement, we can also compromise to define test requirement with scaling factor.
Proposal 1: Redesigning an OTA test methodology for FR1 ATG UE with antenna arrays is too complex, and we are currently not clear about how to design the relevant details.
· Open to further discuss the feasibility of OTA test.
Proposal 2: Conducted test can be reused for ATG UE with antenna array.
Observation 1: If ATG UE is tested with conducted test, even if the scaling factor is introduced in test requirement for UE with antenna arrays, the actual testing results of UE with antenna array and UE with omnidirectional antennas may be the same.
Proposal 3: Whether to consider the scaling factor in the test requirements should be further discussed.
For UE mobility assumption, RAN4 has agreed changed GNSS during the test for location-based CHO. For the test for UL transmit timing, considering that test motivation is not sensitive to the UE location change, we can agree to use constant GNSS.
Proposal 4: The constant GNSS can be assumed for UL transmit timing tests.
For the test scope, based on the test case list in the WF in the last meeting, further reduction of test cases should be discussed.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For HO requirements for ATG, RAN4 has agreed to reuse legacy NR intra- and inter-frequency HO requirements for known target cell. For unknown target cell, the requirement is related to whether network assistance on ATG unknown target cell’s reference BS locations is provided for UE with antenna array. Therefore, RAN4 at least need to define specific test case for inter-frequency handover with unknown target cell for ATG.
For RRC re-establishment for ATG, if considering the dimensions of intra/inter-frequency and known/unknown, RAN4 needs to define 4 test cases. In our view, RAN4 can only define the test cases for intra-frequency RRC Re-establishment with known target cell and inter-frequency RRC Re-establishment with unknown target cell [3].
Proposal 5: For HO requirements for ATG, RAN4 at least need to define specific test case for inter-frequency handover with unknown target cell for ATG.
Proposal 6: For RRC re-establishment for ATG, RAN4 at least need to test cases for the following:
•	Intra-frequency RRC Re-establishment with known target cell
•	Inter-frequency RRC Re-establishment with unknown target cell
For how to define the test cases for ATG, we think that the test principle should be firstly discussed. Considering that many of the RRM core requirements for ATG were reused from the corresponding legacy NR requirements, some of test cases for ATG may also reuse existing NR requirements. In order to reduce the amount of work and the redundancy of spec, we support that some sentences for references to existing test cases can be used whenever they are possible to reuse when define new ATG test cases, i.e. The XXX defined in clause XXX shall apply for ATG.
Proposal 7: In order to reduce the amount of work and the redundancy of spec, some sentences for references to existing test cases can be used whenever they are possible to reuse when define new ATG test cases, i.e. The test requirements defined in clause XXX shall apply for ATG.
3. Conclusion
In this paper, we provide our views on RRM performance requirement for ATG. From this discussion we have derived the following observation and proposals:
Proposal 1: Redesigning an OTA test methodology for FR1 ATG UE with antenna arrays is too complex, and we are currently not clear about how to design the relevant details.
· Open to further discuss the feasibility of OTA test.
Proposal 2: Conducted test can be reused for ATG UE with antenna array.
Observation 1: If ATG UE is tested with conducted test, even if the scaling factor is introduced in test requirement for UE with antenna arrays, the actual testing results of UE with antenna array and UE with omnidirectional antennas may be the same.
Proposal 3: Whether to consider the scaling factor in the test requirements should be further discussed.
Proposal 4: The constant GNSS can be assumed for UL transmit timing tests.
Proposal 5: For HO requirements for ATG, RAN4 at least need to define specific test case for inter-frequency handover with unknown target cell for ATG.
Proposal 6: For RRC re-establishment for ATG, RAN4 at least need to test cases for the following:
•	Intra-frequency RRC Re-establishment with known target cell
•	Inter-frequency RRC Re-establishment with unknown target cell
[bookmark: _GoBack]Proposal 7: In order to reduce the amount of work and the redundancy of spec, some sentences for references to existing test cases can be used whenever they are possible to reuse when define new ATG test cases, i.e. The test requirements defined in clause XXX shall apply for ATG.
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