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1. Introduction
During previous meetings, wide discussion around the core part requirements of ATG have been discussed and good progress were held. According to the work plan[1], the discussion of performance part was triggered since last meeting. Good progress were achieved during last meeting and summarized in [2].
	Issue 6-1-1: Measurement accuracy
Agreement:
· Reuse the L3 and L1 accuracy requirement of legacy FR1 TN
Issue 6-2-1: General test configuration
Agreement:
· Configuration 1:15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, only for UE with omnidirectional antennas
· Configuration 2: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode, for UE with antenna array and UE with omnidirectional antennas.
· FFS on TDD pattern

Issue 6-2-2: Test scope
Agreement
· RAN4 not to define test cases for SCC
· Only define test case for non-DRX mode in connected mode 
· For requirements with scaling factor, consider to select some configurations for RRM test cases.
· Take the test cases in the following table as baseline, other test cases are not precluded.
Issue 6-2-3: RMC (not discussed in adhoc session)
Agreement:
· As baseline, the legacy NR RMCs defined in section A.3.1 of TS 38.133 are reused for ATG test cases.

Issue 6-2-4: OCNG (not discussed in adhoc session)
Agreement:
· As baseline, following legacy NR OCNGs are reused for ATG test cases:
· Generic OCNG pattern for all unused REs defined in A.3.2.1.1 in TS 38.133.
· Generic OCNG pattern for unused REs in the same bandwidth as CORESET defined in A.3.2.1.3 of TS 38.133.
· Generic OCNG pattern for all unused REs outside SSB slot(s) defined in A.3.2.1.4 in TS 38.133

Issue 6-2-5: Test method for UE with antenna array (not discussed in adhoc session)
Agreement:
· On the test method for UE with antenna array, further discuss: 
· Whether OTA test is feasible.
· Whether/how if conducted test is to be used. FFS whether scaling factor needs to be considered in the test requiremetns.


In this document, we provide our views on remaining issues of the performance part for ATG.
2. Discussion
2.1 Test configuration and methodology
Test method for UE with antenna array
Based on the agreement reached in RF session, within all the allowed band for ATG deployment, phase antenna array could be reported per band basis according to UE capability. This is quite different from the legacy FR1 UE antenna assumption. As a result, whether and how to perform RRM test for ATG UE with phase antenna array capability was raised in last meeting. 
Normally only conductive testing is specified and conducted in FR1, and OTA testing is more oriented towards FR2. So in the Clause related with FR2 in 38.133, OTA-related test parameters are provided. To our understanding, in order to test beam sweeping defined for phase antenna array, OTA test is needed, similar as typical FR2 UE testing, however this would cause some additional workload to provide OTA assumption for ATG UE capable with beam sweeping capability. Another alternative is not distinguish the conductive test or OTA test when design test case, only focus on the procedure delay or measurement period, actually these are RRM test’s original intention, and leave the test details to actual implementation.
Proposal 1: Two alternatives for the test method with antenna array assumption:
· Alternative 1: Define OTA test to verify beam sweeping for ATG UE with phase antenna array capability.
· 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.

Whether to define test cases for TCI switching delay requirements
Regarding the requirements of TCI state switching, during the core part discussion, it has been approved to reuse the existing requirements in legacy for ATG UE in core part discussion in [3][4].
	Agreement:
· Reuse the legacy Active TCI state switching delay requirement for ATG. 
· Further check Active downlink TCI state switching delay for unified TCI, Active uplink TCI state switching delay measurement requirement.
Agreement:
· Reuse the legacy Active downlink TCI state switching delay for unified TCI and Active uplink TCI state switching delay for unified TCI requirement for ATG.
Agreement:
· Uplink spatial relation switch delay requirement will not be applicable for R18 ATG.


From our perspective, since no enhancement for TCI state switching delay, so it is acceptable to not define test case for the validation of TCI state switching delay. Whereas it was emphasized by some company that the ATG UE is a completely new kind of terminal, if no test case designed, then no chance to verify such requirement and functionality, so even reusing the existing requirements, still test case is needed. Generally MAC CE based TCI state switching is applied to indicate the TCI state of PDCCH, and DCI based TCI state switching is used to indicate the TCI state of PDSCH, so test cases can be designed for MAC CE based and DCI based TCI state switching.
Proposal 2: Test cases can be designed for MAC CE based and DCI based TCI state switching.
GNSS setup
How to emulate the GNSS capability in test, which has been discussed during R17 NTN test. Two alternatives including GNSS simulator approach and AT command approach have been discussed and finally the latter was applied in NTN test. The main concern on GNSS simulator approach lie in the complexity. We believe similar logic can be followed in ATG test. So the AT command approach can be applied to emulate UE GNSS in the test.  
In terms of in which test the GNSS should be changed, in R17 NTN test, only the location based cell reselection requires the GNSS changed during the test, and for other test case, GNSS is kept as constant. In ATG, the UE location obtained from GNSS capability is used for these purposes: 
· Time/frequency pre-compensation
· Location based CHO
· Beam steering for the UE with antenna array
The frequency pre-compensation has no RRM impact, no need to consider. The time pre-compensation is involved in the CL TA and PRACH transmission timing and is verified through the transmit timing test. 
During the transmit timing test, it seems no need to change the GNSS since the test motivation is to verify whether the UL transmit timing satisfy the corresponding requirements, which is not sensitive to the UE location change. For beam steering, which is necessary for the UE with antenna array. Instead of performing beam sweeping, UE performs beam steering so as to identify the best beam for a certain cell. Even though the testability of OTA test for FR1 is still uncertain, such type of beam steering can be simulated within constant UE location. As a result, the GNSS change is possible only needed in the test of location based CHO. As a reference, in R17 NTN testing, the GNSS change is set as no less than distanceThresh plus 50m, it seems ATG can reuse the setting.
	A.14.1.4	Location-based cell reselection to FR1 intra-frequency NR cell
A.14.1.4.2	Test Parameters
The test scenario comprises of 1 NR carrier and 2 cells as given in tables A.14.1.a4.2-1, A.14.1.a4.2-2 and A.14.1.a4.2-3. The test consists of two successive time periods, with time duration of T1 and T2, respectively. Only cell 1 is already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2. 
At 4s after the start of T2, the UE location is changed such that the distance to the reference location broadcasted in SIB19 of Cell 1 is exceeded by the configured value in distanceThresh plus 50m.


Observation 1: In R17 NTN testing, the GNSS change is only considered in the test case of location based cell reselection to intra-frequency cell, and the GNSS change is no less than distanceThresh plus 50m.
For location based CHO in ATG, it is approved that reusing the definition of distanceThreshFromReference1 of NTN. The CondEvent D1 is used to trigger the location based CHO in R17 NTN as below with the exact signalling configuration. So as to trigger the CondEvent D1, if the GNSS change is considered in the test, then the GNSS change should guarantee both sub conditions fulfilled, i.e. distance 1 becomes larger than distanceThreshFromReference1 and distance 2 becomes smaller than distanceThreshFromReference2. So the setting of GNSS change should consider the both distance threshold, e.g. set the GNSS change is no less than max{distanceThreshFromReference1,distanceThreshFromReference2}+50m.
	CondEvent D1: Distance between UE and a reference location referenceLocation1 becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a reference location referenceLocation2 of conditional reconfiguration candidate becomes shorter than configured threshold distanceThreshFromReference2;
  eventD1-r17                                 SEQUENCE {
            distanceThreshFromReference1-r17            INTEGER(1.. 65525),
            distanceThreshFromReference2-r17            INTEGER(1.. 65525),
            referenceLocation1-r17                      ReferenceLocation-r17,
            referenceLocation2-r17                      ReferenceLocation-r17,
            reportOnLeave-r17                           BOOLEAN,
            hysteresisLocation-r17                      HysteresisLocation-r17,
            timeToTrigger-r17                           TimeToTrigger
        }


Proposal 3: GNSS is viable via AT command for all test cases, and GNSS only changed during the test for location-based CHO.
Proposal 4: The GNSS change should be set with the consideration of two distance threshold istanceThreshFromReference1 and distanceThreshFromReference2, e.g. max{distanceThreshFromReference1,distanceThreshFromReference2}+50m.

Channel model
Regarding the channel model applied in the test, during last meeting, the demod session of ATG has approved that in [5]:
	Issue 1-1: Channel model:
Agreement:
· Only consider single path AWGN channel with Doppler for ATG incremental requirements


So to our understanding, the channel model used in RRM test can be aligned with the demod session, i.e. use the AWGN with residual doppler channel model.
Proposal 5: Use the AWGN with residual doppler channel model for RRM test cases.

TDD pattern configuration
Based on the previous discussion, to deal with the potential large ISD deployment in ATG, the TDD pattern of ‘30D4S6U’ is typical for ATG scenario. Furthermore, this TDD pattern has been approved in demod session[6] as below:
	Issue 1-1: TDD pattern
Agreement:
· For new incremental ATG PDSCH, introduce test cases of new TDD pattern configuration 30D4S6U. 
· PDSCH requirements are optional based on UE capability.
· FFS on how to introduce new TDD pattern configuration 30D4S6U in ATG PUSCH requirements.


So it is better to define a new TDD pattern in 38.133 especially for ATG test. Even RRM test is not sensitive to the TDD pattern, while since such new TDD pattern is very important to handle the large ISD deployment in ATG, we prefer to define the new TDD pattern of ‘30D4S6U’ in the clause of TDD configuration.
Proposal 6: Define a new TDD configuration with the pattern of ‘30D4S6U’ for ATG UE.
2.2 Test cases
Regarding the exact test cases, it seems that the test cases listed in [2] are enough to cover all RRM aspects. We are fine to set all these test cases as baseline.
Proposal 7: Take the test cases listed in the WF of last meeting as baseline.
3. Conclusion
In this contribution, we have the following proposals for the performance requirements of ATG system:
Proposal 1: Two alternatives for the test method with antenna array assumption:
· Alternative 1: Define OTA test to verify beam sweeping for ATG UE with phase antenna array capability.
· 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.
Proposal 2: Test cases can be designed for MAC CE based and DCI based TCI state switching.
Observation 1: In R17 NTN testing, the GNSS change is only considered in the test case of location based cell reselection to intra-frequency cell, and the GNSS change is no less than distanceThresh plus 50m.
Proposal 3: GNSS is viable via AT command for all test cases, and GNSS only changed during the test for location-based CHO.
Proposal 4: The GNSS change should be set with the consideration of two distance threshold istanceThreshFromReference1 and distanceThreshFromReference2, e.g. max{distanceThreshFromReference1,distanceThreshFromReference2}+50m.
Proposal 5: Use the AWGN with residual doppler channel model for RRM test cases.
Proposal 6: Define a new TDD configuration with the pattern of ‘30D4S6U’ for ATG UE.
Proposal 7: Take the test cases listed in the WF of last meeting as baseline.
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