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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], RAN4 is supposed to start the discussion of performance part of the WI. In this document, we provide some of our views on the performance part for ATG.
2. Discussion
2.1 Test configuration
During the discussion of the core part, some aspects related with the test configuration were touched, including the applicable band, duplex mode, SCS and TDD pattern. All these should be identified as the test configuration, we list all the candidates for each aspects as below:
· Applicable band
The bands allowed for ATG deployment are listed in Table 2-1. 
Table 2-1 NR operating bands related to ATG in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD


It should be noted that the phase array antenna is assumed in 4GHz, i.e. the band of n79. Some additional enhancements focused on such phase array antenna were introduced in RRM session, so the band of n79 should be considered when verifying such requirements oriented to phase array antenna. Otherwise, the omni antenna is assumed for all other applicable bands, at least one of these bands to be considered in the test.
· Duplex
Including FDD, TDD.
· SCS and bandwidth
Including 15kHz, 30kHz and [60kHz].
The SCS of 60kHz is not supported for partial RRM requirements, such as Te, so the application of 60kHz is limited. We can pay more attention on the verification under the assumption of 15kHz and 30kHz.
No special clarification on ATG bandwidth is assumed, so reuse the regular bandwidth configuration is fine.
· TDD pattern
Depending on NW implementation, however since the large cell coverage in ATG, an exact TDD pattern of ‘30D4S6U’ is suggested by some company. Which is different from the normally used TDD configruation in existing test case. Therefore such new TDD pattern should be considered as a new candidate for ATG.
In summary, regarding the general test configuration, we have the following proposal:
Proposal 1: The general configuration of the test are suggestted:
· Testing band: 
· Band n79 should be configured for the sake of phase array antenna relevant enhancements testing;
· At least one band within {n1, n3, n34, n39, n41, n78} is considered to test other ATG enhancement besides the phase array antenna relevant enhancements testing;
· Duplex: 
· Similar as in legacy, both FDD and TDD should be configured.
· SCS: 
· Similar as in legacy, both 15kHz, 30kHz should be configured.
· Not consider 60kHz since some RRM requirement is vacant for 60kHz.
· TDD pattern: 
· TDD pattern ‘30D4S6U’, S=’14GP’ should be prioritized in the test.
2.2 Measurement accuracy
UE based frequency and timing compensation are allowed in ATG. Since the frequency compensation has no RRM impact, so we can ignore this when discussing the performance part for RRM. In terms of UE timing compensation, it has been agreed that for timing advance adjustment accuracy requirement, legacy value can be reused. So no new TA adjustment accuracy requirement introduced. Since the UE based frequency and timing compensation is determined by the UE based on the BS and UE location, the accuracy of BS location and UE location have been touched during the previous discussion. With respect to the UE location determination, the assumption of 40m for GNSS accuracy is agreed, and which has been captured into the Te as an additional margin(Te, GNSS_error = 8x64xTc). Regarding the accuracy of BS location, even though the BS accuracy actually exists for the sake of to aviod providing the true BS location provision, RAN4 decides to not specify the BS location accuracy in spec. 
Furthermore, it is also agreed that no specific requirement is developed for UE timer accuracy and cell phase synchronization accuracy, still reuse legacy TN accuracy.
As a result, from the perspective of UE based frequency and timing compensation, no need to discuss any more in performance part.
Proposal 2: Ignoring the frequency compensation when considering the measurement accuracy since no RRM impact. The accuracy of timing compensation consists of GNSS error and BS location error consideration, both have been addressed. No need to introduce additional measurement accuracy. 
In addition, the measurement requirement of L1 measurement is not enhanced by the scaling factor N even under the assumption of phase array antenna, while the price to guarantee the measurement performance is to perform beam steering based on the positioning capability. Considering such different assumption from legacy TN, furthermore, the interference environment for ATG is different from legacy TN. So to our understanding, the L1 measurement accuracy should be verified, including both absolute accuracy and relative accuracy. Regarding the exact accuracy requirement, it needs to discuss whether reuse the requirements defined in legacy TN or applying some enhancement through the performance evaluation for ATG. In an case, the L1 measurement accuracy should be identified.
Proposal 3: The accuracy requirement of L1 measurement should be identified for ATG.
On the other hand, for L3 measurement, it should be discussed under two cases.
Under the assumption of non-phase array antenna, i.e. omni antenna, compared with legacy TN in FR1, not any enhancement applied. So directly reusing the accuracy requirement of legacy TN is fine. 
While under the assumption of phase array antenna, two sub-cases are included: 
· The NW assistance of ATG cells reference locations is provided to UE
· Otherwise
The additional scaling factor N is introduced for both the two sub-cases, just applying different values of N for each sub-case. This mechanism is similar as that in legacy FR2 TN, while the exact value of N is determined with the consideration of cell deployment in ATG. So the UE behavior under the two sub-cases is different from that in legacy FR1 TN and legacy FR2 TN. It is better to identify the L3 measurement accuracy for the case of phase array antenna.
Observation 1: The requirement of L3 measurement is divided into two cases: phase array antenna case and non-phase array antenna i.e. omni antenna case. For the former, reuse the requirement of legacy FR1 TN. For the latter, additional scaling factor N is introduced to address the beam issue during L3 measurement.
Proposal 4: Regarding L3 measurement accuracy, reuse the accuracy requirement of legacy FR1 TN for the non-phase array antenna assumption; it is better to identify the accuracy requirement for the phase array antenna assumption.
2.3 Test cases
Multiple core requirements were identified in the core part of ATG, including the cell re-selection under IDLE/INACTIVE mode, RRM requirements under CONNECTED mode, the time and frequency compensation and so on. To simplify the testing, a general principle suggested by us is to only define the test cases for those requirements that are different from the TN deployment or not involved in the TN deployment. For the requirements that are same as TN, no need to define new test cases since the performance can be verified in legacy test cases for TN. Regarding the requirements same as NTN, since the test case defined for NTN has been verified, so no need to define test case for ATG.
Proposal 5: A general principle is to only define the test cases for those requirements that are different from the TN deployment or not involved in the TN deployment.
We listed all test cases which needs to be verified in ATG according to the general principle.
	TC index
	TC
	Purpose

	1
	ATG UE transmit timing
	To verify the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits.

	2
	ATG UE timing advance 
	To verify the UE Timing Advance adjustment delay and accuracy requirement, including the Koffset into the consideration.

	3
	Inter-frequency measurement for cell re-selection
	To verify whether the UE would perform set 1 or set 2 requirements based on the NW indicator. Furthermore, the Set 1 requirements is used by default if without any NW indicator.

	4
	Intra-frequency measurement for CONNECTED mode under phase antenna array assumption
	To verify whether the UE perform the intra-frequency measurement with the newly introduced scaling factor N. Both cases of with and without ATG cells location provision should be verified.

	5
	Inter-frequency measurement for CONNECTED mode under phase antenna array assumption
	To verify whether the UE perform the inter-frequency measurement with the newly introduced scaling factor N. Both cases of with and without ATG cells location provision should be verified.

	6
	L1-RSRP measurement accuracy under phase antenna array  assumption
	To verify whether the L1-RSRP measurement accuracy is within the specified limits under the assumption of phase antenna array

	7
	L1-SINR measurement accuracy under phase antenna array assumption
	To verify whether the L1-SINR measurement accuracy is within the specified limits under the assumption of phase antenna array

	8
	Intra-frequency measurement accuracy for CONNECTED mode under phase antenna array assumption  
	To verify whether the Intra-frequency measurement accuracy is within the specified limits under the assumption of phase antenna array. Both the cases with and without NW assistance on ATC cells reference location provision should be verified. 

	9
	Inter-frequency measurement accuracy for CONNECTED mode under phase antenna array assumption  
	To verify whether the Inter-frequency measurement accuracy is within the specified limits under the assumption of phase antenna array. Both the cases with and without NW assistance on ATC cells reference location provision should be verified. 



Proposal 6: The following test cases are preferred for ATG test:
	TC index
	TC
	Purpose

	1
	ATG UE transmit timing
	To verify the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits.

	2
	ATG UE timing advance 
	To verify the UE Timing Advance adjustment delay and accuracy requirement, including the Koffset into the consideration.

	3
	Inter-frequency measurement for cell re-selection
	To verify whether the UE would perform set 1 or set 2 requirements based on the NW indicator. Furthermore, the Set 1 requirements is used by default if without any NW indicator.

	4
	Intra-frequency measurement for CONNECTED mode under phase antenna array assumption
	To verify whether the UE perform the intra-frequency measurement with the newly introduced scaling factor N. Both cases of with and without ATG cells location provision should be verified.

	5
	Inter-frequency measurement for CONNECTED mode under phase antenna array assumption
	To verify whether the UE perform the inter-frequency measurement with the newly introduced scaling factor N. Both cases of with and without ATG cells location provision should be verified.

	6
	L1-RSRP measurement accuracy under phase antenna array  assumption
	To verify whether the L1-RSRP measurement accuracy is within the specified limits under the assumption of phase antenna array

	7
	L1-SINR measurement accuracy under phase antenna array assumption
	To verify whether the L1-SINR measurement accuracy is within the specified limits under the assumption of phase antenna array

	8
	Intra-frequency measurement accuracy for CONNECTED mode under phase antenna array assumption  
	To verify whether the Intra-frequency measurement accuracy is within the specified limits under the assumption of phase antenna array. Both the cases with and without NW assistance on ATC cells reference location provision should be verified. 

	9
	Inter-frequency measurement accuracy for CONNECTED mode under phase antenna array assumption  
	To verify whether the Inter-frequency measurement accuracy is within the specified limits under the assumption of phase antenna array. Both the cases with and without NW assistance on ATC cells reference location provision should be verified. 



3. Conclusion
In this contribution, we have the following proposals for the performance requirements of ATG system:
Proposal 1: The general configuration of the test are suggested:
· Testing band: 
· Band n79 should be configured for the sake of phase array antenna relevant enhancements testing;
· At least one band within {n1, n3, n34, n39, n41, n78} is considered to test other ATG enhancement besides the phase array antenna relevant enhancements testing;
· Duplex: 
· Similar as in legacy, both FDD and TDD should be configured.
· SCS: 
· Similar as in legacy, both 15kHz, 30kHz should be configured.
· Not consider 60kHz since some RRM requirement is vacant for 60kHz.
· TDD pattern: 
· TDD pattern ‘30D4S6U’, S=’14GP’ should be prioritized in the test.
Proposal 2: Ignoring the frequency compensation when considering the measurement accuracy since no RRM impact. The accuracy of timing compensation consists of GNSS error and BS location error consideration, both have been addressed. No need to introduce additional measurement accuracy. 
Proposal 3: The accuracy requirement of L1 measurement should be identified for ATG.
Observation 1: The requirement of L3 measurement is divided into two cases: phase array antenna case and non-phase array antenna i.e. omni antenna case. For the former, reuse the requirement of legacy FR1 TN. For the latter, additional scaling factor N is introduced to address the beam issue during L3 measurement.
Proposal 4: Regarding L3 measurement accuracy, reuse the accuracy requirement of legacy FR1 TN for the non-phase array antenna assumption; it is better to identify the accuracy requirement for the phase array antenna assumption.
Proposal 5: A general principle is to only define the test cases for those requirements that are different from the TN deployment or not involved in the TN deployment.
Proposal 6: The following test cases are preferred for ATG test:
	TC index
	TC
	Purpose

	1
	ATG UE transmit timing
	To verify the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits.

	2
	ATG UE timing advance 
	To verify the UE Timing Advance adjustment delay and accuracy requirement, including the Koffset into the consideration.

	3
	Inter-frequency measurement for cell re-selection
	To verify whether the UE would perform set 1 or set 2 requirements based on the NW indicator. Furthermore, the Set 1 requirements is used by default if without any NW indicator.

	4
	Intra-frequency measurement for CONNECTED mode under phase antenna array assumption
	To verify whether the UE perform the intra-frequency measurement with the newly introduced scaling factor N. Both cases of with and without ATG cells location provision should be verified.

	5
	Inter-frequency measurement for CONNECTED mode under phase antenna array assumption
	To verify whether the UE perform the inter-frequency measurement with the newly introduced scaling factor N. Both cases of with and without ATG cells location provision should be verified.

	6
	L1-RSRP measurement accuracy under phase antenna array  assumption
	To verify whether the L1-RSRP measurement accuracy is within the specified limits under the assumption of phase antenna array

	7
	L1-SINR measurement accuracy under phase antenna array assumption
	To verify whether the L1-SINR measurement accuracy is within the specified limits under the assumption of phase antenna array

	8
	Intra-frequency measurement accuracy for CONNECTED mode under phase antenna array assumption  
	To verify whether the Intra-frequency measurement accuracy is within the specified limits under the assumption of phase antenna array. Both the cases with and without NW assistance on ATC cells reference location provision should be verified. 

	9
	Inter-frequency measurement accuracy for CONNECTED mode under phase antenna array assumption  
	[bookmark: _GoBack]To verify whether the Inter-frequency measurement accuracy is within the specified limits under the assumption of phase antenna array. Both the cases with and without NW assistance on ATC cells reference location provision should be verified. 
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