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[bookmark: _Toc116995841]Introduction
In the RAN plenary meeting (RAN #98e), it was agreed to postpone the completion of the NTN_Solutions work item [1]. The remaining open issues were captured on the status report in RP-222739 [2]. Among the remaining open items is the clarification regarding the transmit timing test configuration, in special regarding the GNSS acquisition by the UE during the transmit timing test.
[bookmark: _Toc116995842]Discussion

In the past meeting, the discussions around performance requirements for UE transmit timing progressed, but nonetheless there are still some open issues that require RAN4 attention. In the WF provided in [3], one of the open issues regards the test configuration for UE transmit timing. 
	· Issue 4-1: Acquisition of UE location in UE timing test cases
· Option 1: 
· UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
· Option 2: 
· For NTN UE timing test cases, it is suggested to use AT command approach to acquire UE location in order to simplify the test configuration.




The main difference between both options is that, whereas in Option 1 the UE has to perform GNSS positioning for estimating its own position, in the second one the UE is provided by the test equipment with the “UE reference position” for the test. 
From our point of view the option 2 does not satisfy the objectives and intent of the present test. In special, regarding the following aspects: 
a) UE positioning for RRM purposes is a new functionality: For some other aspects in NTN, the test cases were developed assuming the baseline legacy behavior of terrestrial UEs plus modifications regarding the specificities of the NTN scenario. However, timing pre compensation should not be under similar assumption. In previous releases, there was no feature where the reliance of the Timing Advance procedure was solely at the UE side. Before, the timing advance was a closed-loop feature, controlled by network. In NTN, this is the first time the UE is in charge of calculating and implementing timing advance pre-compensation. Moreover, the UE has first to acquire its own position, obtain the satellite ephemeris through SIB19, perform the needed calculations and share this information with the lower layers for timing pre-compensation. This sort of functionality was not tested before, and it is a fundamental part of UE operation.  
b) GNSS inaccuracy and relaxation of the requirements: In RAN4 #101 [4], companies have agreed to relax the transmit timing accuracy requirement, on the grounds of the GNSS inaccuracy observed in NTN scenarios. This agreement shows the intention to consider the inaccuracy of GNSS positioning into NTN as a relevant source of error for the UE procedure. If the exact UE position to be used in the test is conveyed to the UE, there is no inaccuracy in the UE positioning, and therefore the reason for the timing accuracy relaxation is no longer present. The relaxed requirement in this case would only allow a poorer UE implementation, on top of a new feature.   
c) Test of UE implementation of the feature: In LTE (NB-IoT and eMTC) discussions for NTN, there was an implementation of a validity timer for the GNSS fix of the UE in RAN1. The reason behind this decision is that some UEs may not have the capacity to update the reception of GNSS signals while monitoring the DL without gaps. We understand this is necessary due to the limited processing capabilities of IoT UEs. On the other hand, if the test setup provides the location for the UE, the UE with similar implementation - which is not expected under NR over NTN – may succeed the test, which may be prejudicial for the network performance.
d) UE refresh rate of GNSS position: There are no requirements about how often and how UEs acquire their GNSS position. However, NTN UEs need to be capable to update their position as the UE moves, in order to maintain a tight control of timing advance. If the UE position is informed by the test equipment, the test case loses the capacity to test if a moving UE is updating its GNSS position. Some UEs might pass the test case, even if their implementation does not update GNSS position as often as necessary. 
Based on the aforementioned set of points, we then provide the following set of observations and proposals:
[bookmark: _Toc117874534][bookmark: _Toc118727978][bookmark: _Toc126582116]For other RRM features, RAN4 has compromised developing test cases where the UE acquires its position from the test equipment. 

[bookmark: _Toc117874535][bookmark: _Toc118727979][bookmark: _Toc126582117] For the transmit timing test, the usage of the AT command to convey UE position does not fully test the new functionality introduced in NTN. 
Relaxation of the transmit timing accuracy requirement on the grounds of the GNSS inaccuracy observed in NTN scenarios is not anymore justified if the exact UE position to be used in the test is conveyed to the UE.

At least in the UE transmit timing test case, the acquisition of the GNSS by the UE and conversion to RRM related parameters must be tested via a GNSS simulator.
[bookmark: _Toc117874536][bookmark: _Toc118727980][bookmark: _Toc126582118] For the acquisition of UE location in UE transmit timing test cases,  we prefer Option 1: UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
If Option 1 is not adopted by the group, the relaxation of the transmit timing requirements need to be tightened to reflect the loss of impact of GNSS inaccuracy.

[bookmark: _Toc116995848]Conclusion
This paper has discussed the importance of the GNSS acquisition during RRM tests for transmit timing requirement at the UE side. Based on the arguments provided we therefore follow with the presented set of observations and proposals:
Observation 1: For other RRM features, RAN4 has compromised developing test cases where the UE acquires its position from the test equipment. 

Observation 2:  For the transmit timing test, the usage of the AT command to convey UE position does not fully test the new functionality introduced in NTN. 
Observation 3: Relaxation of the transmit timing accuracy requirement on the grounds of the GNSS inaccuracy observed in NTN scenarios is not anymore justified if the exact UE position to be used in the test is conveyed to the UE.

Proposal 1: At least in the UE transmit timing test case, the acquisition of the GNSS by the UE and conversion to RRM related parameters must be tested via a GNSS simulator.
Proposal 2:  For the acquisition of UE location in UE transmit timing test cases,  we prefer Option 1: UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
Proposal 3: If Option 1 is not adopted by the group, the relaxation of the transmit timing requirements need to be tightened to reflect the loss of impact of GNSS inaccuracy.
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