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[bookmark: _Toc116995841]Introduction
In Rel-17, support for NB-IoT and eMTC over NTN was studied in[1] and defined in RAN1, RAN2, and RAN3 under the Work Item described in . RAN4 requirements will be defined in a release-independent manner in Rel-18. The work was initiated in the RAN4 #104 meeting and must be continued following the WF from previous meetings  and the WID [2].
In meeting RAN4 #105, the discussion on the WI has progressed and some issues were identified and left for further studies on the Way-Forward approved in that meeting [3]. 
In this document, Nokia’s views regarding the following topics are presented:
· Satellite Assistance information configuration for RRM test cases
· GNSS configuration and acquisition in the RRM performance cases


[bookmark: _Toc116995842]Discussion
Satellite Assistance Information
In previous RAN4 #105 meeting, it was decided to further discuss adopting the framework used for NR NTN to define the satellite assistance information provided in the configuration for the test cases in IoT NTN
	Issue 3: Satellite assistance information
FFS for following proposals:
· RAN4 to reuse the Rel-17 NR NTN test framework for IoT NTN tests which includes predefining configurations for serving cell’s satellite and neighbour cell’s satellite. 
· RAN4 to introduce assistance information for test cases that require neighbour cell measurements for NB-IoT and eMTC. Details of assistance information is FFS. 
· RAN4 to introduce assistance information for handover to target cell eMTC. Details of assistance information is FFS. 




However, the work for NR is still in progress, with the respective WID extended for completing the framework on satellite assistance information. So, it is to the interest of the progress of the WI for IoT over NTN to continue in parallel the discussion on satellite assistance information. 
[bookmark: _Toc127530864]RAN4 to discuss the satellite assistance information configured in IoT NTN in parallel with the ongoing discussions for NR over NTN. 
The discussion must start at defining the generation of the orbital information at the test equipment that will be fed to the UE via SIB31.  
[bookmark: _Toc127530865]The satellite assistance information at the test equipment might be generated via sampling of orbital parameters measured for a real satellite or generated via a propagator model. 

[bookmark: _Toc127530866]In order to use real data for generating the samples, it would be necessary that companies contributed with such vectors of data. And unless a significant number of orbits are provided with the data, this solution would lack the flexibility to test UE equipment using different GNSS locations. 
[bookmark: _Toc127530867]RAN4 shall decide whether the generation of the satellite ephemeris and orbital parameters at the test equipment must be performed using a reference propagator model, as agreed for NR over NTN. 
a. [bookmark: _Toc127530868]The reference propagator model selected is Eckstein-Hechler 
b. [bookmark: _Toc127530869]The satellite assistance altitude for NGSO case sis 600 kms and the elevation angle between the horizon plan at the UE and the satellite should not be smaller than 30 degrees during the test cases. 
[bookmark: _Toc127187855]There are infinite valid orbits around Earth that could be used for testing purposes. If different TEs implement different orbital parameters, it might be difficult to guarantee that all UEs are tested under the same conditions and in certain cases it might get more difficult to specify the test metrics. Therefore, it is necessary to introduce some guidance for the performance configuration. 
[bookmark: _Toc127530870]It is preferred for RRM tests, specially the transmit timing test case, that that the elevation angle between the UE and the serving cell is not set close to 90 degrees for NGSO scenarios, as there will be almost no variation on the UE transmit timing. 
[bookmark: _Toc127187857][bookmark: _Toc127530871]Create reference SIB31 configuration for serving and neighbor cells for the NTN test cases. 
[bookmark: _Toc127187859][bookmark: _Toc127530872]In the configuration for NGSO test cases, the satellite information shall be initiated at a position where the elevation angle measured by the UE at the chosen GNSS position used for the test is below [35] degrees. The serving satellite is set to be moving away from the UE whereas the neighbor satellite is set to be approaching the UE position during the tests.  
c. [bookmark: _Toc127187861][bookmark: _Toc127530873]The initial elevation angle might be increased if needed for guaranteeing the GNSS is within the limit of 30 degrees throughout the entire duration of the test. 
d. [bookmark: _Toc127530874]If RAN4 identifies some test cases where a higher elevation angle is more meaningful, RAN4 might specify a second configuration for such test cases. 
[bookmark: _Toc127187863][bookmark: _Toc127530875]FFS if neighbor and serving satellites need to be necessarily configured on the same orbital plane.  

GNSS configuration in the performance cases
In the configuration and reference information provided for the test cases, there are two main ways of generating the GNSS position of the UE:
1. UE location is acquired via GNSS positioning and the GNSS is signal is simulated for the test case.
2. UE location is provided via AT command by the test equipment

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, the satellite ephemeris, perform some 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) Test of UE implementation of the feature and future proof configuration for GNSS MGs: 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. Besides, currently RAN1 and RAN2 are introducing the concept of GNSS-MG where a MG can be designated by the NW to the UE, to enforce the acquisition (refresh) of the UE GNSS position. This feature will only be satisfactorily tested if the GNSS is simulated on the test environment. 
c) 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. 

[bookmark: _Toc117874535][bookmark: _Toc118727979][bookmark: _Toc126582117][bookmark: _Toc127530876]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. 
[bookmark: _Toc117874536][bookmark: _Toc118727980][bookmark: _Toc126582118][bookmark: _Toc127530877]For the acquisition of UE location in UE transmit timing test cases,  utilize Option 1: UE location is acquired by GNSS positioning, and the test parameter for GNSS simulated signal power levels are defined for the test setup. 


Common delay configuration
The usage of satellite assistance information is based on both: ephemeris and common delay parameters, which respectively correspond to the propagation delay in the service link and feeder link. Both parameters are necessary for UE procedures, in special timing pre-compensation. The feeder link delay parameters are provided by the ta-Common, ta-CommonDrift and ta-CommonDriftVariant in SIB31. And according to TS 36.213[8], they are to be used such that the calculated common delay corresponds to “the distance at time t between the serving satellite and the uplink time synchronization reference point divided by the speed of light”. For developing a configuration for common delay we propose the following:

[bookmark: _Toc117889481][bookmark: _Toc127530878]The common delay parameters provided in SIB31 for the RRM test cases can be obtained as follows: for each satellite motion trajectory configuration vector, define one GNSS location on Earth to represent the uplink time synchronization reference point. The common delay is then calculated from the distance between the satellite position defined by the satellite motion trajectory and the time synchronization reference point. 



[bookmark: _Toc116995848]Conclusion
The paper has discussed important issues in RRM performance cases for NB-IoT and eMTC communications over NTN.  Such as 
· Satellite Assistance information configuration for RRM test cases
· GNSS configuration and acquisition in the RRM performance cases
In light of the arguments listed and discussed in this paper we make the following set of observations and proposals:


Proposal 1: RAN4 to discuss the satellite assistance information configured in IoT NTN in parallel with the ongoing discussions for NR over NTN.
Observation 1: The satellite assistance information at the test equipment might be generated via sampling of orbital parameters measured for a real satellite or generated via a propagator model.
Observation 2: In order to use real data for generating the samples, it would be necessary that companies contributed with such vectors of data. And unless a significant number of orbits are provided with the data, this solution would lack the flexibility to test UE eqipment using different GNSS locations.
Proposal 2: RAN4 shall decide whether the generation of the satellite ephemeris and orbital parameters at the test equipment must be performed using a reference propagator model, as agreed for NR over NTN.
a.	The reference propagator model selected is Eckstein-Hechler
b.	The satellite assistance altitude for NGSO case sis 600 kms and the elevation angle between the horizon plan at the UE and the satellite should not be smaller than 30 degrees during the test cases.
Observation 3: It is preferred for RRM tests, specially the transmit timing test case, that that the elevation angle between the UE and the serving cell is not set close to 90 degrees for NGSO scenarios, as there will be almost no variation on the UE transmit timing.
Proposal 3: Create reference SIB31 configuration for serving and neighbor cells for the NTN test cases.
Proposal 4: In the configuration for NGSO test cases, the satellite information shall be initiated at a position where the elevation angle measured by the UE at the chosen GNSS position used for the test is below [35] degrees. The serving satellite is set to be moving away from the UE whereas the neighbor satellite is set to be approaching the UE position during the tests.
a.	The initial elevation angle might be increased if needed for guaranteeing the GNSS is within the limit of 30 degrees throughout the entire duration of the test.
b.	If RAN4 identifies some test cases where a higher elevation angle is more meaningful, RAN4 might specify a second configuration for such test cases.
Proposal 5: FFS if neighbor and serving satellites need to be necessarily configured on the same orbital plane.
Observation 4: 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.
Proposal 6: For the acquisition of UE location in UE transmit timing test cases,  utilize Option 1: UE location is acquired by GNSS positioning, and the test parameter for GNSS simulated signal power levels are defined for the test setup.
Proposal 7: The common delay parameters provided in SIB31 for the RRM test cases can be obtained as follows: for each satellite motion trajectory configuration vector, define one GNSS location on Earth to represent the uplink time synchronization reference point. The common delay is then calculated from the distance between the satellite position defined by the satellite motion trajectory and the time synchronization reference point.
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