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Introduction
The following discussions have been captured in R4-2106103 (WF on [307] NTN_Solutions_Part1), during RAN4#98-bis-e meeting:RAN4#98-bis-e meeting agreements:

· Baseline assumption: The linkage between NTN Gateway and non-NTN gNB is up to implementation and without 3GPP standardized solution
· Pending on further check on the test feasibility of Rx requirements on gNB side of service link 
· RAN4 to decide if there are any testing concerns for Satellite + feeder link + NTN-Gateway + gNB as a single entity, and why.



 Other discussions have been also captured with respect to NTN RAN3 (agreed) architecture:RAN4#98-bis-e meeting agreements:

· RAN4 shall consider the architecture defined by RAN3 as baseline and shall allow further potential modifications if required pending further check on test feasibility.
· RAN4 shall consider the architecture defined by RAN3 as baseline for test setup pending on further check on test feasibility.




For the NTN gNB, please refer to the RAN3 architecture previously mentioned. In this architecture, the (NTN) gNB is composed from NTN infrastructure and non-NTN gNB infrastructure elements. Therefore, the Satellite + feeder link + NTN-Gateway + non-NTN infrastructure gNB functions may be considered as a single entity.

The goal of this contribution is to further clarify the setup and/or the test feasibility of Rx requirements on NTN gNB side, for the service link.

Rx Parameters and Rx Testing Setup for NTN gNB
During RAN4 #98-bis-e, the moderator asked for a clarification on the Rx parameters that are representing concerns and asked companies to clarify why the testing could not be feasible.

Moderator Request: In the case of (Satellite + feeder link + NTN-Gateway + gNB) as a single entity, if concern, please provide in the TABLE below the list of Rx parameters for which there are (testing) concerns and please explain why testing could not be feasible.


As a result of this clarification request, two companies provided feedback:
Company
Rx parameter on the service link
for (Satellite + feeder link + NTN-Gateway + gNB) as a single entity
Ericsson
REFSENS being the basis for many other Rx requirements, we would like to understand how the following 3 requirements would be tested (test set up + test procedure) :
REFSENS
Blocking
Rx intermodulation
Nokia
Similar comment as Ericsson on Rx parameters. 
Also, even if this is seen as a single entity, requirements will need to be defined to ensure aspects as timings. We should emphasize that this design, illustrated in issue 1-3, is targeted RAN1/2 and has a note explicit highlighting this limitation in the RAN3 CR.



As a result of this feedback, 3 parameters have been mentioned: REFSENS, Blocking, and Rx intermodulation. In this section we therefore try to further reply to previous feedback with respect on how to test the mentioned Rx parameters and potential test setup/test procedure.

With respect to REFSENS, REFSENS measurement point can be at the satellite payload level, and more precisely at the radio unit side. An NTN Channel Emulator can be used for testing purposes, together with a variable attenuator. The NTN Channel Emulator can consider a channel model with Doppler or without Doppler.
As showed in Figure 1 and Figure 2, the Device Under Test may be composed from the radio unit of the satellite, potentially connected to a Feederlink+GW Emulator (Alternative 1, Figure 1) or to a Feederlink Emulator and a real GW (Alternative 2, Figure 2), and then to a Non-NTN infrastructure gNB which will represent the throughput measurement point.

[image: ]
Figure 1. Rx Parameters: Possible REFSENS Test (Alt1)

[image: ] Figure 2. Rx Parameters: Possible REFSENS Test (Alt2)
For the connectivity with a real GW, the antenna gain may be included in the Feederlink Emulator.
With respect to both Figures 1 and 2, in a first setup, all the components can be cable connected. Depending on the setup, the Feederlink Emulator may be used or not. Instead of the UE and of the NTN Channel Emulator, a signal generator can also be used. In a second setup, a radio signal can be also used. Combinations of the two setups may also be envisaged.
The attenuator is used to determine the minimum power received at the input of DUT for which a throughput loss of 5% is observed/measured at the Non-NTN infrastructure point.
Similar testing setup can be easily imagined for the blocking tests (Figure 3) and for the intermodulation tests (Figure 4), where are also represented the wanted (useful) signal and the interfering signal(s).
[image: ]
Figure 3. Rx Parameters: Possible Blocking Test
[image: ]
Figure 4. Rx Parameters: Possible Intermodulation Test

The DUT device shall be composed of the RU NTN, Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Proposal 1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the RU NTN, Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.

Based on different combinations and following similar testing procedures as in e.g. TS 38.141, throughput measurement point can be used to determine the 5% throughput loss at the Non-NTN infrastructure gNB. 
Proposal 2: Based on different combinations and following similar testing procedures as in TS 38.141, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss.
Proposal 3: The NTN test setup can use a Feederlink Channel Emulator or not.
Proposal 4: The NTN test setup can use a NTN Channel Emulator or not, with Doppler or without Doppler.
The quality of the radio at the satellite payload side is the most predominant factor of the Rx tests for the gNB side of the NTN service link.
Observation 1: The quality of the radio at the satellite payload side is the most predominant factor of the Rx tests for the gNB side of the NTN service link.

Conclusions
Proposal 1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the RU NTN, Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Proposal 2: Based on different combinations and following similar testing procedures as in e.g. TS 38.141, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss. 
Proposal 3: The NTN test setup can use a Feederlink Emulator or not.
Proposal 4: The NTN test setup can use a NTN Channel Emulator or not, with Doppler or without Doppler.
Observation 1: The quality of the radio at the satellite payload side is the most predominant factor of the Rx tests for the gNB side of the NTN service link.
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