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[bookmark: _Ref463014664]1.	Introduction
There are still few open (and missing) items for NR NTN in core WG which are critical for the progress of the RAN5 NR NTN WI. This paper discusses those open items.

2.	Discussion
Current TS 38.101-5 does not specify providing satellite ephemeris information, GNSS acquisition mode, frequency pre-compensation for the RF Tx/Rx and Performance test cases. These are critical aspects for a NR NTN test setup.

One exception is the frequency error test case where TS 38.101-5 has the following text
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TS 38.300 clause 16.14.2 text is pasted below.
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So for the frequency error test case, RAN4 has explicitly stated about frequency pre-compensation, but is still missing information on the need for GNSS acquisition, how many satellites to be assumed for the test, dependency of satellite visibility on the location and time. 

RRM spec (TS 38.133) for NR NTN also has these open issues which are pending to be discussed in RAN4.

Regarding GNSS acquisition, a GNSS simulator can be implemented for the test setup. The other option is to provide one-shot GNSS to the UE. This can be achieved via AT command. In order to avoid test system complexity, our preference is to go with one-shot GNSS

Proposal 1: For GNSS acquisition, use one-shot GNSS via AT command for RF and RRM test cases

Regarding frequency pre-compensation to account for the doppler shift encountered by the signal, synchronization reference point (RP) can be anywhere between gNB (ground terminal) and SAN (satellite access node) as illustrated in Figure 16.14.2.1-1 above. Whichever is the RP point, Test System needs to establish that and accordingly provide pre-compensated signal to the UE.

Although TS 38.101-5 only has reference to frequency pre-compensation for Frequency error test, in our opinion all test cases require this frequency pre-compensation in order to emulate the signal coming from gNB to SAN in GSO/NGSO orbit.
Proposal 2:  Include frequency pre-compensation for all RF Tx/Rx, Performance and RRM test cases.

Another aspect not yet included in the RAN4 core spec is emulating the propagation delay that a real UE will experience when receiving signal from gNB via SAN on GSO/NGSO orbit. This propagation delay is in addition to any fading propagation channel defined by RAN4 for performance test cases.

Requesting Test Equipment vendors to share their proposals on how they plan to implement satellite propagation delay in the test setup for all RF Tx/Rx, Performance and RRM test cases.

Proposal 3a: Enable NTN signal propagation delay emulation for all RF Tx/Rx, Performance and RRM test cases. 
Proposal 3b: Draft action point for TE vendors to bring proposals on how to implement NTN signal propagation delay emulation.

Most of the RAN4 requirements currently assume a single satellite ephemeris to be provided to the UE for the test. But due to the orbital mechanics, it can be seen that a NGSO satellite (eg Iridium satellite at ~ 780 Km orbit with 86.4 deg inclination LEO orbit) shall be visible to the UE on earth anywhere from few seconds to 10-12 minutes depending on the time and location of the UE.

From the initial UE call setup to setting up the test to actual test measurements, if the elapsed time is > max visibility time (~10-12 minutes) then the UE under test will lose satellite visibility and the test will no longer be valid. Most of the RF Tx/Rx and Performance test cases and quite a few RRM might get completed within 10 minutes. So it should be OK for those test cases to use a single satellite ephemeris information along with hard coded fixed UE location and time.

Proposal 4: Identify RF Tx/Rx, Performance and RRM test cases which would be completed within ~10 minutes.

For test cases which might go longer than ~ 10 minutes, eg PMI test cases or RRM test cases requiring multiple iterations without a device reset in between iterations, more than 1 satellite ephemeris info needs to be provided to the UE. Also switching of NR NTN signal from one satellite to another constitutes a handover for the UE. So necessary RRC procedures also need to be initiated in the test. 

RAN4 group also will be discussing this aspect in the current meeting. 

Proposal 5: Discuss internally within RAN5 on possible solutions and provide the feedback to respective RAN4 colleagues internally or via a formal LS response.
3.	Conclusion
Proposal 1: For GNSS acquisition, use one-shot GNSS via AT command for RF and RRM test cases

Proposal 2:  Include frequency pre-compensation for all RF Tx/Rx, Performance and RRM test cases.

Proposal 3a: Enable NTN signal propagation delay emulation for all RF Tx/Rx, Performance and RRM test cases. 

Proposal 3b: Draft action point for TE vendors to bring proposals on how to implement NTN signal propagation delay emulation.

Proposal 4: Identify RF Tx/Rx, Performance and RRM test cases which would be completed within ~10 minutes.

Proposal 5: Discuss internally within RAN5 on possible solutions and provide the feedback to respective RAN4 colleagues internally or via a formal LS response.
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5.4.1 Frequency error

‘The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite
UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift according to 3GPP
TS 38.300 [9] clause 16.14.2. The mean value of basic measurements of NTN UE modulated carrier frequency
shall be accurate to within = 0.1 PPM observed over a period of 1 ;s of cumulated measurement intervals
compared to ideally pre-compensated reference uplink carrier frequency.

[NOTE: The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier
frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift. For the
test case, the location of the UE is explicily provided to the UE from the test cquipment.]

Requirement will be verified for at least two cases of which one has zero Doppler conditions.
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16.14.2 Timing and Synchronization

16.14.2.1  Scheduling and Timing|

To accommodate the propagation delay in NTNs, several timing relationships are enhanced by a Common Timing
Advance (Common TA) and two scheduling offsets Koyyyoc and Ky, illustrated in Figure 16.14.2.1-1

- CommonTA is a configured offset that corresponds to the RTT befween the Reference Point (RP) and the
NTN payload.

- Kuge, is 2 configured scheduling offset that need to be larger or equal to the sum of the service link RTT
and the Common TA.

- Kuac is a configured offset that need to be larger or equal to the RTT befween the RP and the gNB.

0

Figure 16.14.2.1-1: lllustration of timing relationship

DL and UL are frame aligned at the uplink time synchronization reference point (RP) with an offset given by
Nasasis (see clause 4.3 of TS 38.211 [52))

‘The offset Ky is used to delay the application of a downlink configuration indicated by a MAC CE command
on PDSCH, see TS 38.213 [38], and estimation of UE-gNB RTT, see TS 38.321 [6]. It may be provided by the
network when downlink and uplink frame timing are not aligned at @NB. The Kypg is also used in the random
access procedure, to determine the start time of RAR window/MsgB window after a Msgl/MsgA transmission
(see TS 38.213 [38))





