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1.	Introduction
We present our views on GNSS position acquisition method for stationary IoT NTN UEs.
2. 	Discussion
There were on/offline discussions about AT command-based vs. GNSS simulator-based test approaches. Although we still prefer the AT command-based test approach, if the group will define test cases such that UE shall be tested in a fully integrated manner, we believe the test case can be only for UE UL transmission timing accuracy requirements as agreed in Rel-17 NR NTN WI. Regarding whether IoT NTN UE shall have an on-chip GNSS receiver, we do not think it is desirable from use-case perspective because IoT UEs, particularly NB-IoT, are mostly for metering devices installed at specific location, hence, no support of mobility. With this use case, if such IoT UEs are forced to have on-chip GNSS receivers, it will significantly increase the cost of the overall device and reduce the lifespan of the device. There was one question arose as to whether on-chip GNSS receiver is mandator even for IoT NTN UE or not, we do not think the answer is ‘yes’ from the way we read the spec. As can be seen from the highlighted text in the table below, the spec only says IoT NTN UE may obtain the detailed location information from GNSS receiver. In other words, the UE just needs to be equipped with GNSS receiver only at the moment of obtaining the location information. Once the valid location information is obtained and the UE is installed and stays at the same location, i.e. the GNSS receiver won’t be in use any longer, the UE does not have to be equipped with the GNSS receiver, meaning that it can be detached from the UE.
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Observation 1: For stationary IoT NTN UE, on-chip GNSS receiver will significantly increase device cost and reduce device lifespan.

Observation 2: Based on UE capability spec, stationary IoT NTN UEs installed at a specific location are not required to have GNSS receivers attached to the devices once the location information is obtained.

For such type of UEs, one example of conducing the GNSS simulator based test can be as below:

1. Before conducting IoT NTN UE conformance test, a test engineer attaches a UE vendor specific GNSS module to DUT (Device Under Test).
Note: The exact way of the attachment can be up to UE chipset vendor and OEM of the device.

2. TE generates GNSS signals (called GNSS simulator), and the DUT reads GNSS fix from the external peripheral module (GNSS module can be considered a peripheral device), i.e. the peripheral module programs the location obtained from the GNSS simulator into the DUT.
Note: How to program the position information, obtained by the external peripheral device, to the DUT should not be defined in 3GPP spec. All should be left to the vendors and will up to the interface, API, etc.

3. The test engineer may detach the external peripheral module from the DUT

4. The test engineer starts IoT NTN UE conformance test.

In order to avoid unnecessary increase in device cost and decrease in device lifespan, we propose the following for stationary IoT NTN UEs.

Proposal 1: RAN4 defines GNSS simulator-based test approach only for UE UL transmission timing accuracy requirements and adopts AT command-based test approach for the rest of the test cases. The test case for UE UL transmission timing accuracy requirements is defined such that a stationary UE is allowed to use a detachable external peripheral module to be used to receive GNSS signal generated by GNSS simulator and program the acquired the UE position from the GNSS simulator into the UE transceiver before starting the test. The mechanism and interface for UE location programming between the peripheral module and the UE transceiver are UE vendor/OEM-specific and shall not be defined by the conformance test spec.
3.	Conclusion
In this paper, we observed and proposed the following for stationary IoT NTN UEs.
Observation 1: For stationary IoT NTN UE, on-chip GNSS receiver will significantly increase device cost and reduce device lifespan.
Observation 2: Based on UE capability spec, stationary IoT NTN UEs installed at a specific location are not required to have GNSS receivers attached to the devices once the location information is obtained.
Proposal 1: RAN4 defines GNSS simulator-based test approach only for UE UL transmission timing accuracy requirements and adopts AT command-based test approach for the rest of the test cases. The test case for UE UL transmission timing accuracy requirements is defined such that a stationary UE is allowed to use a detachable external peripheral module to be used to receive GNSS signal generated by GNSS simulator and program the acquired the UE position from the GNSS simulator into the UE transceiver before starting the test. The mechanism and interface for UE location programming between the peripheral module and the UE transceiver are UE vendor/OEM-specific and shall not be defined by the conformance test spec.
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4.3.13.2 standalone GNSS-Location
This parameter defines whether the UE is equipped with a standalone GNSS receiver that may be used to provide

detailed location information in RRC measurement report and logged measurements in RRC_IDLE. The GNSS receiver
‘imay be used to provide the location when operating in the NTN cell.

4.3.38.1 ntn-Connectivity-EPC-r17

This field indicates whether the UE supports NTN access. This field is only applicable if the UE supports ce-Moded-
713 or any we-Category-NB. If the UE indicates this capability the UE shall support the following enbancements:

- General:

- handling of cellBarred-NTN-r17 and trackingArealList-r17 in SystemInformationBlockTypel(-NB) as
specified in TS 36.331 [5];

- reception of SysteminformationBlockType31(-NB) as specified in TS 36.331 [5);
- derivation of its position based on its GNSS measurements:
- reporting of the remaining GNSS validity duration as specified in TS 36.331 [5];
A UE indicating support of ce-ModeA-r13 and nin-Connectivity-EPC-r17 shall also indicate support of

‘standaloneGNSS-Location. A UE indicating support for any we-Category-NB and ntn-Connectivity-EPC-r17 is assumed
to have GNSS location capability.
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