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1. Introduction
In the current RRM NTN specifications (TS 36.133 [2] for NTN IoT and TS 38.133 [1] for NTN NR) the need for emulating GNSS signals through a GNSS simulator is not clear. This is leading to ambiguity and different interpretations and implementations in RAN5. In this contribution we try to evaluate the need and feasibility of GNSS signals emulation for the current NTN release. 

2. Discussion
The current state of UE location / movement relevant information is as summarized in the tables below. 
The different “ways” of providing this information have been listed as different “options”.

Table 1: UE location relevant information in NTN NR tests in TS 38.133 (V18.2.0) [1]
	Option
	Description
	TCs

	1
	No position relevant information
	40/66 TCs (60.5 %)
A.14.1.1
A.14.1.2
A.14.1.3
A.14.1.5
A.14.1.6
A.14.1.7
A.14.1.9
A.14.1.10
A.14.2.1.1
A.14.2.1.2
A.14.2.1.3
A.14.2.1.4
A.14.2.2.2.1
A.14.2.2.2.2
A.14.2.2.3.1
A.14.4.2.1
A.14.4.2.2
A.14.4.2.3
A.14.4.2.4
A.14.4.2.5
A.14.4.2.6
A.14.4.3.1.1
A.14.4.3.2.1
A.14.4.4.1
A.14.4.5.1
A.14.5.2.1
A.14.5.2.2
A.14.5.2.3
A.14.5.2.4
A.14.5.2.6
A.14.5.3.1
A.14.5.3.2
A.14.5.3.3
A.14.5.3.4
A.14.6.2.1
A.14.6.2.2
A.14.6.3.1
A.14.6.3.2
A.14.6.4.1
A.14.6.4.2

	2
	UE Position through AT commands
	4/66 TCs (6 %)

	2a
	"UE position (N,S,H)	[(0, 0, 0)]	Set by AT command"
	2/66 TCs (3 %)
A.14.1.4
A.14.1.8

	2b
	"UE position (N,S,H) at T1 start [(0, 0, 0)]	Set by AT command
UE moving speed	km/h	[(108, 0, 0)]	Set by AT command"
	2/66 TCs (3 %) 
A.14.2.1.5
A.14.2.1.6

	3
	GNSS signal through AT commands
	5/66 TCs (7,5 %)

	3a
	During the test, the test system shall emulate and send the GNSS signal to the test UE by AT command.
	5/66 TCs (7.5 %) 
A.14.3.2.1
A.14.4.1.5
A.14.4.1.6
A.14.4.1.7
A.14.4.1.8

	4
	GNSS signal through GNSS simulator
	17/66 TCs (26 %)

	4a
	The test system can emulate and send the GNSS signal to the test UE. The test parameters for GNSS signals are defined in B.4.1
	1/66 TCs (1.5 %)
A.14.3.1.1

	4b
	During the test, the test system shall emulate and send the GNSS signal to the test UE. The test parameters for GNSS signals are defined in B.4.1.
	16/66 TCs (24.5 %)
A.14.2.2.1.1
A.14.2.2.1.2
A.14.4.1.1
A.14.4.1.2
A.14.4.1.3
A.14.4.1.4
A.14.5.1.1
A.14.5.1.2
A.14.5.1.3
A.14.5.1.4
A.14.5.1.5
A.14.5.1.6
A.14.5.2.7
A.14.5.2.8
A.14.6.1.1
A.14.6.1.2



Table 1: UE location relevant information in NTN IoT tests in TS 36.133 (V18.2.0) [2]
	Option
	Description
	TCs

	1
	No position relevant information
	34/68 TCs (50 %)
A.13.3.2.1
A.13.3.2.2
A.13.3.2.3
A.13.4.1.1
A.13.4.1.2
A.13.4.1.3
A.13.4.2.1
A.13.4.2.2
A.13.6.2.1
A.13.6.2.2
A.13.6.2.3
A.13.6.2.4
A.13.6.2.5
A.13.6.2.6
A.14.1.1.4
A.14.2.1.1
A.14.2.1.2
A.14.2.1.3
A.14.2.1.4
A.14.4.1.1
A.14.4.1.2
A.14.4.1.3
A.14.4.1.4
A.14.4.1.5
A.14.4.2.1
A.14.4.2.2
A.14.4.2.3
A.14.4.2.4
A.14.5.1.1
A.14.5.1.2
A.14.5.1.3
A.14.5.1.4
A.14.6.1.1
A.14.6.1.2

	2
	UE Position through AT commands
	3/68 TCs (4%)

	2c
	During the test, the test system shall provide UE position using AT command as described in TS 36.309 [X]
	3/68 TCs (4%)
A.14.1.1.1
A.14.1.1.2
A.14.1.1.3

	3
	GNSS signal through AT commands
	27/68 TCs (40%) 

	3a
	During the test, the test system shall emulate and send the GNSS signal to the test UE by AT command.
	27/68 TCs (40%) 
A.13.1.1.1
A.13.1.1.2
A.13.1.1.3
A.13.3.1.1
A.13.3.1.2
A.13.4.3.1
A.13.4.3.2
A.13.4.3.3
A.13.4.3.4
A.13.4.3.5
A.13.4.3.6
A.13.4.3.7
A.13.4.3.8
A.14.3.1.1
A.14.3.1.2
A.14.3.2.1
A.14.3.2.2
A.14.3.2.3
A.14.3.2.4
A.14.4.3.1
A.14.4.3.2
A.14.4.3.3
A.14.4.3.4
A.14.6.2.1
A.14.6.2.2
A.14.6.2.3
A.14.6.2.4

	4
	GNSS signal through GNSS simulator
	4/68 TCs (6 %)

	4c
	During the test, the test system shall emulate and send the GNSS signal to the test UE. The test parameters for GNSS signals are defined in TBD.
	4/68 TCs (6 %)
A.14.4.3.5
A.14.4.3.6
A.14.4.3.7
A.14.4.3.8



Following high-level observations are done when analysing the summaries above:

Observation 1: UE Location relevant information for NTN test cases has not been specified properly. 

Observation 2: In most of the cases, there is no UE location relevant information (Option 1). In many test cases, AT commands are referred for providing the UE with the location (Option 2) or GNSS signals (Option 3). In few test cases, GNSS simulator is referred to provide the UE with the GNSS signals (Option 4). 

Observation 3: In cases where AT commands or GNSS simulator are referred (Options 2-4), the required position and respective GNSS signal definition are mostly missing. The reference to GNSS signal parameters defined for V2X testing (for NR, B.4.1) is not sufficient.  Moreover, it is not clear how GNSS signals can be provided through AT commands (Option 3).

Observation 4: There is no identifiable technical relevance, between the test scope and location information availability, nor the different ways (“options”) of providing such information (direct  AT commands / indirect  GNSS signals).

The almost “random” way of specifying the UE location information in the specification, makes difficult to understand the real need of the UE position in the test case, and the way how it is provided to the UE from the TE. A revisiting and clean-up of the same seems unavoidable. Given the big amount of test cases, we think that defining the whole information in a centralized section is more effective. 

Proposal 1: Revisit the UE location information need and its format of definition. Move and specify the UE location information need, details and provision method in a common section. Detailed exceptions can be handled in individual test cases.
  
In our understanding the UE location is relevant for location related mobility and for time / delay calculation related to the SAN satellites described through the relevant ephemeris. A UE location provided through AT commands would clearly test the above requirement, which is the delta to a terrestrial LTE / NR UE. However, we do see in the specification also indirect provision of the UE location through GNSS signals. We have certain unclarities and concerns with this approach. 

First, if the location is not provided directly, but through simulated GNSS signals, then the UE GNSS performance is integrated into the test scope. This seems more an end-to-end test and not a classical conformance test with a clear test scope. It introduces another level of uncertainty and dependency for the test verdict. 

Second, at least currently the precise need of the GNSS performance is not recognisable in the test case, since it is neither stated in the test scope, not there is a clear pattern, for which test cases it has been specified. Thus, such GNSS performance is really intended, it shall be clearly stated in the test scope.

Observation 5: UE location provision through GNSS signals integrates GNSS performance in the test scope, making the testing of the proper conformance requirement less deterministic. 

Observation 6: It is not clear in the specification, whether the inclusion of GNSS performance in the test is intentional or not, and for which reason and type of requirement.

Proposal 2: Revisit UE location information need with GNSS signals. Conclude and state clearly whether GNSS performance is required as part of the test scope.

Third, we understand that with the increasing complexity of the NTN scenarios, GNSS location performance will become an unavoidable integral part of the requirements. However, we think that for the NTN technology introduction release (both closed WIs for NR (Rel17) and IoT (Rel-18)) the focus of performance requirements should stay on aspects resulting from protocol differences towards terrestrial LTE / NR UE. This scope is already recognisable also in several simplifications already assumed with regard of doppler, delay, propagation channel, UE movement, satellite types, in both RF and RRM. 

Observation 7: For the NTN introduction release (both closed WIs for NR (Rel17) and IoT (Rel-18)), simplifications have been assumed with regard of doppler, delay, propagation channel, UE movement, satellite types, for both RF and RRM performance testing.

Forth, on the contrary of the simplifications considered above, introducing GNSS performance and simulator increases the overall complexity of the NTN tests, but especially of the NTN test equipment. This might result also in a delay of test case availability and validation. All these aspects are challenging, especially for the cost and time sensitive NTN IoT eco-system. 

Observation 8: (Contrarily to Observation 7) Introducing GNSS performance and simulator increases considerably the NTN tests and test equipment complexity and probably delays the test cases availability.

Considering observation 7 and 8, a crucial need for GNSS performance is not identified, we would propose to cover all RRM tests (similarly as RF) only with AT commands.

Proposal 3: For the introduction release of NTN (both closed WIs for NR (Rel17) and IoT (Rel-18)), define RRM requirements with provision of UE location and movement relevant information, only through AT commands, similarly as RF. 

3. Conclusion
In this discussion paper, we discuss on the specification clarity and the need of GNSS simulator in the NTN RRM TCs. Following Observations and Proposals are made:
Observation 1: UE Location relevant information for NTN test cases has not been specified properly. 

Observation 2: In most of the cases, there is no UE location relevant information (Option 1). In many test cases, AT commands are referred for providing the UE with the location (Option 2) or GNSS signals (Option 3). In few test cases, GNSS simulator is referred to provide the UE with the GNSS signals (Option 4). 

Observation 3: In cases where AT commands or GNSS simulator are referred (Options 2-4), the required position and respective GNSS signal definition are mostly missing. The reference to GNSS signal parameters defined for V2X testing (for NR, B.4.1) is not sufficient.  Moreover, it is not clear how GNSS signals can be provided through AT commands (Option 3).

Observation 4: There is no identifiable technical relevance, between the test scope and location information availability, nor the different ways (“options”) of providing such information (direct  AT commands / indirect  GNSS signals).

Proposal 1: Revisit the UE location information and its format of definition. Move and specify the UE location information need, details and provision method in a common section. Detailed exceptions can be handled in individual test cases.

Observation 5: UE location provision through GNSS signals integrates GNSS performance in the test scope, making the testing of the proper conformance requirement less deterministic. 

Observation 6: It is not clear in the specification, whether the inclusion of GNSS performance in the test is intentional or not, and for which reason and type of requirement.

Proposal 2: Revisit UE location information need with GNSS signals. Conclude and state clearly whether GNSS performance is required as part of the test scope.

Observation 7: For the NTN introduction release (both closed WIs for NR (Rel17) and IoT (Rel-18)), simplifications have been assumed with regard of doppler, delay, propagation channel, UE movement, satellite types, for both RF and RRM performance testing.

Observation 8: (Contrarily to Observation 7) Introducing GNSS performance and simulator increases considerably the NTN tests and test equipment complexity and probably delays the test cases availability.

Proposal 3: For the introduction release of NTN (both closed WIs for NR (Rel17) and IoT (Rel-18)), define RRM requirements with provision of UE location and movement relevant information, only through AT commands, similarly as RF. 
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