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At RAN4#98-e meeting, the LS from RAN5 on testing requirements for A-GNSS Sensitivity [1] was first discussed. The actions to RAN4 were as follows:
	To RAN 4 group
ACTION: 	RAN5 respectfully asks RAN 4 for guidance on the LTE and NR frequency bands, and band combinations, impacting the A-GNSS Sensitivity requirements in LTE and NR, and in particular in EN-DC, taking into account possible intermodulation and other interference mechanisms that may affect the GNSS bands.
In the case that this action is expected to take some time to complete, RAN 5 would greatly appreciate one or more status reports on the progress.



At RAN4#100-e progress was made on the EN-DC band combinations for the testing the A-GNSS sensitivity requirements and a corresponding CR to TS 38.171 was agreed in [2].
However, there was no progress on the LTE and NR frequency bands impacting the A-GNSS sensitivity requirements in LTE and NR. 
In this contribution, we discuss the LTE and NR frequency bands possibly impacting the A-GNSS sensitivity requirements. Accordingly, draft CRs to TS 36.171 and 38.171 are proposed in the Annex of this contribution.
2.	LTE and NR frequency bands impacting the A-GNSS Sensitivity requirements
The current A-GNSS requirements in TS 36.171 [3] and TS 38.171 [4] do not provide any guidance on frequency bands for testing the requirements. Normally, this means that the performance of a test case is not influenced by the bearer band used for the test scenario and the test can be performed with any bearer band within a radio technology supported by the DUT. However, when the UE transmitter is operating it can affect the GNSS receiver sensitivity, dependent on the frequency band used for the transmission. 
The following interference products are typically considered in GNSS interference scenarios:
(1)	Harmonic products (mainly 2nd harmonic, H2)
(2)	2-Transmitter 2nd order intermodulation products (IM2)
(3)	2-Transmitter 3rd order intermodulation products (IM3)
(4)	Cross-band isolation.
Based on the above considerations, a harmonic intermodulation analysis was performed in [5]. Harmonic and intermodulation products were considered for on device transmitters operating on LTE and NR frequency bands and band combinations. For the GNSS L1 frequency bands, the following high-risk bands potentially impacting the GNSS receiver sensitivity were found [5]:
Band 13:	2nd harmonic of UL TX falling into GPS, Galileo and BDS L1, E1, and B1 bands, respectively.
Band 14:	2nd harmonic of UL TX falling into GPS and Galileo L1, E1 bands, respectively.
Band 44:	2nd harmonic of UL TX falling into GPS, Galileo, BDS, and GLONASS L1, E1, B1, and G1 					bands, respectively.
Band 24:	Potential cross-band isolation issue (UL carrier adjacent to GNSS L1 band)
Note, we do not differentiate E-UTRA and NR operating bands above (since LTE or NR does not make a significant difference here), although, some LTE bands have not yet been specified for NR. 

Proposal 1:	Regarding the RAN5 question on the LTE and NR frequency bands impacting the A-GNSS sensitivity requirements, provide the following response to RAN5:
RAN4 has identified the following E-UTRA/NR frequency bands potentially impacting the A-GNSS Sensitivity Requirements: Bands 13, 14, 44 24.

The test frequencies need to be selected appropriately for the desired test purpose. For example, the mid-range UL frequency for band 13 is set to 782 MHz [6]. The 2nd order harmonics would then be a jammer at 1564 MHz which falls outside the BDS B1 band for example.

Since TS 36.171 and TS 38.171 currently do not provide any guidance on frequency bands for testing the A-GNSS sensitivity requirements, the above identified high-risk bands should be captured in the core requirements. Draft CRs are provided in the Annex of this contribution.

Proposal 2:	Endorse the draft CRs to TS 36.171 and TS 38.171 provided in the Annex of this contribution.

3.	Summary
In this contribution, we discussed the RAN5 question on the LTE and NR frequency bands impacting the A-GNSS sensitivity requirements. The following proposals were made.
Proposal 1:	Regarding the RAN5 question on the LTE and NR frequency bands impacting the A-GNSS sensitivity requirements, provide the following response to RAN5:
RAN4 has identified the following E-UTRA/NR frequency bands potentially impacting the A-GNSS Sensitivity Requirements: Bands 13, 14, 44 24.
Proposal 2:	Endorse the draft CRs to TS 36.171 and TS 38.171 provided in the Annex of this contribution.
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In all test cases other than Sensitivity in clause 5.1 the E-UTRA frequency used shall be the mid range for the E-UTRA operating band. The E-UTRA frequency with respect to the GNSS carrier frequency shall be offset by +0.025 PPM.
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Table B.1.7-1: E-UTRA operating bands for verifying GNSS sensitivity
	E-UTRA operating bands
	13,14, 24, 44
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B.1.7	E-UTRA or NR frequency and frequency error
In all test cases other than Sensitivity in clause 5.1 with E-UTRA frequency, the E-UTRA frequency used shall be the mid-range for the E-UTRA operating band. The E-UTRA frequency with respect to the GNSS carrier frequency shall be offset by +0.025 PPM.
In all test cases other than Sensitivity in clause 5.1 with NR, the NR frequency used shall be as specified in TS 38.508-1 [20], clause 4.3.1. The NR frequency with respect to the GNSS carrier frequency shall be offset by + 0.025 PPM.
For verifying the sensitivity requirements in clause 5.1 with NR single carrier, the sensitivity tests shall be performed in each frequency band listed in Table B.1.7-1. The NR frequency and channel configuration shall be selected to ensure second order harmonics and other distortion will fall into the GNSS receiver bands as defined in clause B.1.13.2 for the particular GNSS. 
NOTE:	If the DUT does not support any of the frequency bands listed in Table B.1.7-1 the sensitivity tests in clause 5.1 can be performed in any frequency band supported by the DUT.
Table B.1.7-1: NR operating bands for verifying GNSS sensitivity
	NR operating bands
	n14
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