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1. Introduction
There is an LS from RAN5 [1] asking RAN4 to take the following actions:
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.
In RAN4#99-e, further discussions were carried out and a WF was agreed [2] and an LS was sent to RAN5 [3].
In this contribution, we provide further views on the options listed in the WF. 
2. Discussions
2.1 LTE and NR bands for testing

The WF [2] lists the following options:
· There are two options left for discussion:
· Option 1: LTE Bands 13, 14, 24, 44 and NR Bands n13, n14, n24, n79 and n96. In case of the same LTE and NR band supported by a UE, e.g., 14/n14, it suffices to test either LTE band 14 or NR band n14 because of the same interference mechanism (Apple, Xiaomi, Qualcomm, vivo, OPPO)
· Option 2: all UE supported bands (Spirent, R&S)

In our understanding, the purpose of RAN5 LS is to ask RAN4 to conduct technical analysis and provide a basis for deciding how to reduce unnecessary tests while ensuring good test coverage, meaning tests should only be conducted for those bands that may cause interference issues. For other bands, there is no justification for testing. Therefore, we believe option 1 is a proper choice. As to how those bands are selected, we can refer to the analysis in [4], where the possible RF interference mechanisms include harmonic interference, cross band isolation, and RX harmonic mixing are analyzed.  
Proposal 1: On LTE and NR bands for testing, select Option 1.

2.2 EN-DC combinations for testing
The follow agreement is reached in the WF:
· When an EN-DC configuration generates second or third order intermodulation distortion (IMD) products falling into the following GNSS L1/E1/G1/B1 typical receiver bands (where supported by the UE), it shall be considered as a candidate for testing:
· GPS L1 C/A :	1574.3970 – 1576.4430 MHz
· Galileo E1 / GPS L1C:	1573.3740 – 1577.4660 MHz
· GLONASS G1:	1597.5515 – 1605.8860 MHz
· BDS B1I:		1559.0520 – 1563.1440 MHz
· To further reduce testing, all EN-DC configurations are divided into groups with similar IMD level and risks. For each group, only one of the EN-DC configurations supported by the UE in the group shall be tested. Details can be found at Annex B of reference [1]. 
As such, we re-run our IMD analysis. The following band combinations listed in Table 1 are candidates for testing.
Table 1: Interfering EN-DC combinations that have 2nd or 3rd IMDs
	EN-DC combinations
	IMD interferences

	DC_1_n3
	3rd IMD

	DC_1_n40
	3rd IMD

	DC_1_n77
	2nd IMD

	DC_1_n78
	2nd IMD

	DC_2_n66
	3rd IMD

	DC_2_n78
	2nd IMD

	DC_3_n1
	3rd IMD

	DC_3_n34
	3rd IMD (only affect BDS)

	DC_3_n77
	2nd IMD

	DC_3_n78
	2nd IMD

	DC_3_n79
	3rd IMD (not affect GLONASS)

	DC_4_n78
	2nd IMD

	DC_5_n12
	2nd IMD (only affect BDS)

	DC_5_n40
	2nd IMD (not affect GLONASS)

	DC_5_n78
	3rd IMD (only affect GLONASS)

	DC_7_n8
	3rd IMD (only affect GLONASS)

	DC_7_n78
	3rd IMD

	DC_7_n77
	2nd, 3rd IMD

	DC_7_n78
	3rd IMD

	DC_8_n28
	2nd IMD (only affect GLONASS)

	DC_8_n41
	2nd IMD (only affect GLONASS)

	DC_8_n77
	3rd IMD

	DC_8_n78
	3rd IMD

	DC_11_n79
	3rd IMD

	DC_12_n5
	2nd IMD (only affect BDS)

	DC_13_n5
	2nd IMD (only affect GLONASS)

	DC_20_n28
	2nd IMD

	DC_20_n77
	3rd IMD (not affect BDS)

	DC_20_n78
	3rd IMD (not affect BDS)

	DC_21_n79
	3rd IMD

	DC_26_n77
	3rd IMD (only affect GLONASS)

	DC_26_n78
	3rd IMD (only affect GLONASS)

	DC_28_n5
	2nd IMD (not affect GLONASS)

	DC_28_n8
	2nd IMD (only affect GLONASS)

	DC_28_n40
	2nd IMD

	DC_38_n78
	3rd IMD

	DC_39_n78
	2nd IMD

	DC_40_n1
	3rd IMD

	DC_40_n77
	2nd IMD

	DC_41_n77
	2nd, 3rd IMD

	DC_41_n78
	3rd IMD

	DC_42_n79
	2nd IMD

	DC_46_n78
	2nd, 3rd IMD

	DC_66_n2
	3rd IMD

	DC_66_n25
	3rd IMD

	DC_66_n78
	2nd IMD


Some notes about Table 2:
1. Unless indicated, for any band combination, the identified IMD(s) affect all GNSS L1/E1/G1/B1 typical receiver bands.
2. For band combinations that generate both 2nd and 3rd IMDs should be prioritized in testing. In other words, compared to other band combinations falling into the same groups as proposed in [5]. They should be selected for testing.
3. For band combinations that only affect some (not all four) GNSS receiver bands, they should be de-prioritized in testing. 
Proposal 2: Among the band combinations listed in Table 1, prioritize those that generate both 2nd and 3rd IMDs and deprioritize those that only affect some (not all four) GNSS receiver bands for testing. 
3. Conclusion
In this contribution, we continued the discussion based on the agreed WF. In particular, the following proposals are made: 
Proposal 1: On LTE and NR bands for testing, select Option 1.
Proposal 2: Among the band combinations listed in Table 1, prioritize those that generate both 2nd and 3rd IMDs and deprioritize those that only affect some (not all four) GNSS receiver bands for testing. 
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