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1 Introduction

In RAN5 #89-e meeting, a LS from RAN5 on frequency Bands for testing of A-GNSS Sensitivity requirements in NR and LTE was agreed [1], which requires the following actions from RAN4:
	2. Actions:

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.


In RAN4 #98e meeting, aspects from guidance on testing the A-GNSS Sensitivity for SA single carrier models and EN-DC mode were extensively discussed. Based on the discussion, a WF [2] was approved. This contribution provided our views based on the WF.

2 Discussion
2.1 For SA case (LTE band or NR band)
There are 3 options discussed in the last meeting as listed in the WF as follow. Among these options, we prefer option 2 since some bands can be identified that the impact from those bands to GNSS bands can be small and based on the analysis in RAN5, exclude some bands or EN-DC combinations from all supported bands or EN-DC combinations can dramatically reduce the testing time. For option 3, from our view, the bearer band are decided by BS and UE doesn’t know which bands will be as bearer band, thus it seems option 3 is not applicable.
	· There are three options discussed:

Option 1: Repeat the test in all UE supported bands 

Option 2: Repeat the test in a subset of UE supported bands 

Option 3: Perform the test in any bearer band supported by the UE (i.e., only 1 (any) band is enough).


Regarding how to identify which bands can be exempt from testing for option 2, we think at least the following rule can be considered:

1. For the supported bands which can be operated for both LTE and NR, only one test for NR side is enough since it can be expected the shared implementation is used between LTE and NR and NR has more channel bandwidth than LTE. We are not sure whether this rule has been already considered or not in the existing test method, but we would like to point out here.

2. For the bands which have no cross band isolation and harmonic with GNSS band can be exempt from testing as it can be expected the impact from those bands is small. In the last meeting, there are 4 LTE bands (13, 14, 24, 44) and 5 NR bands (n13, n14, n24, n79 and n96 ) identified that may have interference to A-GNSS operating in the RNSS band 1559-1610MHz based on the this principle in [3]
3.  For the bands in FR2, they can be excluded when testing A-GNSS sensitivity, since the frequency separation is enough between FR2 and GNSS bands which could not interfere each other.
Proposal 1: for the supported bands which can be operated for both LTE and NR, only NR side is tested when testing A-GNSS sensitivity
Proposal 2: option 2 is preferred.

Proposal 3: FR2 bands can be excluded when testing A-GNSS sensitivity

2.2 For EN-DC combinations case
Regarding to EN-DC combinations case, it has been agreed to focus the testing on “high-risk UL band combinations” that generate 2nd or 3rd IMDs falling into the GNSS bands in the last meeting and interested companies are requested to list all the “high-risk UL band combinations” based on that.
	· Agreements:

It is agreed to focus the testing on “high-risk UL band combinations” that generate 2nd or 3rd IMDs falling into the GNSS bands. 


Based on the agreements, we go through all the existing EN-DC band combination in TS38.101-1 and list the “high-risk UL band combinations” for A-GNSS band as follow.
Table 1: the “high-risk UL band combinations” when 1559-1610MHz is considered for A-GNSS band
	DC_1_n3 (3rd), DC_1_n40 (3rd), DC_1_n77 (2nd), DC_1_n78 (2nd), DC_2_n66 (3rd), DC_2_n78 (2nd), DC_3_n1 (3rd), DC_3_n34 (3rd), DC_3_n77 (2nd), DC_3_n78 (2nd), DC_3_n79 (3rd), DC_4_n78 (2nd), DC_5_n12 (3rd), DC_5_n40 (3rd), DC_5_n78 (3rd), DC_7_n8 (2nd), DC_7_n77 (2nd, 3rd), DC_7_n78 (3rd), DC_8_n28 (2nd), DC_8_n41 (2nd), DC_8_n77 (2nd), DC_8_n78 (2nd), DC_11_n79 (3rd), DC_12_n5 (3rd), DC_13_n5 (2nd),  DC_19_n77 (3rd), DC_19_n78 (3rd), DC_20_n28 (2nd), DC_20_n77 (3rd), DC_20_n78 (3rd), DC_21_n79 (3rd), DC_26_n77 (3rd), DC_26_n78 (3rd), DC_28_n5 (2nd), DC_28_n8 (2nd), DC_28_n40 (2nd), DC_38_n78 (3rd), DC_39_n78 (2nd), DC_40_n1 (3rd), DC_40_n77 (2nd), DC_41_n77 (2nd, 3rd), DC_41_n78 (2nd, 3rd), DC_48_n46 (2nd, 3rd), DC_66_n2 (3rd), DC_66_n25 (3rd), DC_66_n46 (3rd), DC_66_n78 (3rd)


Table 2: the “high-risk UL band combinations” when 1164-1300MHz is considered for A-GNSS band.
	DC_1_n7 (3rd), DC_1_n28 (2nd), DC_1_n38 (3rd), DC_1_n41 (3rd), DC_1_n71 (2nd), DC_2_n7(3rd), DC_2_n12(2nd), DC_2_n38(3rd), DC_2_n41(3rd), DC_2_n71(2nd), DC_3_n40 (3rd), DC_3_n50 (3rd), DC_3_n79 (3rd), DC_7_n1 (3rd), , DC_7_n28 (3rd), DC_7_n77 (2nd, 3rd), DC_7_n78 (2nd, 3rd), DC_11_n3 (3rd), DC_11_n77 (3rd), DC_12_n2(2nd), DC_12_n7(3rd), DC_12_n25(3rd), DC_12_n38(2nd), DC_12_n41(3rd), DC_21_n77(3rd), DC_25_n41(3rd), DC_28_n7(3rd), DC_28_n41(3rd), DC_30_n66(3rd), DC_39_n41(3rd), DC_39_n79(3rd), DC_40_n77 (2nd, 3rd), DC_40_n78 (3rd), DC_41_n28(3rd), DC_41_n77 (2nd, 3rd), DC_41_n78 (2nd, 3rd), DC_48_n46 (3rd), DC_71_n38(3rd)


Proposal 4: above “high-risk UL band combinations” shall be considered when testing of A-GNSS Sensitivity in EN-DC.
3 Conclusion

In this contribution, we discussed the frequency band and EN-DC combinations for A-GNSS Sensitivity based on the WF in the last meeting and made the following proposals.

Proposal 1: for the supported bands which can be operated for both LTE and NR, only NR side is tested when testing A-GNSS sensitivity

Proposal 2: option 2 is preferred for SA case.

Proposal 3: FR2 bands can be excluded when testing A-GNSS sensitivity

Proposal 4: above “high-risk UL band combinations” in table 1 and table 2 shall be considered when testing of A-GNSS Sensitivity in EN-DC.
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