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At RAN4#98-e meeting, the LS from RAN5 on testing requirements for A-GNSS Sensitivity [1] was 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.



The initial discussions at RAN4#98-e resulted in a Way Forward as summarized in [2]. 
In this contribution, we propose the EN-DC configurations for testing the A-GNSS Sensitivity in EN-DC operation mode, as well as the E-UTRA/NR bands for testing in LTE/NR single carrier operation mode.
A draft CR to TS 38.171 [4] is proposed in Annex C of this contribution.

2.	EN-DC Operation Mode
2.1	IMD Analysis
When UL is assigned to two different frequencies, the two TX signals can generate intermodulation (IM) products in the GNSS (reception) bands due to RF front end nonlinearities which can result in GNSS receiver desensitization. The level of the IM component depends on many factors including, but not limited to, antenna isolation, filter rejection, and the linearity of the RF front-end components. Typically, IM2 (2nd order IM) and IM3 (3rd order IM) are the strongest and have high risks in causing degradation to GNSS sensitivity. 
Therefore, it was agreed at RAN4#98-e to focus the testing on "high-risk UL band combinations" that generate 2nd or 3rd IMDs falling into the GNSS bands [2].  
The GNSS bands considered in the IMD analysis should cover typical GNSS receiver bandwidths for the (civil) GNSS signals, and not the complete e.g., 24 MHz L1 band (which also accommodates (non-civil) P-code, M-code, etc. signals). For example, for GPS L1 C/A with a chip rate of 1.023 Mcps a GNSS receiver typically accommodates a bandwidth of approximately 2 MHz for a near-optimal bandwidth usage. For Galileo E1 signals on the other hand, due to signal design and spread spectrum properties, the bandwidth doubles (~4 MHz). The following GNSS bands are considered in the analysis:
[bookmark: _Hlk67937512]-	GPS L1 :					1574.3970 – 1576.4430 MHz; F-central = 1575.4200; BW = 2.0460 MHz
-	Galileo E1 / GPS L1C:	1573.3740 – 1577.4660 MHz; F-central = 1575.4200; BW = 4.0920 MHz
-	GLONASS G1:			1597.5515 – 1605.8860 MHz; F-central = 1601.7188; BW = 8.3345 MHz
-	BDS B1:					1559.0520 – 1563.1440 MHz; F-central = 1561.0980; BW = 4.0920 MHz
-	GPS L5 / Galileo E5a:	1166.2200 – 1186.6800 MHz; F-central = 1176.4500; BW = 20.4600 MHz
All of the FR1 EN-DC UL configurations with two bands as defined in [3] are considered. 
The result of this analysis is shown in Annex A.
[bookmark: _Hlk67937919]As can be seen in Annex A, there are 72 UL EN-DC band combinations to consider.

2.2	GNSS Signals and Frequency Bands
The analysis in Annex A considers both, the upper RNSS frequency bands for the particular GNSS and the lower L5/E5a band. For UEs supporting multiple signals per GNSS, the satellite simulator used for testing generates all GNSS signals supported by the UE [4]. The minimum performance requirements specified in TS 38.171 [4] apply regardless of the GNSS signal(s) supported and used by the UE. 
The A-GNSS Sensitivity Test is a cold start time-to-first-fix (TTFF) test [4]. At the beginning of each test instance, the device has no GNSS time, reference location, or any other aiding data obtained or derived during the previous test instance (e.g. expected ranges and Doppler, etc.). A RESET UE POSITIONING STORED INFORMATION message is used to delete all aiding data in the device before each test instance (at a simulated random time and location) starts. 
It can be assumed that all (global) GNSS receiver use the primary GNSS signal in the L1/E1/G1/B1 bands for signal acquisition. A second GNSS signal (e.g., on L5/E5) may be used for tracking once the primary GNSS signal has been acquired. Given the response time requirement for the sensitivity test, it can be assumed that GNSS receivers will typically not enter tracking mode on a 2nd GNSS signal, since once the low-power GNSS signal has been acquired, the UE may already have to report the measurements. 
Therefore, for selecting the EN-DC band combinations for testing, it seems sufficient to consider the L1/E1/G1/B1 bands only in the IMD analysis. If a device were to use the e.g. L5 signals in these tests and if IM products falling into the L5/E5a band would desensitize GNSS reception in this band, the device would still pass the test by using L1 signals only. Therefore, EN-DC configurations with IMD in the GNSS L5/E5 bands only do not need to be considered (e.g., DC_2A_n7A, DC_2A_n12A, DC_2A_n38A, etc.).


[bookmark: _Hlk65128090]Proposal 1:	The EN-DC configurations for testing the A-GNSS Sensitivity requirements should be those UL band 		combinations that can generate second or third order intermodulation (IM) products falling into the 		GNSS L1/E1/G1/B1 typical receiver bands:
-	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

As can be seen from the analysis in Annex A, there are EN-DC band combinations that may generate second or third order intermodulation (IM) products falling into e.g., BDS B1 or GLONASS G1 bands only. If a UE supports such an EN-DC band combination, but does not support BDS or GLONASS in this example, the GNSS Sensitivity Test does not need to be repeated with these EN-DC band combinations. 


Proposal 2:	EN-DC configurations that can generate second or third order intermodulation (IM) products falling 		into the GNSS bands of a not supported GNSS do not need to be tested. 

2.3	EN-DC Test Frequencies and Channels Configurations
It is currently specified in TS 38.171 [4] Annex B.1.7 that in all test cases with E-UTRA frequency, the E-UTRA frequency used shall be the mid-range for the E-UTRA operating band; and in all test cases with NR, the NR frequency used shall be as specified in TS 38.508-1 [5], clause 4.3.1. Therefore, in the case of NR it is unclear whether the low, mid, or high test channel bandwidths should be used in the tests. 
For the GNSS Sensitivity Tests in EN-DC operation mode, the LTE/NR test frequencies and other channel configurations need to be selected to make sure the intermodulation products fall in the desired GNSS receiver band. This may not necessarily be the case when the default channel configurations are used for testing. 
For example, consider DC_2A_n66A:
-	E-UTRA Band 2	Mid-Range Test Frequency of UL [6]: 1880 MHz
-	NR Band n66 Mid-Range Test Frequency of UL [5]: 1745 MHz (10 MHz CBW, SCS 15 kHz)
These two carrier frequencies may generate a 3rd order IMD product at 1610 MHz (2*1745 – 1880). Therefore, with a e.g., 10 MHz carrier bandwidth, EN-DC configuration DC_2A_n66A is not a high risk UL band combination for GPS. 
However, if the E-UTRA UL test frequency would be 1875 MHz instead, and the NR UL test frequency would be 1725 MHz instead, there would be a 3rd order IMD at 1575 MHz (the GPS L1 carrier frequency); 2*1725-1875=1575MHz.
Therefore, the test cases for the A-GNSS Sensitivity Test in EN-DC operation mode require proper definition of the test configuration parameter, which may not necessarily be the default test conditions currently specified in [5] and [6].
Given that TS 38.171 [4] specifies the E-UTRA or NR frequency for testing in Annex B.1.7, it seems in the realm of RAN4 to specify the carrier frequencies (and probably other channel parameter) used for testing A-GNSS Sensitivity in EN-DC operation mode. 

Proposal 3:	For the A-GNSS Sensitivity Test in EN-DC operation mode, TS 38.171 should specify the E-UTRA 		and NR frequencies, carrier bandwidth, RB allocation, and other channel configurations which may 		impact the test result for each GNSS signal.

2.4	EN-DC configurations with similar IMD characteristics
From the list of EN-DC band configurations potentially impacting A-GNSS performance listed in Annex A, there are several band combinations which result in similar interference mechanisms, and therefore, similar risk of desensitizing the GNSS receiver.

The LTE and NR bands could be divided into different Band Groups based on the frequency range. When the two UL bands of two EN-DC configurations are from the same group, the IMD level and risks are similar for these two EN-DC configurations.  In general, the EN-DC configuration with UL frequency closer to GNSS victim bands can be selected as the representative EN-DC configuration for this band group combination.  If this particular EN-DC configuration is not supported by the DUT, another EN-DC configuration within the same band group combination can be selected instead.

Figure 1 below illustrates the proposed Band Groups and the LTE bands belonging to the particular Band Group. The following Band Groups are defined:
-	VHF:		400.0 – 458.0 MHz 
-	LB:		662.0 – 916.0 MHz
-	MLB:		1426.0 – 1518.0 MHz
-	MB:		1626.0 – 2025.0 MHz 
-	HB:		2300.0 – 2690.0 MHz
-	UHB1:	3300.0 – 4201.0 MHz
-	UHB2:	4400.0 – 5000.0 MHz
The labels in Figure 1 indicate the LTE bands (e.g., 88 = E-UTRA Operating Band 88, etc.) and the blue shading indicate the band groups as defined above.
Figure 2 below shows the corresponding NR bands belonging to the particular Band Group.
[image: ]
Figure 1: LTE Band Groups.

[image: ]
Figure 2: NR Band Groups.
The Band Group combination is also indicated in the IMD analysis in Annex A. For example, EN-DC configuration DC_1A_n3A belongs to Group-Combination MB-MB (i.e., LTE Band 1 is in MB, and NR band n3 is in MB); or DC_2A_n48A belongs to Group-Combination MB-UHB1 (i.e., LTE band 2 is in MB and NR band n48 in UHB1), etc. 
[bookmark: _Hlk68087858]Table 1 summarizes the EN-DC Group-Combinations with High Risks based on the analysis in Annex A. The LTE band groups are in the rows of Table 1, and the NR band groups are in the columns of Table 1. For example, EN-DC configurations with any LTE band in LB and any NR band in LB generate IM2 to the victim GNSS L1 bands. Or EN-DC configurations with any LTE band in HB and any NR band in LB generate IM2 to the victim GNSS L1 bands and IM3 to the GNSS victim L5, etc. (for simplicity, "L1" in Table 1 comprises (L1/E1/G1/B1).
Table 1: EN-DC Group-Combinations with High Risk in GNSS receiver desensitization.
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Therefore, the maximum number of the to be tested EN-DC combinations reduces from 72 to 16 without compromising test coverage. And with the need to consider the upper L-band only per Proposal 1 above, there are 12 EN-DC combinations in total to test.

Proposal 4:	Divide the EN-DC configurations into groups with similar IMD level and risks according to Annex B. 		For each group, only one of the EN-DC configurations in the group need to be tested.

3.	LTE and NR Single Carrier
For LTE and NR single carrier operation mode, TS 37.571-1 [7] currently specifies:
	"If the UE supports multiple E-UTRA frequency bands then the A-GNSS Sensitivity tests in clause 7.1 shall be repeated in each supported E-UTRA frequency band." ([7] clause 4.4.1).
	"If connectivity is NR (see TS 38.508-1 clause 4.5) and if the UE supports multiple NR frequency bands then the A-GNSS Sensitivity tests in clause 13.2 shall be repeated in each supported NR frequency band." ([7] clause 4.12.2)
The technical reasons for the above test case repetitions in all UE supported bands are unclear as also mentioned in the RAN5 LS [1]; e.g., there seems currently nothing in the core requirements of TS 36.171 [9] and TS 38.171 [4] which suggests that such a test case repetition is required.
However, it is acknowledged that some of the LTE/NR operating bands can have an impact on A-GNSS sensitivity, and therefore, the A-GNSS sensitivity tests should be repeated in these particular bands (if supported by the UE).
The E-UTRA/NR operating bands 13, 14, and 44 are considered "high risk bands" which potentially impact A-GNSS sensitivity because of  LTE/NR 2nd harmonics interference in the GNSS frequency bands. For example, a jammer signal from 787 MHz (band 44) may generate a 2nd harmonic signal at 1574 MHz, and thus may add interference to the wanted GNSS signal:
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.
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. 

In addition to the harmonics, GNSS sensitivity may be adversely affected by the presence of LTE/NR signals (both, UL and DL) in adjacent GNSS frequency bands. This is the case in particular with band 24, with DL frequency ranges 1525 – 1559 MHz, which is close to L1/E1. The UL frequency of band 24 ranges from 1626.5 – 1660.5 MHz, which close to Glonass G1.

Similar to band 24, bands 21 and 3 may also create strong jammers relatively close to the GNSS bands. E‑UTRA UL band 21 ranges from 1447.9 – 1462.9 MHz, which is about 100 MHz away from GPS/Galileo L1/E1 bands. Similar for E-UTRA UL band 3 (1710 – 1785 MHz), which is about 100 MHz away from GLONASS G1 band. However, given that these jammers are ~100 MHz away, there is typically sufficient filter rejection to minimize the
level of these interference sources. Therefore, E-UTRA bands 21 and 3 can be considered of lower risk bands.


Proposal 5:	For the A-GNSS Sensitivity Test in LTE or NR single carrier operation mode, the test should be 			repeated in the following E-UTRA/NR bands (if supported by the UE): Bands 13, 14, 24, 44.


Similar to the discussion in section 2.3 above, 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.


Proposal 6:	For the A-GNSS Sensitivity Test in LTE or NR single carrier operation mode, TS 38.171 should 			specify the E-UTRA and NR frequencies, carrier bandwidth, RB allocation, and other channel 				configurations which may impact the test result for each GNSS.


In the case of one of the "high risk" UL bands above was already tested as part of an EN-DC configuration, the GNSS Sensitivity test should still be repeated when the UE is transmitting on LTE or NR only. The overall UE UL power is limited by the UE power class.  For example, UE Power Class 3 will limit the total LTE or NR transmitting power at 23 dBm [8]. Therefore, when the UE is operating in LTE or NR operation mode, the UE can use the maximum power, which is higher than in combined LTE/NR transmission in EN-DC operation mode.


Proposal 7:	If any of the operating bands 13, 14, 24, 44 is already tested as part of EN-DC operation mode, the A-		GNSS sensitivity tests should still be repeated for LTE and NR only operation mode in these bands 		(if supported by the UE).

4.	Summary
In this contribution, we proposed the EN-DC configurations for testing the A-GNSS Sensitivity in EN-DC operation mode, as well as the E-UTRA/NR bands for testing in LTE/NR single carrier operation mode.
The following proposals were made.

Proposal 1:	The EN-DC configurations for testing the A-GNSS Sensitivity requirements should be those UL band 		combinations that can generate second or third order intermodulation (IM) products falling into the 		GNSS L1/E1/G1/B1 typical receiver bands:
-	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
Proposal 2:	EN-DC configurations that can generate second or third order intermodulation (IM) products falling 		into the GNSS bands of a not supported GNSS do not need to be tested. 
Proposal 3:	For the A-GNSS Sensitivity Test in EN-DC operation mode, TS 38.171 should specify the E-UTRA 		and NR frequencies, carrier bandwidth, RB allocation, and other channel configurations which may 		impact the test result for each GNSS signal.
Proposal 4:	Divide the EN-DC configurations into groups with similar IMD level and risks according to Annex B. 		For each group, only one of the EN-DC configurations in the group need to be tested.
Proposal 5:	For the A-GNSS Sensitivity Test in LTE or NR single carrier operation mode, the test should be 			repeated in the following E-UTRA/NR bands (if supported by the UE): Bands 13, 14, 24, 44.
Proposal 6:	For the A-GNSS Sensitivity Test in LTE or NR single carrier operation mode, TS 38.171 should 			specify the E-UTRA and NR frequencies, carrier bandwidth, RB allocation, and other channel 				configurations which may impact the test result for each GNSS.
Proposal 7:	If any of the operating bands 13, 14, 24, 44 is already tested as part of EN-DC operation mode, the A-		GNSS sensitivity tests should still be repeated for LTE and NR only operation mode in these bands 		(if supported by the UE).

A draft CR based on the Proposals above is provided in Annex C.

Proposal 8:	Agree on the Text Proposal in Annex C as baseline for TS 38.171.
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Annex A:	IMD analysis

	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_1A_n3A
	MB-MB
	3[-1,2]
	3[-1,2]
	3[-1,2]
	

	DC_1A_n5A
	MB-LB
	
	
	
	

	DC_1A_n7A
	MB-HB
	
	
	
	

	DC_1A_n8A
	MB-LB
	
	
	
	

	DC_1A_n20A
	MB-LB
	
	
	
	

	DC_1A_n28A
	MB-LB
	
	
	
	2[1,-1]

	DC_1A_n38A
	MB-HB
	
	
	
	

	DC_1A_n40A
	MB-HB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_1A_n41A
	MB-HB
	
	
	
	3[2,-1]

	DC_1A_n50A
	MB-MLB
	
	
	
	

	DC_1A_n51A
	MB-MLB
	
	
	
	

	DC_1A_n71A
	MB-LB
	
	
	
	

	DC_1A_n77A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_1A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_1A_n79A
	MB-UHB2
	
	
	
	

	DC_2A_n5A
	MB-LB
	
	
	
	

	DC_2A_n7A
	MB-HB
	
	
	
	3[2,-1]

	DC_2A_n12A
	MB-LB
	
	
	
	2[1,-1]

	DC_2A_n38A
	MB-HB
	
	
	
	3[2,-1]

	DC_2A_n41A
	MB-HB
	
	
	
	3[2,-1]

	DC_2A_n48A
	MB-UHB1
	
	
	
	

	DC_2A_n66A
	MB-MB
	3[-1,2]
	3[-1,2]
	3[-1,2]
	

	DC_2A_n71A
	MB-LB
	
	
	
	2[1,-1]

	DC_2A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_3A_n1A
	MB-MB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_3A_n5A
	MB-LB
	
	
	
	

	DC_3A_n7A
	MB-HB
	
	
	
	

	DC_3A_n8A
	MB-LB
	
	
	
	

	DC_3A_n20A
	MB-LB
	
	
	
	

	DC_3A_n28A
	MB-LB
	
	
	
	

	DC_3A_n34A
	MB-MB
	
	
	3[2,-1]
	

	DC_3A_n38A
	MB-HB
	
	
	
	

	DC_3A_n40A
	MB-HB
	
	
	
	3[2,-1]

	DC_3A_n41A
	MB-HB
	
	
	
	

	DC_3A_n50A
	MB-MLB
	
	
	
	3[-1,2]

	DC_3A_n51A
	MB-MLB
	
	
	
	

	DC_3A_n71A
	MB-LB
	
	
	
	

	DC_3A_n77A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_3A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_3A_n79A
	MB-UHB2
	3[-2,1]
	
	3[-2,1]
	3[-2,1]

	DC_4A_n38A
	MB-HB
	
	
	
	

	DC_4A_n41A
	MB-HB
	
	
	
	

	DC_4A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_5A_n2A
	LB-MB
	
	
	
	

	DC_5A_n7A
	LB-HB
	
	
	
	

	DC_5A_n12A
	LB-LB
	
	
	2[1,1]
	

	DC_5A_n38A
	LB-HB
	
	
	
	

	DC_5A_n40A
	LB-HB
	2[-1,1]
	
	2[-1,1]
	

	DC_5A_n48A
	LB-UHB1
	
	
	
	

	DC_5A_n66A
	LB-MB
	
	
	
	

	DC_5A_n71A
	LB-LB
	
	
	
	

	DC_5A_n78A
	LB-UHB1
	
	3[-2,1]
	
	

	DC_5A_n79A
	LB-UHB2
	
	
	
	

	DC_7A_n1A
	HB-MB
	
	
	
	

	DC_7A_n3A
	HB-MB
	
	
	
	

	DC_7A_n5A
	HB-LB
	
	
	
	

	DC_7A_n8A
	HB-LB
	
	2[1,-1]
	
	

	DC_7A_n78A
	HB-UHB1
	3[2,-1]
	3[2,-1]
	3[2,-1]
	2[-1,1]

	DC_7A_n20A
	HB-LB
	
	
	
	

	DC_7A_n28A
	HB-LB
	
	
	
	

	DC_7A_n40A
	HB-HB
	
	
	
	

	DC_7A_n51A
	HB-MLB
	
	
	
	

	DC_7A_n66A
	HB-MB
	
	
	
	

	DC_7A_n71A
	HB-LB
	
	
	
	3[1,-2]

	DC_7A_n77A
	HB-UHB1
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]

	DC_8A_n1A
	LB-MB
	
	
	
	

	DC_8A_n3A
	LB-MB
	
	
	
	

	DC_8A_n20A
	LB-LB
	
	
	
	

	DC_8A_n28A
	LB-LB
	
	2[1,1]
	
	

	DC_8A_n34A
	LB-MB
	
	
	
	

	DC_8A_n39A
	LB-MB
	
	
	
	

	DC_8A_n40A
	LB-HB
	
	
	
	

	DC_8A_n41A
	LB-HB
	
	2[-1,1]
	
	

	DC_8A_n77A
	LB-UHB1
	3[-2,1]
	3[-2,1]
	3[-2,1]
	

	DC_8A_n78A
	LB-UHB1
	3[-2,1]
	3[-2,1]
	3[-2,1]
	

	DC_8A_n79A
	LB-UHB2
	
	
	
	

	DC_11A_n3A
	MLB-MB
	
	
	
	3[2,-1]

	DC_11A_n28A
	MLB-LB
	
	
	
	

	DC_11A_n77A
	MLB-UHB1
	
	
	
	3[-2,1]

	DC_11A_n78A
	MLB-UHB1
	
	
	
	

	DC_11A_n79A
	MLB-UHB2
	3[-2,1]
	3[-2,1]
	3[-2,1]
	

	DC_12A_n2A
	LB-MB
	
	
	
	2[-1,1]

	DC_12A_n5A
	LB-LB
	
	
	2[1,1]
	

	DC_12A_n7A
	LB-HB
	
	
	
	3[-2,1]

	DC_12A_n25A
	LB-MB
	
	
	
	2[-1,1]

	DC_12A_n38A
	LB-HB
	
	
	
	3[-2,1]

	DC_12A_n41A
	LB-HB
	
	
	
	3[-2,1]

	DC_12A_n66A
	LB-MB
	
	
	
	

	DC_12A_n78A
	LB-UHB1
	
	
	
	

	DC_13A_n2A
	LB-MB
	
	
	
	

	DC_13A_n5A
	LB-LB
	
	2[1,1]
	
	

	DC_13A_n7A
	LB-HB
	
	
	
	

	DC_13A_n48A
	LB-UHB1
	
	
	
	

	DC_13A_n66A
	LB-MB
	
	
	
	

	DC_13A_n71A
	LB-LB
	
	
	
	

	DC_13A_n78A
	LB-UHB1
	
	
	
	

	DC_14A_n2A
	LB-MB
	
	
	
	

	DC_14A_n66A
	LB-MB
	
	
	
	

	DC_18A_n3A
	LB-MB
	
	
	
	

	DC_18A_n77A
	LB-UHB1
	
	
	
	

	DC_18A_n78A
	LB-UHB1
	
	
	
	

	DC_18A_n79A
	LB-UHB2
	
	
	
	

	DC_19A_n77A
	LB-UHB1
	
	
	
	

	DC_19A_n78A
	LB-UHB1
	
	
	
	

	DC_19A_n79A
	LB-UHB2
	
	
	
	

	DC_20A_n1A
	LB-MB
	
	
	
	

	DC_20A_n3A
	LB-MB
	
	
	
	

	DC_20A_n7A
	LB-HB
	
	
	
	

	DC_20A_n8A
	LB-LB
	
	
	
	

	DC_20A_n28A
	LB-LB
	2[1,1]
	2[1,1]
	2[1,1]
	

	DC_20A_n38A
	LB-HB
	
	
	
	

	DC_20A_n41A
	LB-HB
	
	
	
	

	DC_20A_n50A
	LB-MLB
	
	
	
	

	DC_20A_n51A
	LB-MLB
	
	
	
	

	DC_20A_n77A
	LB-UHB1
	3[-2,1]
	3[-2,1]
	
	

	DC_20A_n78A
	LB-UHB1
	3[-2,1]
	3[-2,1]
	
	

	DC_21A_n77A
	MLB-UHB1
	
	
	
	3[-2,1]

	DC_21A_n78A
	MLB-UHB1
	
	
	
	

	DC_21A_n79A
	MLB-UHB2
	3[-2,1]
	3[-2,1]
	3[-2,1]
	

	DC_25A_n41A
	MB-HB
	
	
	
	3[2,-1]

	DC_26A_n25A
	LB-MB
	
	
	
	

	DC_26A_n41A
	LB-HB
	
	
	
	

	DC_26A_n77A
	LB-UHB1
	
	3[-2,1]
	
	

	DC_26A_n78A
	LB-UHB1
	
	3[-2,1]
	
	

	DC_26A_n79A
	LB-UHB2
	
	
	
	

	DC_28A_n3A
	LB-MB
	
	
	
	

	DC_28A_n5A
	LB-LB
	2[1,1]
	
	2[1,1]
	

	DC_28A_n7A
	LB-HB
	
	
	
	

	DC_28A_n51A
	LB-MLB
	
	
	
	

	DC_28A_n8A
	LB-LB
	
	2[1,1]
	
	

	DC_28A_n40A
	LB-HB
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_28A_n41A
	LB-HB
	
	
	
	3[-2,1]

	DC_28A_n50A
	LB-MLB
	
	
	
	

	DC_28A_n77A
	LB-UHB1
	
	
	
	

	DC_28A_n78A
	LB-UHB1
	
	
	
	

	DC_28A_n79A
	LB-UHB2
	
	
	
	

	DC_30A_n2A
	HB-MB
	
	
	
	

	DC_30A_n5A
	HB-LB
	
	
	
	

	DC_30A_n66A
	HB-MB
	
	
	
	3[-1,2]

	DC_38A_n78A
	HB-UHB1
	3[2,-1]
	3[2,-1]
	3[2,-1]
	2[-1,1]

	DC_39A_n40A
	MB-HB
	
	
	
	

	DC_39A_n41A
	MB-HB
	
	
	
	3[2,-1]

	DC_39A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_39A_n79A
	MB-UHB2
	
	
	
	3[-2,1]

	DC_40A_n1A
	HB-MB
	3[-1,2]
	3[-1,2]
	3[-1,2]
	

	DC_40A_n41A
	HB-HB
	
	
	
	

	DC_40A_n77A
	HB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	2[-1,1],3[2,-1]

	DC_40A_n78A
	HB-UHB1
	
	
	
	2[-1,1],3[2,-1]

	DC_40A_n79A
	HB-UHB2
	
	
	
	

	DC_41A_n3A
	HB-MB
	
	
	
	

	DC_41A_n28A
	HB-LB
	
	
	
	3[1,-2]

	DC_41A_n77A
	HB-UHB1
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]

	DC_41A_n78A
	HB-UHB1
	3[2,-1]
	3[2,-1]
	3[2,-1]
	2[-1,1]

	DC_41A_n79A
	HB-UHB2
	
	
	
	

	DC_42A_n28A
	UHB1-LB
	
	
	
	

	DC_42A_n51A
	UHB1-MLB
	
	
	
	

	DC_48A_n5A
	UHB1-LB
	
	
	
	

	DC_48A_n12A
	UHB1-LB
	
	
	
	

	DC_48A_n66A
	UHB1-MB
	
	
	
	

	DC_48A_n71A
	UHB1-LB
	
	
	
	

	DC_66A_n2A
	MB-MB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_66A_n5A
	MB-LB
	
	
	
	

	DC_66A_n7A
	MB-HB
	
	
	
	

	DC_66A_n12A
	MB-LB
	
	
	
	

	DC_66A_n25A
	MB-MB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_66A_n38A
	MB-HB
	
	
	
	

	DC_66A_n41A
	MB-HB
	
	
	
	

	DC_66A_n48A
	MB-UHB1
	
	
	
	

	DC_66A_n71A
	MB-LB
	
	
	
	

	DC_66A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_71A_n5A
	LB-LB
	
	
	
	

	DC_71A_n38A
	LB-HB
	
	
	
	3[-2,1]

	DC_71A_n48A
	LB-UHB1
	
	
	
	

	DC_71A_n66A
	LB-MB
	
	
	
	

	DC_71A_n78A
	LB-UHB1
	
	
	
	

	DC_7A_n7A2
	HB-HB
	
	
	
	

	DC_1A_n80A
	MB-MB
	3[-1,2]
	3[-1,2]
	3[-1,2]
	

	DC_2A_n2A2
	MB-MB
	
	
	
	

	DC_66A_n66A2
	MB-MB
	
	
	
	

	DC_3A_n3A2
	MB-MB
	
	
	
	

	DC_3A_n84A
	MB-MB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_3A_n82A
	MB-LB
	
	
	
	

	DC_7A_n80A
	HB-MB
	
	
	
	

	DC_8A_n80A
	LB-MB
	
	
	
	

	DC_20A_n80A
	LB-MB
	
	
	
	

	DC_20A_n83A
	LB-LB
	2[1,1]
	2[1,1]
	2[1,1]
	

	DC_41A_n41A
	HB-HB
	
	
	
	

	DC_42A_n78A
	UHB1-UHB1
	
	
	
	

	DC_38A_n3A
	HB-MB
	
	
	
	



Annex B:	EN-DC Group Combinations
B.1		Group LB-LB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_5A_n12A
	LB-LB
	
	
	2[1,1]
	

	DC_5A_n71A
	LB-LB
	
	
	
	

	DC_8A_n20A
	LB-LB
	
	
	
	

	DC_8A_n28A
	LB-LB
	
	2[1,1]
	
	

	DC_12A_n5A
	LB-LB
	
	
	2[1,1]
	

	DC_20A_n8A
	LB-LB
	
	
	
	

	DC_20A_n28A
	LB-LB
	2[1,1]
	2[1,1]
	2[1,1]
	

	DC_28A_n5A
	LB-LB
	2[1,1]
	
	2[1,1]
	

	DC_28A_n8A
	LB-LB
	
	2[1,1]
	
	

	DC_71A_n5A
	LB-LB
	
	
	
	

	DC_20A_n83A
	LB-LB
	2[1,1]
	2[1,1]
	2[1,1]
	



B.2		Group LB-MLB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_20A_n50A
	LB-MLB
	
	
	
	

	DC_20A_n51A
	LB-MLB
	
	
	
	

	DC_28A_n51A
	LB-MLB
	
	
	
	

	DC_28A_n50A
	LB-MLB
	
	
	
	



B.3		Group LB-MB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_5A_n2A
	LB-MB
	
	
	
	

	DC_5A_n66A
	LB-MB
	
	
	
	

	DC_8A_n1A
	LB-MB
	
	
	
	

	DC_8A_n3A
	LB-MB
	
	
	
	

	DC_8A_n34A
	LB-MB
	
	
	
	

	DC_8A_n39A
	LB-MB
	
	
	
	

	DC_12A_n2A
	LB-MB
	
	
	
	2[-1,1]

	DC_12A_n25A
	LB-MB
	
	
	
	2[-1,1]

	DC_12A_n66A
	LB-MB
	
	
	
	

	DC_18A_n3A
	LB-MB
	
	
	
	

	DC_20A_n1A
	LB-MB
	
	
	
	

	DC_20A_n3A
	LB-MB
	
	
	
	

	DC_26A_n25A
	LB-MB
	
	
	
	

	DC_28A_n3A
	LB-MB
	
	
	
	

	DC_71A_n66A
	LB-MB
	
	
	
	

	DC_8A_n80A
	LB-MB
	
	
	
	

	DC_20A_n80A
	LB-MB
	
	
	
	



B.4		Group LB-HB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_5A_n7A
	LB-HB
	
	
	
	

	DC_5A_n38A
	LB-HB
	
	
	
	

	DC_5A_n40A
	LB-HB
	2[-1,1]
	
	2[-1,1]
	

	DC_8A_n40A
	LB-HB
	
	
	
	

	DC_8A_n41A
	LB-HB
	
	2[-1,1]
	
	

	DC_12A_n7A
	LB-HB
	
	
	
	3[-2,1]

	DC_12A_n38A
	LB-HB
	
	
	
	3[-2,1]

	DC_12A_n41A
	LB-HB
	
	
	
	3[-2,1]

	DC_20A_n7A
	LB-HB
	
	
	
	

	DC_20A_n38A
	LB-HB
	
	
	
	

	DC_20A_n41A
	LB-HB
	
	
	
	

	DC_26A_n41A
	LB-HB
	
	
	
	

	DC_28A_n7A
	LB-HB
	
	
	
	

	DC_28A_n40A
	LB-HB
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_28A_n41A
	LB-HB
	
	
	
	3[-2,1]

	DC_71A_n38A
	LB-HB
	
	
	
	3[-2,1]



B.5		Group LB-UHB1
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_5A_n48A
	LB-UHB1
	
	
	
	

	DC_5A_n78A
	LB-UHB1
	
	3[-2,1]
	
	

	DC_8A_n77A
	LB-UHB1
	3[-2,1]
	3[-2,1]
	3[-2,1]
	

	DC_8A_n78A
	LB-UHB1
	3[-2,1]
	3[-2,1]
	3[-2,1]
	

	DC_12A_n78A
	LB-UHB1
	
	
	
	

	DC_18A_n77A
	LB-UHB1
	
	
	
	

	DC_18A_n78A
	LB-UHB1
	
	
	
	

	DC_19A_n77A
	LB-UHB1
	
	
	
	

	DC_19A_n78A
	LB-UHB1
	
	
	
	

	DC_20A_n77A
	LB-UHB1
	3[-2,1]
	3[-2,1]
	
	

	DC_20A_n78A
	LB-UHB1
	3[-2,1]
	3[-2,1]
	
	

	DC_26A_n77A
	LB-UHB1
	
	3[-2,1]
	
	

	DC_26A_n78A
	LB-UHB1
	
	3[-2,1]
	
	

	DC_28A_n77A
	LB-UHB1
	
	
	
	

	DC_28A_n78A
	LB-UHB1
	
	
	
	

	DC_71A_n48A
	LB-UHB1
	
	
	
	

	DC_71A_n78A
	LB-UHB1
	
	
	
	



B.6		Group LB-UHB2
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_5A_n79A
	LB-UHB2
	
	
	
	

	DC_8A_n79A
	LB-UHB2
	
	
	
	

	DC_18A_n79A
	LB-UHB2
	
	
	
	

	DC_19A_n79A
	LB-UHB2
	
	
	
	

	DC_26A_n79A
	LB-UHB2
	
	
	
	

	DC_28A_n79A
	LB-UHB2
	
	
	
	



B.7		Group MLB-LB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_11A_n28A
	MLB-LB
	
	
	
	



B.8		Group MLB-MLB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	
	MLB-MLB
	
	
	
	



B.9		Group MLB-MB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_11A_n3A
		MLB-MB



	
	
	
	3[2,-1]



B.10		Group MLB-HB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	
	MLB-HB
	
	
	
	



B.11		Group MLB-UHB1
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_11A_n77A
	MLB-UHB1
	
	
	
	3[-2,1]

	DC_11A_n78A
	MLB-UHB1
	
	
	
	

	DC_21A_n77A
	MLB-UHB1
	
	
	
	3[-2,1]

	DC_21A_n78A
	MLB-UHB1
	
	
	
	



B.12		Group MLB-UHB2
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_11A_n79A
	MLB-UHB2
	3[-2,1]
	3[-2,1]
	3[-2,1]
	

	DC_21A_n79A
	MLB-UHB2
	3[-2,1]
	3[-2,1]
	3[-2,1]
	



B.13		Group MB-LB
	UL-Combo
	GROUPS
	IM order @
GPS-L1/E1
	IM order @
GLO-G1
	IM order @
BDS-B1
	IM order @ GPS-L5/E5a

	DC_1A_n5A
	MB-LB
	
	
	
	

	DC_1A_n8A
	MB-LB
	
	
	
	

	DC_1A_n20A
	MB-LB
	
	
	
	

	DC_1A_n28A
	MB-LB
	
	
	
	2[1,-1]

	DC_1A_n71A
	MB-LB
	
	
	
	

	DC_2A_n5A
	MB-LB
	
	
	
	

	DC_2A_n12A
	MB-LB
	
	
	
	2[1,-1]

	DC_2A_n71A
	MB-LB
	
	
	
	2[1,-1]

	DC_3A_n5A
	MB-LB
	
	
	
	

	DC_3A_n8A
	MB-LB
	
	
	
	

	DC_3A_n20A
	MB-LB
	
	
	
	

	DC_3A_n28A
	MB-LB
	
	
	
	

	DC_3A_n71A
	MB-LB
	
	
	
	

	DC_66A_n5A
	MB-LB
	
	
	
	

	DC_66A_n12A
	MB-LB
	
	
	
	

	DC_66A_n71A
	MB-LB
	
	
	
	

	DC_3A_n82A
	MB-LB
	
	
	
	



B.14		Group MB-MLB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_1A_n50A
	MB-MLB
	
	
	
	

	DC_1A_n51A
	MB-MLB
	
	
	
	

	DC_3A_n50A
	MB-MLB
	
	
	
	3[-1,2]

	DC_3A_n51A
	MB-MLB
	
	
	
	



B.15		Group MB-MB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_1A_n3A
	MB-MB
	3[-1,2]
	3[-1,2]
	3[-1,2]
	

	DC_2A_n66A
	MB-MB
	3[-1,2]
	3[-1,2]
	3[-1,2]
	

	DC_3A_n1A
	MB-MB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_3A_n34A
	MB-MB
	
	
	3[2,-1]
	

	DC_66A_n2A
	MB-MB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_66A_n25A
	MB-MB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_1A_n80A
	MB-MB
	3[-1,2]
	3[-1,2]
	3[-1,2]
	

	DC_2A_n2A2
	MB-MB
	
	
	
	

	DC_66A_n66A2
	MB-MB
	
	
	
	

	DC_3A_n3A2
	MB-MB
	
	
	
	

	DC_3A_n84A
	MB-MB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	




B.16		Group MB-HB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_1A_n7A
	MB-HB
	
	
	
	

	DC_1A_n38A
	MB-HB
	
	
	
	

	DC_1A_n40A
	MB-HB
	3[2,-1]
	3[2,-1]
	3[2,-1]
	

	DC_1A_n41A
	MB-HB
	
	
	
	3[2,-1]

	DC_2A_n7A
	MB-HB
	
	
	
	3[2,-1]

	DC_2A_n38A
	MB-HB
	
	
	
	3[2,-1]

	DC_2A_n41A
	MB-HB
	
	
	
	3[2,-1]

	DC_3A_n7A
	MB-HB
	
	
	
	

	DC_3A_n38A
	MB-HB
	
	
	
	

	DC_3A_n40A
	MB-HB
	
	
	
	3[2,-1]

	DC_3A_n41A
	MB-HB
	
	
	
	

	DC_4A_n38A
	MB-HB
	
	
	
	

	DC_4A_n41A
	MB-HB
	
	
	
	

	DC_25A_n41A
	MB-HB
	
	
	
	3[2,-1]

	DC_39A_n40A
	MB-HB
	
	
	
	

	DC_39A_n41A
	MB-HB
	
	
	
	3[2,-1]

	DC_66A_n7A
	MB-HB
	
	
	
	

	DC_66A_n38A
	MB-HB
	
	
	
	

	DC_66A_n41A
	MB-HB
	
	
	
	



B.17		Group MB-UHB1
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_1A_n77A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_1A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_2A_n48A
	MB-UHB1
	
	
	
	

	DC_2A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_3A_n77A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_3A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_4A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_39A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	

	DC_66A_n48A
	MB-UHB1
	
	
	
	

	DC_66A_n78A
	MB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	



B.18		Group MB-UHB2
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_1A_n79A
	MB-UHB2
	
	
	
	

	DC_3A_n79A
	MB-UHB2
	3[-2,1]
	
	3[-2,1]
	3[-2,1]

	DC_39A_n79A
	MB-UHB2
	
	
	
	3[-2,1]



B.19		Group HB-LB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_7A_n5A
	HB-LB
	
	
	
	

	DC_7A_n8A
	HB-LB
	
	2[1,-1]
	
	

	DC_7A_n20A
	HB-LB
	
	
	
	

	DC_7A_n28A
	HB-LB
	
	
	
	

	DC_7A_n71A
	HB-LB
	
	
	
	3[1,-2]

	DC_30A_n5A
	HB-LB
	
	
	
	

	DC_41A_n28A
	HB-LB
	
	
	
	3[1,-2]



B.20		Group HB-MLB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_7A_n51A
	HB-MLB
	
	
	
	



B.21		Group HB-MB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_7A_n1A
	HB-MB
	
	
	
	

	DC_7A_n3A
	HB-MB
	
	
	
	

	DC_7A_n66A
	HB-MB
	
	
	
	

	DC_30A_n2A
	HB-MB
	
	
	
	

	DC_30A_n66A
	HB-MB
	
	
	
	3[-1,2]

	DC_40A_n1A
	HB-MB
	3[-1,2]
	3[-1,2]
	3[-1,2]
	

	DC_41A_n3A
	HB-MB
	
	
	
	

	DC_7A_n80A
	HB-MB
	
	
	
	

	DC_38A_n3A
	HB-MB
	
	
	
	



B.22		Group HB-HB
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_7A_n40A
	HB-HB
	
	
	
	

	DC_40A_n41A
	HB-HB
	
	
	
	

	DC_7A_n7A2
	HB-HB
	
	
	
	

	DC_41A_n41A
	HB-HB
	
	
	
	



B.23	Group HB-UHB1
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_40A_n77A
	HB-UHB1
	2[-1,1]
	2[-1,1]
	2[-1,1]
	2[-1,1],3[2,-1]

	DC_40A_n78A
	HB-UHB1
	
	
	
	2[-1,1],3[2,-1]



	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_7A_n78A
	HB-UHB1
	3[2,-1]
	3[2,-1]
	3[2,-1]
	2[-1,1]

	DC_38A_n78A
	HB-UHB1
	3[2,-1]
	3[2,-1]
	3[2,-1]
	2[-1,1]

	DC_41A_n78A
	HB-UHB1
	3[2,-1]
	3[2,-1]
	3[2,-1]
	2[-1,1]



	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_7A_n77A
	HB-UHB1
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]

	DC_41A_n77A
	HB-UHB1
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]
	2[-1,1],3[2,-1]



B.24	Group HB-UHB2
	UL-Combo
	GROUPS
	IM order @ GPS-L1/E1
	IM order @ GLO-G1
	IM order @ BDS-B1
	IM order @ GPS-L5/E5a

	DC_40A_n79A
	HB-UHB2
	
	
	
	

	DC_41A_n79A
	HB-UHB2
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[bookmark: _Toc5282166][bookmark: _Toc29812364][bookmark: _Toc29812473][bookmark: _Toc37140344][bookmark: _Toc37140631][bookmark: _Toc37140749][bookmark: _Toc37268699][bookmark: _Toc45880104]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 E-UTRA single carrier, the sensitivity tests shall be performed in each frequency band listed in Table B.1.7-1. The E-UTRA configuration used for the tests shall be as defined in Table B.1.7-2.
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 configuration used for the tests shall be as defined in Table B.1.7-3.
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 UE.
For verifying the sensitivity requirements in clause 5.1 in EN-DC operation mode, the E-UTRA and NR configuration for the tests shall be as defined in Table B.1.7.4.
Table B.1.7-1: E-UTRA and NR operating bands for verifying GNSS sensitivity
	E-UTRA operating bands
	13,14, 24, 44

	NR operating bands
	n13, n14, n24



Table B.1.7-2: LTE configuration for verifying the sensitivity requirements
	Band 
	Bandwidth
LTE 
	 TX  Channel
LTE
	TX Frequency   LTE
	UL RB Allocation
LTE
	RX Channel
 LTE
	RX
Frequency
LTE
	DL RB
Allocation
LTE

	13
	FFS
	
	
	
	
	
	

	14
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	

	44
	
	
	
	
	
	
	



Table B.1.7-3: NR configuration for verifying the sensitivity requirements 
	Band 
	Bandwidth
NR
	 TX  Channel
NR
	TX Frequency   NR
	UL RB Allocation
NR
	RX Channel
 NR
	RX
Frequency
NR
	DL RB
Allocation
NR

	n13
	FFS
	
	
	
	
	
	

	n14
	
	
	
	
	
	
	

	n24
	
	
	
	
	
	
	



[bookmark: _Hlk71266632]Table B.1.7-4: EN-DC band combinations and configuration for verifying the sensitivity requirements 
	Band Combination
	Bandwidth
LTE /  NR
	 TX  Channel
LTE / NR
	TX Frequency   LTE / NR
	UL RB Allocation
LTE / NR
	RX Channel
 LTE / NR
	RX
Frequency
LTE / NR
	DL RB
Allocation
LTE / NR

	FFS
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	




[…]
[bookmark: _Toc5282171][bookmark: _Toc29812369][bookmark: _Toc29812478][bookmark: _Toc37140349][bookmark: _Toc37140636][bookmark: _Toc37140754][bookmark: _Toc37268704][bookmark: _Toc45880109]B.1.12	EN-DC band combinations for testing A-GNSS sensitivity
B.1.12.1	EN-DC band combination groups
The A-GNSS sensitivity requirements in EN-DC operation mode with uplink assigned to E-UTRA and NR frequency bands the requirements in clause 5.1 can be verified by one EN-DC band combination in each of the applicable Frequency Group Combination specified in Table B.1.12.1-1. The A-GNSS sensitivity requirements for the remaining applicable EN-DC band combinations in each Frequency Group Combination are considered to be verified by using the one EN-DC band combination in each Frequency Group Combination. The Frequency Groups are defined in Table B.1.12.1-2.
The applicable EN-DC band combinations for verifying A-GNSS sensitivity requirements in EN-DC operation mode are specified in clause B.1.12.2.
Table B.1.12.1-1: EN-DC band combination groups for verifying A-GNSS sensitivity requirements in EN-DC operation mode 
	Frequency Group Combination
	EN-DC Band Combinations

	Group LB-LB
	DC_5A_n12A
DC_5A_n71A
DC_8A_n20A
DC_8A_n28A
DC_12A_n5A
DC_20A_n8A
DC_20A_n28A
DC_28A_n5A
DC_28A_n8A
DC_71A_n5A
DC_20A_n83A

	Group LB-MLB
	DC_20A_n50A
DC_20A_n51A
DC_28A_n51A
DC_28A_n50A

	Group LB-MB
	DC_5A_n2A
DC_5A_n66A
DC_8A_n1A
DC_8A_n3A
DC_8A_n34A
DC_8A_n39A
DC_12A_n2A
DC_12A_n25A
DC_12A_n66A
DC_18A_n3A
DC_20A_n1A
DC_20A_n3A
DC_26A_n25A
DC_28A_n3A
DC_71A_n66A
DC_8A_n80A
DC_20A_n80A

	Group LB-HB
	DC_5A_n7A
DC_5A_n38A
DC_5A_n40A
DC_8A_n40A
DC_8A_n41A
DC_12A_n7A
DC_12A_n38A
DC_12A_n41A
DC_20A_n7A
DC_20A_n38A
DC_20A_n41A
DC_26A_n41A
DC_28A_n7A
DC_28A_n40A
DC_28A_n41A
DC_71A_n38A

	Group LB-UHB1
	DC_5A_n48A
DC_5A_n78A
DC_8A_n77A
DC_8A_n78A
DC_12A_n78A
DC_18A_n77A
DC_18A_n78A
DC_19A_n77A
DC_19A_n78A
DC_20A_n77A
DC_20A_n78A
DC_26A_n77A
DC_26A_n78A
DC_28A_n77A
DC_28A_n78A
DC_71A_n48A
DC_71A_n78A

	Group LB-UHB2
	DC_5A_n79A
DC_8A_n79A
DC_18A_n79A
DC_19A_n79A
DC_26A_n79A
DC_28A_n79A

	Group MLB-LB
	DC_11A_n28A

	Group MLB-MLB
	NA

	Group MLB-MB
	DC_11A_n3A

	Group MLB-HB
	NA

	Group MLB-UHB1
	DC_11A_n77A
DC_11A_n78A
DC_21A_n77A
DC_21A_n78A

	Group MLB-UHB2
	DC_11A_n79A
DC_21A_n79A

	Group MB-LB
	DC_1A_n5A
DC_1A_n8A
DC_1A_n20A
DC_1A_n28A
DC_1A_n71A
DC_2A_n5A
DC_2A_n12A
DC_2A_n71A
DC_3A_n5A
DC_3A_n8A
DC_3A_n20A
DC_3A_n28A
DC_3A_n71A
DC_66A_n5A
DC_66A_n12A
DC_66A_n71A
DC_3A_n82A

	Group MB-MLB
	DC_1A_n50A
DC_1A_n51A
DC_3A_n50A
DC_3A_n51A

	Group MB-MB
	DC_1A_n3A
DC_2A_n66A
DC_3A_n1A
DC_3A_n34A
DC_66A_n2A
DC_66A_n25A
DC_1A_n80A
DC_2A_n2A2
DC_66A_n66A2
DC_3A_n3A2
DC_3A_n84A

	Group MB-HB
	DC_1A_n7A
DC_1A_n38A
DC_1A_n40A
DC_1A_n41A
DC_2A_n7A
DC_2A_n38A
DC_2A_n41A
DC_3A_n7A
DC_3A_n38A
DC_3A_n40A
DC_3A_n41A
DC_4A_n38A
DC_4A_n41A
DC_25A_n41A
DC_39A_n40A
DC_39A_n41A
DC_66A_n7A
DC_66A_n38A
DC_66A_n41A

	Group MB-UHB1
	DC_1A_n77A
DC_1A_n78A
DC_2A_n48A
DC_2A_n78A
DC_3A_n77A
DC_3A_n78A
DC_4A_n78A
DC_39A_n78A
DC_66A_n48A
DC_66A_n78A

	Group MB-UHB2
	DC_1A_n79A
DC_3A_n79A
DC_39A_n79A

	Group HB-LB
	DC_7A_n5A
DC_7A_n8A
DC_7A_n20A
DC_7A_n28A
DC_7A_n71A
DC_30A_n5A
DC_41A_n28A

	Group HB-MLB
	DC_7A_n51A

	Group HB-MB
	DC_7A_n1A
DC_7A_n3A
DC_7A_n66A
DC_30A_n2A
DC_30A_n66A
DC_40A_n1A
DC_41A_n3A
DC_7A_n80A
DC_38A_n3A

	Group HB-HB
	DC_7A_n40A
DC_40A_n41A
DC_7A_n7A2
DC_41A_n41A

	Group HB-UHB1			A:
	DC_40A_n77A
DC_40A_n78A

								B:
	DC_7A_n78A
DC_38A_n78A
DC_41A_n78A

								C:
	DC_7A_n77A
DC_41A_n77A

	Group HB-UHB2
	DC_40A_n79A
DC_41A_n79A



[bookmark: _Hlk71241124]Table B.1.12.1-2: Definition of Frequency Groups.
	Frequency Group
	Frequency Range (MHz)

	VHF
	400.0 – 458.0

	LB
	662.0 – 916.0

	MLB
	1426.0 – 1518.0

	MB
	1626.0 – 2025.0

	HB
	2300.0 – 2690.0 

	UHB1
	3300.0 – 4201.0

	UHB1
	4400.0 – 5000.0



B.1.12.2	Applicable EN-DC band combinations for verifying A-GNSS sensitivity requirements
The A-GNSS sensitivity requirements in clause 5.1 when in EN-DC operation mode shall be verified for EN-DC band combinations that can generate second or third order intermodulation products falling into the GNSS receiver bands for the particular GNSS as specified in Table B.1.12.2-1.
For each frequency group combination in Table B.1.12.2-1 only one EN-DC band combination need to be tested for the supported GNSS.
Table B.1.12.2-1: EN-DC band combinations for verifying A-GNSS sensitivity requirements.
	Frequency Group Combination
	EN-DC band combinations

	
	GPS L1 / Galileo E1
	GLONASS G1
	BDS B1

	Group LB-LB
	DC_20A_n28A
DC_28A_n5A
DC_20A_n83A
	DC_8A_n28A
DC_20A_n28A
DC_28A_n8A
DC_20A_n83A
	DC_5A_n12A
DC_12A_n5A
DC_20A_n28A
DC_28A_n5A
DC_20A_n83A

	Group LB-MLB
	NA
	NA
	NA

	Group LB-MB
	NA
	NA
	NA

	Group LB-HB
	DC_5A_n40A
DC_28A_n40A
	DC_8A_n41A
DC_28A_n40A
	DC_5A_n40A
DC_28A_n40A

	Group LB-UHB1
	DC_8A_n77A
DC_8A_n78A
DC_20A_n77A
DC_20A_n78A
	DC_5A_n78A
DC_8A_n77A
DC_8A_n78A
DC_20A_n77A
DC_20A_n78A
DC_26A_n77A
DC_26A_n78A
	DC_8A_n77A
DC_8A_n78A


	Group LB-UHB2
	NA
	NA
	NA

	Group MLB-LB
	NA
	NA
	NA

	Group MLB-MLB
	NA
	NA
	NA

	Group MLB-MB
	NA
	NA
	NA

	Group MLB-HB
	NA
	NA
	NA

	Group MLB-UHB1
	NA
	NA
	NA

	Group MLB-UHB2
	DC_11A_n79A
DC_21A_n79A
	DC_11A_n79A
DC_21A_n79A
	DC_11A_n79A
DC_21A_n79A

	Group MB-LB
	NA
	NA
	NA

	Group MB-MLB
	NA
	NA
	NA

	Group MB-MB
	DC_1A_n3A
DC_2A_n66A
DC_3A_n1A
DC_66A_n2A
DC_66A_n25A
DC_1A_n80A
DC_3A_n84A
	DC_1A_n3A
DC_2A_n66A
DC_3A_n1A
DC_66A_n2A
DC_66A_n25A
DC_1A_n80A
DC_3A_n84A
	DC_1A_n3A
DC_2A_n66A
DC_3A_n1A
DC_66A_n2A
DC_66A_n25A
DC_1A_n80A
DC_3A_n84A

	Group MB-HB
	DC_1A_n40A
	DC_1A_n7A
	DC_1A_n7A

	Group MB-UHB1
	DC_1A_n77A
DC_1A_n78A
DC_2A_n78A
DC_3A_n77A
DC_3A_n78A
DC_4A_n78A
DC_39A_n78A
DC_66A_n78A
	DC_1A_n77A
DC_1A_n78A
DC_2A_n78A
DC_3A_n77A
DC_3A_n79A
DC_4A_n78A
DC_39A_n78A
DC_66A_n78A
	DC_1A_n77A
DC_1A_n78A
DC_2A_n78A
DC_3A_n77A
DC_3A_n79A
DC_4A_n78A
DC_39A_n78A
DC_66A_n78A

	Group MB-UHB2
	DC_3A_n79A
	NA
	DC_3A_n79A

	Group HB-LB
	NA
	DC_7A_n8A
	NA

	Group HB-MLB
	NA
	NA
	NA

	Group HB-MB
	DC_40A_n1A
	DC_40A_n1A
	DC_40A_n1A

	Group HB-HB
	NA
	NA
	NA

	Group HB-UHB1			A:
	DC_40A_n77A
	DC_40A_n77A
	DC_40A_n77A

								B:
	DC_7A_n78A
DC_38A_n78A
DC_41A_n78A
	DC_7A_n78A
DC_38A_n78A
DC_41A_n78A
	DC_7A_n78A
DC_38A_n78A
DC_41A_n78A

								C:
	DC_7A_n77A
DC_41A_n77A
	DC_7A_n77A
DC_41A_n77A
	DC_7A_n77A
DC_41A_n77A

	Group HB-UHB2
	NA
	NA
	NA
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