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Introduction

In the last meeting, the LTE anchor agnostic approach was widely discussed. Some potential options were captured in the AH minutes report [1]. However, there are no consensus. In this contribution, we give the further discussion on this issue. 

Discussion

From test point of view, the general spurious emission is a very time consuming requirement since testing it needs sweeping very wide frequency range as shown in the following table. Therefore, reducing test case for general spurious emission is very important. 

TS38.101-1 Table 6.5.3.1-2: Requirement for general spurious emissions limits 

	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ≤ f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ≤ f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ≤ f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30 dBm
	1 MHz
	

	
	-25 dBm
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:
Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz

NOTE 2:
Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz

NOTE 3:
Applies for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in sub-clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.


Observation 1: testing general spurious emssion is very time consuming.

In the existing spec in TS38.101-3, the general spurious emission for inter-band EN-DC is verified by LTE and NR separately. It is indeed that the IM interference caused by dual uplink operation could not be verified in that case. However, do we need to test all EN-DC combination?

Theoretically, all nth order IMD could be developed for each 2UL operation EN-DC. However, compare to general requirements -30dBm/MHz, we believe high order than 3rd  IMD would be very small and could be ignored. Thus, only 2nd and 3rd IMD may need to be verified. Even so, from the worst case of view, we think only those EN-DC combinations that 2nd and 3rd IMD falling into own uplink band shall be verified. Because some attenuation will be added to the IMD product due to front-end filter (filter, duplexer or diplexer) if it falls into the outside of own UL band. Besides, RAN4 have already defined the UE coexistence requirements for the IMD falling into other protected Bands as follow. Since -50dBm/ MHz is far lower than -30dBm/MHz, it can be expected that if the EN-DC combinations that IMD falling into other bands can meet the UE co-existence, they can also meet the general spurious emissions in those frequency ranges.
6.5B.3.1.2
Spurious emission band UE co-existence

The requirements in Table 6.5B.3.1.2-1 apply on each component carrier with all component carriers are active.
Observation 2: If the EN-DC combinations that IMD falling into other bands that can meet the UE co-existence, they can also meet the general spurious emissions in those frequency ranges.

Observation 3: from the worst case of view, only those EN-DC combinations that 2nd and 3rd IMD falling into own uplink bands shall be verified for general spurious emissions.

Propose 1: some exception approach can be applied for  general spurious emissions. Such as only those EN-DC combinations that 2nd and 3rd IMD falling into own uplink bands shall be verified 

For the information, we go through all EN-DC combination in Rel15 in the annex according to 2nd and 3rd IMD falling into own uplink bands or not.

Regarding to reference sensitivity, the potential problem in existing spec is that only impact from own UL transmission band could be verified if it is tested by LTE and NR separately. The impact from other UL transmission band could not verified if it is not in the exception case defined in 7.3B.2.3.X. As well know, the main impact from other UL transmission depends on harmonic and cross band isolation and IMD due to dual uplink operation, these have already considered in the exception case. Theoretically, no need to verified for EN-DC combination outside of exception case. However, to avoid unexpected interference from other UL transmission, some specific case like option 2 (Test one of EN-DC combinations of 1 LTE band + NR band) and option 4 (Test all EN-DC combinations of 1LTE band + 1 NR band, but can skip some combinations) listed in AH minutes report [1] could be also accepted. 

Conclusion

 Base on the above analysis, we give the following observations and proposal:

Observation 1: testing general spurious emssion is very time consuming.

Observation 2: If the EN-DC combinations that IMD falling into other bands that can meet the UE co-existence, they can also meet the general spurious emissions.

Observation 3: from the worst case of view, only those EN-DC combinations that 2nd and 3rd IMD falling into own uplink bands shall be verified for general spurious emissions in those frequency ranges.

Propose 1: some exception approach can be applied for  general spurious emissions. Such as only those EN-DC combinations that 2nd and 3rd IMD falling into own uplink bands shall be verified 
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Annex

Table 2: whether IMD2 or IMD3 falls into own UL bands or not

	EN-DC band
	IM2 or IMD3 falls into own UL bands (Yes or not)
	Note

	DC_1_n28
	No
	

	DC_1_n40
	No
	

	DC_1_n51
	No
	

	DC_1_n773
	Yes
	IMD2 -> Band 1 UL

	DC_1_n783
	No
	

	DC_1_n793
	No
	

	DC_2_n5
	No
	

	DC_2_n66
	Yes
	IMD3 -> Band n66 UL

	DC_2_n71
	No
	

	DC_2_n78
	Yes
	IMD2 -> Band 2UL

	DC_3_n7
	No
	

	DC_3_n28
	No
	

	DC_3_n40
	No
	

	DC_3_n51
	No
	

	DC_3_n773
	Yes
	IMD2 -> Band 3 UL

	DC_3_n783
	Yes
	IMD2 -> Band 3 UL

	DC_3_n793
	No
	

	DC_5_n40
	No
	

	DC_5_n66
	No
	

	DC_5_n783
	No
	

	DC_7_n28
	No
	

	DC_7_n51
	No
	

	DC_7_n783
	No
	

	DC_7-7_n783
	No
	

	DC_8_n40
	No
	

	DC_8_n773
	No
	

	DC_8_n783
	Yes
	IMD2 -> Band n78 UL

	DC_8_n793
	No
	

	DC_11_n773
	No
	

	DC_11_n783
	No
	

	DC_11_n793
	No
	

	DC_12_n5
	No
	

	DC_12_n66
	No
	

	DC_18_n773
	Yes
	IMD2 -> Band n77 UL

	DC_18_n783
	No
	

	DC_18_n793
	No
	

	DC_19_n773
	Yes
	IMD2 -> Band n77 UL

	DC_19_n783
	No
	

	DC_19_n793
	No
	

	DC_20_n8
	Yes
	IMD3 -> Band 20 and n8 UL

	DC_20_n284
	No
	

	DC_20_n51
	No
	

	DC_20_n77
	Yes
	IMD2 -> Band n77 UL

	DC_20_n783
	No
	

	DC_21_n773
	No
	

	DC_21_n783
	No
	

	DC_21_n793
	No
	

	DC_25_n41
	No
	

	DC_26_n413
	No
	

	DC_26_n773
	Yes
	IMD2 -> Band n77 UL

	DC_26_n783
	No
	

	DC_26_n793
	No
	

	DC_28_n51
	Yes
	IMD2 -> Band 28 UL

	DC_28_n773
	Yes
	IMD2 -> Band n77 UL

	DC_28_n783
	No
	

	DC_28_n793
	No
	

	DC_30_n5
	No
	

	DC_30_n66
	No
	

	DC_38_n78
	NA
	

	DC_39_n781,3
	Yes
	IMD2 -> Band 39 UL

	DC_39_n793
	No
	

	DC_40_n77
	NA
	

	DC_41_n77
	Yes
	IMD2 -> Band n77 UL

	DC_41_n78
	No
	

	DC_41_n792,3
	Yes
	IMD2 -> Band 41 UL

	DC_42_n51
	No
	

	DC_42_n775
	NA
	

	DC_42_n785
	NA
	

	DC_42_n795
	NA
	

	DC_66_n71
	No
	

	DC_66_n5
	No
	

	DC_66_n78
	Yes
	IMD2 -> Band 66 UL


