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1 Background
1.1 RAN5 LS
Should we test all 2 UL EN-DC of 1 LTE band + 1 NR band for general spurious?
Should we test all 1UL/2DL case in EN-DC mode for REFSENS?
===R4-1900020 LS on applicability of LTE anchor agnostic to specific RF test cases ========================
During RAN5#NR4 (Jan-2019), applicability of LTE anchor agnostic was discussed in attached documents. Conclusions are summarized as below.

Conclusion

· From perspective of conformance test, RAN5 evaluation indicated there may be an impact to NR DL from LTE UL and vice versa for the following cases, and hence LTE anchor agnostic may not be applied to following two test cases, and it may be required to test all EN-DC combinations (LTE 1CC + FR1 1CC) in these cases.

· 6.5B.3.3.1 General spurious emissions (Inter-band EN-DC within FR1)

· IM interference by dual uplink impact (R5-190975)

· 7.3B.2.3 Reference sensitivity (Inter-band EN-DC within FR1)

· Impact of Interference from “LTE UL -> NR DL” and “NR UL -> LTE DL” (R5-190976)

· Not only exceptional cases (e.g. MSD, IM) but also non-exceptional cases impact

However, based on the latest TS 38.101-3 below, LTE anchor agnostic will be applied to corresponding test cases. Therefore, it is beneficial for RAN4 to update core requirement to consider discussions above.
====================================================================================
1.2 What we discuss
	
	SA only
	NSA and SA
	NSA only

	LTE SA

requirements
	LTE SA mode

	NR SA

requirements
	NR SA mode
	LTE anchor agnostic:

· To assume NR SA mode, LTE output power is decreased up to minimum output power.

· Test NR SA requirements for NR bands, and it is independent which LTE band is used as an anchor band. 

	NSA

requirements
	No need to test
	To be discussed


General spurious 
	Company
	Anchor agnostic
	Remarks

	DCM
	NO
	Each UL pair’s IMD (2nd and 3rd) freq region needs to be tested. Ex: if UE supports 1A-3A-n78 and 1A-3A-n79, the following cases are tested. 
UL of 1A-n78A and UL of 3A-n78A
&
UL of 1A-n79A and UL of 3A-n79A

	Qualcomm/Huawei
	YES with clarification
	One of the UL pairs is choosen by R5 and only frequency region where the UL pair’s IMD (2nd and 3rd) falls is tested. Ex: Ex: if UE supports 1A-3A-n78 and 1A-3A-n79, the following cases are tested. 
UL of 1A-n78A or UL of 3A-n78A
&
UL of 1A-n79A or UL of 3A-n79A 

	OPPO/Intel
	YES
	No need to test at all

	Huawei
	Not sure…
	“Note” to restrict the freq range to be tested for dual uplink condition is added but as far as the requirement is not an exception, that note would not be useful…since it would not be tested…


REFSENS 
	Company
	Anchor agnostic
	Remarks

	DCM
	NO
	For each configuration, the following aspects need to be checked.

Ex: if UE supports 1A-3A-n78 and 1A-3A-n79, 

Under the condition of <Min LTE power and Max NR power> need to be tested for the following cases.

UL of 1A-n78A and UL of 3A-n78A
&
UL of 1A-n79A and UL of 3A-n79A

Also under the condition of <Max LTE power and Min NR power> need to be tested for the following cases.

UL of 1A-n78A and UL of 3A-n78A
&
UL of 1A-n79A and UL of 3A-n79A

	Qualcomm
	YES with clarification
	One of the UL pairs is chosen by R5.  Ex: if UE supports 1A-2A-n3 and 4A-5A-n6, the following cases are tested with Min LTE power and Max NR power. 
UL of 1A-n3A or UL of 2A-n3A
&
UL of 4A-n6A or UL of 5A-n6A

	OPPO/Huawei/Intel
	YES
	No need to test at all


2 Discussion
There is a tradeoff of testing 

2.1 General Spurious
2.1.1 Possible options (Ex. 1A_n77A and 3A_n77A)
· Option1: Test all EN-DC combinations of 1LTE band + 1 NR band
· 1A_n77A and 3A_n77A
· Option2: Test one of EN-DC combinations of 1 LTE band + NR band
· 1A_n77A or 3A_n77A
· Option3: Not test any EN-DC combinations 
· None
· Need to be discussed (What is the worst case?)
· Other options:

· Send LS to RAN5 to answer that technically we agree with that test all EN-DC combinations (LTE 1CC + FR1 1CC), but kindly ask to take into account testing time.
· Bring technical contribution in the next meeting to show whether or not we can verify by appling each option. 
Skyworks: what is power conditions? This is becauce we would like to know it is sufficient or not by testing SA requirement?

DCM: SA is tested as 23 dBm, For NSA, power is 20dBm + 20dBm for testing IM case.

OPPO: Assuming NSA only or SA and NSA?
Qualcomm: we don’t think we need to test 20 dBm + 20dBm
DCM: why ?

Qualcomm: when driving MPR for intra-band, we do not assume 20dBm + 20dBm/ 
DCM : this is for inter

Qualcom: UE do power sharing. We cannot accept option1.
Skywork: support selecting some configuration.
Qualcomm:Skyworks support option2?
Skyworks: Yes.

Intel: Do DCM have issue for specifc combination.

DCM: No
OPPO: Qualcomm proposal is 1LTE band and NR band. The NR band is new band or refarming band?

CHHTL: Question to Qualcomm, how to pick?

Qualcom; it depend on RAN5

OPPO: RAN5 should discuss it, not RAN4.

Skyworks: agree with Qualcomm and OPPO.

Dish: Is method to choose it condiering new band or refarming band?
CHTTL: There is middle way to test not one UL confiug, but several config.

MTK: Option2, if UE support several NR band, then what number of UL config?

DCM: original proposal from Qualcomm is per NR band. 
DCM: Option4 is acceptable?

Qualcomm: we can accept either 2 or 3.

Intel/OPPO: Option3 but can comprise to option2. Other is not

DCM: is there are any technical reason to take option2?

OPPO: we don’t have no reason but have for option3 for general spurious.
DCM: if UE have not general architecture. Does UE meet the requrirement?
Intel: RAN4 allow exeption.  DCM should provide the problem case. 

DCM: LTE CA test all 2UL.
Intel is there any compromise?

DCM: If we can confirm that “when UE meet SA requirement, then automatically meet NSA requreiment”, then we can accept option2.
MTK: We may be able to provide.
2.1.2 Discussion point
· For option 2 and 3, How to verify the performance in EN-DC mode: Is there any technical reason to apply option 2 and 3?
· For option 2 and 4, which EN-DC band combinations should be tested?
2.2 REFSENS
2.2.1 Possible options (Ex. 1A_3A_n79A)
· Option1: Test all EN-DC combinations of 1LTE band + 1 NR band
· Impact from UL 1A to n79A
· Impact from UL 3A to n79A
· Option2: Test one of EN-DC combinations of 1 LTE band + NR band
· Impact from UL 1A to n79A

· Or Impact from UL 3A to n79A
· Option3: Not test any EN-DC combinations 
· None
· Option4: Test all EN-DC combinations of 1LTE band + 1 NR band, but can skip some combinations
· Need to be discussed (What is the worst case?)

· Other options:

· Send LS to RAN5 to answer that technically we agree with that test all EN-DC combinations (LTE 1CC + FR1 1CC), but kindly ask to take into account testing time.

· Bring technical contribution in the next meeting to show whether or not we can verify by appling each option. 
2.2.2 Discussion point
· For option 2 and 3, How to verify the performance in EN-DC mode: Is there any technical reason to apply option 2 and 3?

· For option 2 and 4, which EN-DC band combinations should be tested?
Conclusion

3 Conclusion

 The contribution is summarized as below:
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