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1 Introduction
In RAN4#90, how to test general spurious emission and REFSENS for inter-band EN-DC was discussed. There were proposals to test only one EN-DC combinations per NR band and test no EN-DC combinations due to a concern about the amount of testing time although IM impact by 2UL for general spurious emission and 1UL/2DL case for REFSENS have been tested in LTE CA case. This paper discusses the necessity of testing 1 LTE band + 1 NR band cases and propose additional options to take it into account concern about testing time.
2 Discussion
2.1 Background
According to LS from RAN5[1], from perspective of conformance test, RAN5 evaluation indicate that LTE anchor agnostic may not be applied to following two test cases, and it may be required to test all EN-DC combinations (LTE 1 band + NR FR1 1 band) in these cases, although there are no exceptional requirement in TS 38.101-3.
· 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 description below in 6.1/7.1 in TS 38.101-3, LTE anchor agnostic will be applied to corresponding test cases. Therefore, it is needed to update core requirement.

6.1/7.1
General

Unless otherwise stated, requirements for NR transmitter/receiver written in TS 38.101-1 and TS 38.101-2 apply and are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR operation
 Observation 1: RAN5 asked whether it is needed to test IM effects caused by 2UL (1 LTE band + 1 NR band) for general spurious emission, and test impact of interference from “LTE UL -> NR DL” and “NR UL -> LTE DL” for REFSENS, even when there are no exceptional requirements.
2.2 Clarification of discussion point

There are three types of UE to be considered.
· Type1: UE supporting NR SA only

· Type2: UE supporting NSA and NR SA

· Type3: UE supporting NSA only
· Note all types of UE are assumed to support LTE SA.

Test method is summarized in Table 2.2-1. For LTE SA requirements in TS 36.101, all types of UE should be tested on LTE SA mode. For NR SA requirements in TS 38.101-1, type 1 and type 2 UE, which supporting NR SA, should be tested on NR SA mode, and type 3 UE should be tested using LTE anchor agnostic approach. The purpose of this approach is to assume NR SA mode, that is, LTE output power is decreased up to minimum output power and focus on testing NR bands. For example, when testing SA requirements for n77A and UE supports DC_1A_n77A and DC_2A_n77A, either of DC_1A_n77A and DC_2A_n77A is tested under the condition LTE power is decreased up to minimum output power to test n77. For NSA requirements in TS 38.101-3, type 1 UE is not needed to be tested. How to test type 2 and type 3 UE for NSA requirements is a discussion point. 
Observation 2: How to test type 2 and type 3 UE for NSA requirements is a discussion point.
Table 2.2-1: Test method for LTE SA, NR SA, and NSA requirements
	
	SA only
	NSA and SA
	NSA only

	LTE SA

Requirements
TS 36.101-1
	LTE SA mode

	NR SA

Requirements
TS 38.101-1
	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
TS 38.101-3
	No need to test
	To be discussed


In RAN4#90, there are three options which EN-DC combinations should be tested for general spurious emission and REFSENS.
· Option 1: Test all 1 LTE band + 1 NR band EN-DC combinations

· Option 2: Test one 1 LTE band + 1 NR band EN-DC combinations per NR bands
· Option 3: Test No EN-DC combinations
From our position, we believe that there should be additional effects of operating EN-DC to be considered compared to LTE SA and NR SA cases. For general spurious emission, IM caused by 2UL of 1 LTE band + 1 NR band is additional effect that cannot be tested on LTE SA and NR SA cases (Note that we may not need to test in case that UE support NR refarming band of a corresponding LTE band).
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Figure 2.2-1: IM caused by 1 LTE band + 1 NR band
For REFSENS, impact of interference from “LTE UL -> NR DL” and “NR UL -> LTE DL” is additional effect that should be tested to guarantee the isolation between LTE band and NR band.

In addition, we would like to note that the above aspects have been tested in LTE CA case.

Observation 3: There are additional effects to be considered such as IM caused by 2UL of 1 LTE band + 1 NR band for general spurious emission and impact of interference from “LTE UL -> NR DL” and “NR UL -> LTE DL” for REFSENS. The above aspects have been tested in LTE CA case.
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Figure 2.2-2: Interference from “LTE UL -> NR DL” and “NR UL -> LTE DL”
2.3 Additional options

Although there are additional effects to be considered, another problem is the amount of testing time. To address this problem, here we discuss additional option 4 and option 5:
· Option 1: Test all 1 LTE band + 1 NR band EN-DC combinations

· Option 2: Test one 1 LTE band + 1 NR band EN-DC combinations per NR bands
· Option 3: Test No EN-DC combinations

· Option 4: Test several 1 LTE band + 1 NR band EN-DC combinations
· One possible way to reduce configurations is to focus on EN-DC combinations that share same antenna.
· Other ways are not precluded.
· Option 5: Not conclude how to test EN-DC in RAN4 but send LS to RAN5 to inform there should be additional impacts caused by EN-DC mode to be tested and RAN4 have concern of the amount of testing time.
Option 4 is to test not all of EN-DC combinations of 1 LTE band + NR band and to test some specific combinations. There are three types of interference “Interference with same antenna”, “Interference between different antenna through PCB”, and “interference between different antennas through antenna” as shown in the below figure. One possible way to reduce configurations is to focus on EN-DC combinations that share same antenna.
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Figure 2.3-1: Reference architecture

Option 5 is not to conclude how to test EN-DC in RAN4. From core requirements perspectives, send LS to RAN5 to just share information that there should be additional impacts caused by EN-DC mode to be tested but also that RAN4 have concern of the amount of testing time.
Observation 4: Options for general spurious emission and REFSENS are shown as below:

· Option 1: Test all 1 LTE band + 1 NR band EN-DC combinations

· Option 2: Test one 1 LTE band + 1 NR band EN-DC combinations per NR bands

· Option 3: Test No EN-DC combinations

· Option 4: Test several 1 LTE band + 1 NR band EN-DC combinations

· One possible way to reduce configurations is to focus on EN-DC combinations that share same antenna.

· Other ways are not precluded.
· Option 5: Not conclude how to test EN-DC in RAN4 but send LS to RAN5 to inform there should be additional impacts caused by EN-DC mode to be tested and RAN4 have concern of the amount of testing time.
2.4 Proposal
Based on the above consideration, our preference is to take option 1 since there is no technical justification to confirm option 2, 3, or 4 is sufficient to guarantee the performance of EN-DC. But considering concerns about the amount of testing time, our compromise is to take option 5 and ask RAN5 to take it into account RAN4 concern when deciding test method.
Proposal 1: Take option 1 or 5 for general spurious unless technical justification is confirmed that other options are sufficient to guarantee the performance of EN-DC.
Proposal 2: Take option 1 or 5 for REFSENS unless technical justification is confirmed that other options are sufficient to guarantee the performance of EN-DC.
3 Conclusion

The conclusions are summarized as below:
Observation 1: RAN5 asked whether it is needed to test IM effects caused by 2UL (1 LTE band + 1 NR band) for general spurious emission, and test impact of interference from “LTE UL -> NR DL” and “NR UL -> LTE DL” for REFSENS, even when there are no exceptional requirements.
Observation 2: How to test type 2 and type 3 UE for NSA requirements is a discussion point.

Observation 3: There are additional effects to be considered such as IM caused by 2UL of 1 LTE band + 1 NR band for general spurious emission and impact of interference from “LTE UL -> NR DL” and “NR UL -> LTE DL” for REFSENS. The above aspects have been tested in LTE CA case.

Observation 4: Options for general spurious emission and REFSENS are shown as below:

· Option 1: Test all 1 LTE band + 1 NR band EN-DC combinations

· Option 2: Test one 1 LTE band + 1 NR band EN-DC combinations per NR bands

· Option 3: Test No EN-DC combinations

· Option 4: Test several 1 LTE band + 1 NR band EN-DC combinations

· One possible way to reduce configurations is to focus on EN-DC combinations that share same antenna.

· Other ways are not precluded.
· Option 5: Not conclude how to test EN-DC in RAN4 but send LS to RAN5 to inform there should be additional impacts caused by EN-DC mode to be tested and RAN4 have concern of the amount of testing time.
Proposal 1: Take option 1 or 5 for general spurious unless technical justification is confirmed that other options are sufficient to guarantee the performance of EN-DC.

Proposal 2: Take option 1 or 5 for REFSENS unless technical justification is confirmed that other options are sufficient to guarantee the performance of EN-DC.
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