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Introduction
There are different understandings on how to perform the test cases of 6.5B.3.3.1, 6.5B.3.3.2 and 7.3B.2.3 in 38.521-3[1] between test engineers, even between test labs.
This contribution is trying to clarify the correct understanding of 6.5B.3.3.1, 6.5B.3.3.2 and 7.3B.2.3 in 38.521-3[1]. 
Discussion
2.1 6.5B.3.3.1
The following is the minimum conformance requirements of 6.5B.3.3.1:
6.5B.3.3.1.3	Minimum conformance requirements
The general spurious emissions requirements specified in subclause 6.6.3.1 of TS 36.101 [5], subclause 6.5.3.1 of TS 38.101-1 [2] and TS 38.101-2 [3] apply for each component carrier. For the case of inter-band EN-DC with a single carrier per cell group, the general spurious emissions requirements also apply with both downlink carrier and both uplink carriers active. Limits on configured maximum output power for the uplink according to subclause 6.2B.4 apply.
NOTE:	The general spurious emission requirements with both uplink carriers active are allowed to be verified for only a single inter-band EN-DC configuration per NR band.  Furthermore, the requirements are allowed to be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur.
The normative reference for this requirement is TS 38.101-3 [4] clause 6.5B.3.3.1. Exception requirements applicable for both NR and LTE, therefore LTE anchor agnostic approach is not applied.

The following is the test procedure of requirements of 6.5B.3.3.1:
6.5B.3.3.1.4.2	Test procedure
1.	E-UTRA SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5B.3.3.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
2.	NR SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5B.3.3.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.	Send continuously uplink power control "up" commands to the UE for both NR and E-UTRA carriers until the UE transmits at its PUMAX level; allow at least 200 ms starting from the first TPC command in this step for the UE to reach PUMAX level.
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5B.3.3.1.5-1. The centre frequency of the filter shall be stepped in contiguous steps according to the same table. The measured power shall be verified for each step. The measurement period shall capture the active time slots. During measurement the spectrum analyser shall be set to 'Detector' = RMS.
5.	For UE operating on EN-DC configuration with Band n41, redo the test for frequency range 1 GHz  f < 12.75 GHz with the message content in step 7 of initial conditions with exceptions defined in Table 6.5B.3.3.1.4.3-4.
In addition to test configuration and test procedure above, EN-DC only capable UEs and UEs not supporting NR/5GC mode in the tested band need to be tested according to LTE anchor agnostic below.
Same test description as in clause 6.5.3.1.4 in TS 38.521-1 [8] for the NR carrier with the following exceptions: 
The initial test configurations for E-UTRA consist of test frequency based on E-UTRA operating band and test channel bandwidth as specified in Table 4.6-1.
For Initial conditions as in clause 6.5.3.1.4.1 in TS 38.521-1 [8], the following steps will be added to configure E-UTRA component:
2.1.	The parameter settings for the cell are set up according to TS 36.508 [11] clause 4.4.3.
3.1.	The E-UTRA downlink signal level, uplink signal level are set according to Table 4.6-1 and propagation conditions are set according to Annex B.0 of TS 36.521-1 [10].
Step 6 of Initial conditions as in clause 6.5.3.1.4.1 in TS 38.521-1 [8] is replaced by the following two steps:
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508 [6] clause 4.5. 
7.	On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.6-1 under clause 4.6.

RAN4’s principle is that only spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur are tested as exception requirements with both component carriers active (LTE anchor agnostic approach is not applied), spurious emissions at other frequencies (no exception requirements) do not need to be tested with both component carriers active, as it is enough to only test each carrier under SA mode or with LTE anchor agnostic approach.
RAN5’s principle is that only spurious emissions at the specific frequency range where second and third order intermodulation products generated by the two transmitted operating bands can occur are tested as exception requirements with both component carriers active (LTE anchor agnostic approach is not applied), spurious emissions at other frequencies (no exception requirements) do not need to be tested with both component carriers active, as it is enough to only test each carrier under SA mode or with LTE anchor agnostic approach.

Observation 1: Both exception and no exception requirements are included in 6.5B.3.3.1.
Observation 2: Non-exception requirements of general spurious emissions for NR carrier can be tested either under SA mode or under NSA mode with LTE anchor agnostic approach.
Observation 3: Exception requirements of general spurious emissions with both LTE carrier and NR carrier active can be tested with only one EN-DC combination per FR1 band.
Observation 4: If non-exception requirements of general spurious emissions for NR carrier have been tested under SA mode, general spurious emissions for EN-DC can be only tested for exception requirements.
Proposal 1: TS 38.521-3 and 38.522 shall be revised to clarify the below correct understanding of 6.5B.3.3.1.
If general spurious emissions for NR carrier have been tested under SA mode, 6.5B.3.3.1 only need to be tested for exception requirements with only one EN-DC combination per FR1 band.
If general spurious emissions for NR carrier haven’t been tested under SA mode, 6.5B.3.3.1 need to be tested for both no exception requirements and exception requirements with only one EN-DC combination per FR1 band.
2.2 6.5B.3.3.2 and 7.3B.2.3
The following is the minimum conformance requirements of 6.5B.3.3.2:
6.5B.3.3.2.3	Minimum conformance requirements
This clause specifies the requirements for the specified EN-DC, for coexistence with protected bands. The requirements in Table 6.5B.3.3.2.3-1 and Table 6.5B.3.3.2.3-2 apply on each component carrier with all component carriers are active.
NOTE:	For inter-band EN_DC with the uplink assigned to one LTE band and one NR band, the requirements in Table 6.5B.3.3.2.3-1 and Table 6.5B.3.3.2.3-2 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur.
…
NOTE:	To simplify the above Table, E-UTRA band numbers are listed for bands which are specified only for E-UTRA operation or both E-UTRA and NR operation. NR band numbers are listed for bands which are specified only for NR operation.
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The normative reference for this requirement is TS 38.101-3 [4] clause 6.5B.3.3.2.
Exception requirements for both NR and E-UTRA are defined for this test and therefore LTE anchor agnostic approach is not applied. E-UTRA test point analysis is included and E-UTRA measurements are performed.

RAN4’s principle is that only ENDC configurations with requirements defined in the minimum requirements table need to be tested with both component carriers active (exception requirements). ENDC configurations without requirements defined in the minimum requirements table (no exception requirements) do not need to be tested with both component carriers active, as it is enough to only test each carrier under SA mode. And for ENDC configurations with requirements defined in the table, only spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur need to be tested with both component carriers active (exception requirements , LTE anchor agnostic approach is not applied), spurious emissions at other frequencies (no exception requirements) do not need to be tested with both component carriers active, as it is enough to only test each carrier under SA mode.

The following is from latest version of 38.101-3 (R16 and R17) :
6.5B.3.3.2	Spurious emission band UE co-existence
This clause specifies the requirements for EN-DC coexistence with protected bands. When both constituent bands have common coexistence band protection requirements as specified in clause 6.5.3.2 of [2] and clause 6.6.3.2 of [4], the requirements are also applied to the EN-DC configuration.
The requirements in Table 6.5B.3.3.2-1 apply on each component carrier with all component carriers are active.
NOTE:	For inter-band EN-DC with uplink assigned to one LTE band and one NR band the requirements in Table 6.5B.3.3.2-1 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur;

RAN4’s principle is that only common protected bands of constituent bands need to be tested with both component carriers active. Non-common protected bands of constituent bands (no exception requirements) do not need to be tested with both component carriers active, as it is enough to test the non-common protected bands under SA mode. And for common protected bands of constituent bands, only spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur need to be tested with both component carriers active (exception requirements, LTE anchor agnostic approach is not applied), spurious emissions at other frequencies (no exception requirements) do not need to be tested with both component carriers active, as it is enough to only test each carrier under SA mode.

The following is the test procedure of requirements of 6.5B.3.3.2:
6.5B.3.3.2.4.2	Test Procedure
Same test procedure as described in clause 6.5B.3.1.2.4.2 with the following exceptions:
	Instead of Table 6.5B.3.1.2.3-1 ‑‑> use Table 6.5B.3.3.2.5-1 and 6.5B.3.3.2.5-2.
In addition to test configurations above, EN-DC only capable UEs and UEs not supporting NR/5GC mode in the tested band needs to be tested according to LTE anchor agnostic approach below.
Same test description as in clause 6.5.3.2.4 in TS 38.521-1 [8] for the NR carrier with the following exceptions: 
The initial test configurations for E-UTRA consist of test frequency based on E-UTRA operating band and test channel bandwidth as specified in Table 4.6-1.
For Initial conditions as in clause 6.5.3.2.4.1 in TS 38.521-1 [8], the following steps will be added to configure E-UTRA component:
2.1.	The parameter settings for the cell are set up according to TS 36.508 [11] clause 4.4.3.
3.1.	The E-UTRA downlink signal level, uplink signal level are set according to Table 4.6-1 and propagation conditions are set according to Annex B.0 of TS 36.521-1 [10].
Step 6 of Initial conditions as in clause 6.5.3.2.4.1 in TS 38.521-1 [8] is replaced by:
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508 [6] clause 4.5. 
7.	On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.6-1 under clause 4.6.
RAN5’s principle is that for ENDC configurations with requirements defined in the minimum requirement table, only spurious emissions at the specific protected frequency range where second and third order intermodulation products generated by the two transmitted operating bands can occur need to be tested with both component carriers active (exception requirements, LTE anchor agnostic approach is not applied), spurious emissions at other frequencies and ENDC configurations without requirement defined in the minimum requirement table (no exception requirements) do not need to be tested with both component carriers active, as it is enough to only test each carrier under SA mode or with LTE anchor agnostic approach.

The following is the minimum conformance requirements of 7.3B.2.3:
[bookmark: _Toc27475894][bookmark: _Toc36116436][bookmark: _Toc36118485][bookmark: _Toc36560600][bookmark: _Toc43977117][bookmark: _Toc52213694][bookmark: _Toc60743159][bookmark: _Toc68206344]7.3B.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 7.3B.2.0.
LTE anchor agnostic approach is not applied.
The following is one of the test configuration tables of 7.3B.2.3:
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Observation 5: Similar to 6.5B.3.3.1, 6.5B.3.3.2 and 7.3B.2.3 in 38.521-3[1] also include both exception and no exception requirements. The only difference is that exception requirements of 6.5B.3.3.1 need to be tested for only one EN-DC combination per FR1 band, while 6.5B.3.3.2 and 7.3B.2.3 need to test all the EN-DC combination withs Exception requirements defined. 
Proposal 2: Similar to Proposal 1 for 6.5B.3.3.1, TS 38.521-3 and 38.522 shall be revised to clarify the correct understanding of 6.5B.3.3.2 and 7.3B.2.3.
2.3 Summary of 6.5B.3.3.1, 6.5B.3.3.2 and 7.3B.2.3
The correct understanding of 6.5B.3.3.1, 6.5B.3.3.2 and 7.3B.2.3 in 38.521-3[1] are summarized as below:
	Test case
	Scenarios
	Exception requirements
(LTE anchor agnostic approach not applied)
	No exception requirements
(LTE anchor agnostic approach applied)

	6.5B.3.3.1
All EN-DC combinations have both exception and no exception requirements
	Case A
	Test under NSA mode (test only one EN-DC combination per FR1 band)
	Test under SA mode

	
	Case B
	Test under NSA mode (test only one EN-DC combination per FR1 band)
	Test under NSA mode (test only one EN-DC combination per FR1 band)

	6.5B.3.3.2 / 7.3B.2.3
Some (but not all) EN-DC combinations have exception requirements
	EN-DC combinations with both exception and no exception requirements defined
	Case A
	Test under NSA mode (test all EN-DC combinations with exception requirements defined)
	Test under SA mode

	
	
	Case B
	Test under NSA mode (test all EN-DC combinations with exception requirements defined)
	Test under NSA mode (test only one EN-DC combination per FR1 band)

	
	EN-DC combinations without exception requirements defined
	Case A
	N/A
	Test under SA mode

	
	
	Case B
	N/A
	Test under NSA mode (test only one EN-DC combination per FR1 band)



Conclusion
Observation 1: Both exception and no exception requirements are included in 6.5B.3.3.1.
Observation 2: Non-exception requirements of general spurious emissions for NR carrier can be tested either under SA mode or under NSA mode with LTE anchor agnostic approach.
Observation 3: Exception requirements of general spurious emissions with both LTE carrier and NR carrier active can be tested with only one EN-DC combination per FR1 band.
Observation 4: If non-exception requirements of general spurious emissions for NR carrier have been tested under SA mode, general spurious emissions for EN-DC can be only tested for exception requirements.
Proposal 1: TS 38.521-3 and 38.522 shall be revised to clarify the below correct understanding of 6.5B.3.3.1.
If general spurious emissions for NR carrier have been tested under SA mode, 6.5B.3.3.1 only need to be tested for exception requirements with only one EN-DC combination per FR1 band.
If general spurious emissions for NR carrier haven’t been tested under SA mode, 6.5B.3.3.1 need to be tested for both no exception requirements and exception requirements with only one EN-DC combination per FR1 band.
Observation 5: Similar to 6.5B.3.3.1, 6.5B.3.3.2 and 7.3B.2.3 in 38.521-3[1] also include both exception and no exception requirements. The only difference is that exception requirements of 6.5B.3.3.1 need to be tested for only one EN-DC combination per FR1 band, while 6.5B.3.3.2 and 7.3B.2.3 need to test all the EN-DC combination withs Exception requirements defined. 
Proposal 2: Similar to Proposal 1 for 6.5B.3.3.1, TS 38.521-3 and 38.522 shall be revised to clarify the correct understanding of 6.5B.3.3.2 and 7.3B.2.3.
The correct understanding of 6.5B.3.3.1, 6.5B.3.3.2 and 7.3B.2.3 in 38.521-3[1] are summarized as below:
	Test case
	Scenarios
	Exception requirements
(LTE anchor agnostic approach not applied)
	No exception requirements
(LTE anchor agnostic approach applied)

	6.5B.3.3.1
All EN-DC combinations have both exception and no exception requirements
	Case A
	Test under NSA mode (test only one EN-DC combination per FR1 band)
	Test under SA mode

	
	Case B
	Test under NSA mode (test only one EN-DC combination per FR1 band)
	Test under NSA mode (test only one EN-DC combination per FR1 band)

	6.5B.3.3.2 / 7.3B.2.3
Some (but not all) EN-DC combinations have exception requirements
	EN-DC combinations with both exception and no exception requirements defined
	Case A
	Test under NSA mode (test all EN-DC combinations with exception requirements defined)
	Test under SA mode

	
	
	Case B
	Test under NSA mode (test all EN-DC combinations with exception requirements defined)
	Test under NSA mode (test only one EN-DC combination per FR1 band)

	
	EN-DC combinations without exception requirements defined
	Case A
	N/A
	Test under SA mode

	
	
	Case B
	N/A
	Test under NSA mode (test only one EN-DC combination per FR1 band)
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