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Testability with respect to combinations of NR FR1 and FR2, and LTE and NR FR2, has been discussed since the early release of NR. The main issue is that the NR FR1 and LTE testing methodology has been developed based on conductive testing, whereas NR FR2 requires over-the-air testing. When testing both frequency ranges at the same time, it means that NR FR1 or LTE need to be tested over-the-air. The performance that can be guaranteed when testing NR FR1 or LTE over-the-air is still unclear, hence this can have an impact on test cases that depend e.g. on the time between receiving a trigger in NR FR1 and completion of actions in NR FR2.
In RAN4#100e, it was agreed that a number of Rel-15 test cases were to be modified in order to allow the test outcome to be conclusive. Furthermore, it was agreed for a number of Rel-15 test cases that UE does not have to pass them in the current version of the specification. The agreements were captured in a WF [1] (see below) which additionally captured some Rel-16 test cases with OTA testability problems, but where it also was stated that it was for further studies to identify whether more Rel-16 test cases have issues. 
	[...]
4.2 Rel-16 FR1/LTE+FR2 test case list with OTA testability problem
· All Rel-15 tests in table 1,
· Rel-16 specific tests in table 2,
· More Rel-16 tests are FFS. 
Table 2: Rel-16 specific FR1/LTE+FR2 test cases with OTA testability problem (other than Rel-15 tests)
	No.
	Test case

	
	

	25
	A.7.3.1.4  Inter-band inter-frequency synchronous DAPS handover from FR1 to FR2

	26
	A.7.3.1.5  Inter-band inter-frequency asynchronous DAPS handover from FR1 to FR2

	More Rel-16 tests with OTA testability issues are FFS 



4.3 Solutions for R1/LTE + FR2 tests with testability issue
· Some of the LTE/FR1+FR2 tests can be performed with some modification:
· Modify each individual test e.g. remove testing of LTE/FR1 cell in the test
· Exclude testing of remaining tests by defining general rule/applicability rule in Annex of TS 38.133
4.4 List of FR1/LTE+FR2 tests which can be tested with modification
Table 3: Rel-15 LTE/FR1+FR2 test cases which can be tested with modification
	No.                          
	Test case

	1
	A.5.5.2.3  E-UTRAN – NR FR2 interruptions during measurements on deactivated NR SCC in synchronous EN-DC 

	2
	A.5.5.2.4  E-UTRAN – NR FR2 interruptions during measurements on deactivated NR SCC in asynchronous EN-DC

	3
	A.5.5.2.5  E-UTRAN – NR FR2 interruptions during measurements on deactivated E-UTRAN SCC in synchronous EN-DC 

	4
	A.5.5.2.6  E-UTRAN – NR FR2 interruptions during measurements on deactivated E-UTRAN SCC in asynchronous EN-DC 

	5
	A.5.5.3.1  SCell Activation and deactivation of SCell in FR2 intra-band 

	8
	A.5.5.6.1.1  E-UTRAN – NR PSCell FR2 DL active BWP switch with non-DRX in synchronous EN-DC 

	9
	A.5.5.6.1.2  E-UTRAN – NR PSCell FR2 DL active BWP switch with FR2 SCell in non-DRX in synchronous EN-DC

	10
	A.5.5.6.2.1  E-UTRAN – NR PSCell FR2 DL active BWP switch with non-DRX in synchronous EN-DC

	20
	A.7.7.1.3 SA inter-frequency measurement accuracy with FR1 serving cell and FR2 target cell



Table 4: Rel-16 LTE/FR1+FR2 test cases which can be tested with modification
	No.   
	Test case

	25
	A.7.3.1.4  Inter-band inter-frequency synchronous DAPS handover from FR1 to FR2

	26
	A.7.3.1.5  Inter-band inter-frequency asynchronous DAPS handover from FR1 to FR2

	Note 1: More LTE/FR1+FR2 test cases are FFS


4.5 General modification related to FR1/LTE+FR2 testability
General modification related to FR1/LTE+FR2 testability is needed in clauses A.3.7A, A.3.7B and A.3.7.2.2 of TS 38.133.
[...]


In this contribution we identify Re-16 test cases that are in conflict with the agreements on testability. For each of the identified test cases we propose how it can be handled, e.g. either by slightly modifying the test case or by allowing UE to skip the test case at least until the testability issue has been resolved. 
Discussion
Rel-16 Test cases in A.5 (EN-DC tests with one or more NR cells in FR2) needing special attention
The following EN-DC test cases have been introduced in Rel-16:

· A.5.3.2.2.3 2-step RA type contention based random access test in FR2 for PSCell/SCell in EN-DC
· A.5.3.2.2.4 2-step RA type non-contention based random access test in FR2 for PSCell/SCell in EN-DC
· A.5.5.2.7 E-UTRAN – NR FR2 interruptions at E-UTRA SRS carrier based switching
· A.5.5.2.8 E-UTRAN – NR FR2 interruptions at NR SRS carrier based switching
· A.5.5.3.6 Multiple SCell Activation and deactivation of one unknown SCell and one known SCell in FR2
· A.5.5.3.7 Direct SCell activation at SCell addition of known SCell in FR2
· A.5.5.5.6 EN-DC Beam Failure Detection and Link Recovery Test for FR2 SCell configured with CSI-RS-based BFD and LR in non-DRX mode
· A.5.5.5.7 EN-DC Beam Failure Detection and Link Recovery Test for FR2 SCell configured with CSI-RS-based BFD and LR in DRX mode
· A.5.5.6.3 Simultaneous DCI-based and Timer-based Active BWP Switch on multiple CCs
· A.5.5.6.4.1 E-UTRAN – NR FR2 PSCell SCell dormancy switch of single FR2 SCell inside active time
· A.5.5.6.4.2 E-UTRAN – NR FR1 PSCell SCell dormancy switch of two FR2 SCells outside active time
· A.5.5.6.5.1 E-UTRAN – NR PSCell FR2  and NR SCell FR2 DL active BWP switch on multiple CCs with non-DRX in synchronous EN-DC
· A.5.5.9.1.1 E-UTRAN – NR PSCell FR2 uplink spatial relation switch for a known spatial relation
· A.5.5.9.2.1	 E-UTRAN – NR PSCell FR2 spatial relation switch associated with a known DL-RS
· A.5.5.10.1	UE specific CBW change on FR2 NR PSCell
· A.5.6.4.1 SRS-RSRP measurement with DRX
· A.5.6.4.2 CLI-RSSI measurement with DRX
· A.5.6.5.1 EN-DC inter-frequency CGI identification of NR neighbor cell in FR2
· A.5.6.6.1 L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured when DRX is used
· A.5.6.6.2 L1-SINR measurement with SSB based CMR and dedicated IMR when DRX is not used
· A.5.6.6.3 L1-SINR measurement with CSI-RS based CMR and dedicated IMR configured when DRX is not used
· A.5.6.7.1 EN-DC event triggered reporting test without gap under non-DRX
· A.5.6.8.1 EN-DC event triggered reporting tests for NR FR2 cell when DRX is used
· A.5.7.5.1 EN-DC SRS-RSRP measurement accuracy with FR2 serving cell
· A.5.7.5.2 EN-DC CLI-RSSI measurement accuracy with FR2 serving cell
· A.5.7.6.1 L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set with repetition off
· A.5.7.6.2 L1-SINR measurement with SSB based CMR and dedicated IMR
· A.5.7.6.3 L1-SINR measurement with CSI-RS based CMR and dedicated IMR
· A.5.7.7.1 EN-DC intra-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
· A.5.7.7.2 EN-DC inter-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
· A.5.7.8.1 EN-DC Intra-frequency measurement accuracy with FR2 serving cell and FR2 target cell
· A.5.7.8.2 EN-DC Inter-frequency measurement accuracy with FR2 serving cell and FR2 TDD target cell
· A.5.7.9.1 EN-DC Intra-frequency measurement accuracy with FR2 serving cell and FR2 TDD target cell
· A.5.7.9.2 EN-DC Inter-frequency measurement accuracy with FR2 serving cell and FR2 TDD target cell

Below we go through each of the test cases for which we see a potential testability problem.

Interruption test cases, EN-DC with at least one NR cell in FR2

New interruption tests that were added in Rel-16. One of the tests concerns impact on NR carrier from SRS carrier switching in EUTRA between EUTRA PCell and EUTRA SCell. Here PDCCH with SRS-TPC-RNTI for switching is transmitted in EUTRA PCell to initiate the SRS carrier switching. Time periods are defined based on reception of the SRS-TPC-RNTI in PCell. Test requirement is based on analyzing the number of interruptions during one of the time periods. For this test case there is an uncertainty on when or if the UE receives the PDCCH with SRS-TPC-RNTI in EUTRA PCell. Moreover there is an uncertainty on whether the TE can conclusively can establish whether SRS has been transmitted by UE in EUTRA PCell or SCell. We therefore propose that in the current form and current release of the standard, the UE does not have to pass the following test case:

· A.5.5.2.7 E-UTRAN – NR FR2 interruptions at E-UTRA SRS carrier based switching

The other new interruption test in Rel-16 concerns impact on EUTRA PCell from SRS carrier switching in NR FR2 PSCell and NR FR2 SCell. Here relevant signalling for the test case is provided in NR FR2, which is fine, but it is stated in the test case that interruption requirements are to be fulfilled for EUTRA PCell. Since TE performance in FR1 cannot be guaranteed, we propose that the following test case is modified to only test interruptions in NR FR2 PSCell:
· A.5.5.2.8 E-UTRAN – NR FR2 interruptions at NR SRS carrier based switching

Proposal 1: 	Interruption test case A.5.5.2.7 is updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 2: 	Interruption test case A.5.5.2.8 is modified to only test interruption requirements in NR FR2 PSCell.

SCell activation and deactivation delay

New SCell activation test cases were added in Rel-16. In one of the test cases the NR PSCell seems to be in FR1 (according to the test case description, and according to one of the tables, but contradicted by another table). Since the TE performance in FR1 cannot be guaranteed, we propose that the UE does not have to pass the following test case:

· A.5.5.3.6 Multiple SCell Activation and deactivation of one unknown SCell and one known SCell in FR2

The other test case concerns Direct SCell activation with PSCell in NR FR2. Here some modification may be needed as the test case is stating that for passing requirements, UE shall send CQI reports also for EUTRA PCell. Since the TE cannot guarantee the performance, it may be unclear whether UE has sent a CQI report or whether TE has failed to receive one. For the test procedure, it is however CQI pertaining to NR FR2 SCell transmitted in NR FR2 PSCell that matters. Hence we propose that the following test case is modified to remove requirements pertaining to EUTRA PCell:

· A.5.5.3.7 Direct SCell activation at SCell addition of known SCell in FR2

Proposal 3: 	SCell activation and deactivation test case A.5.5.3.6 is updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 4: 	Direct SCell activation test case A.5.5.3.7 is modified to only test CQI reporting for NR FR2 SCell in NR FR2 PSCell.


Active BWP switch
New Active BWP switch test cases were added in Rel-16. Two of the added test cases have test requirements that are based on observing interruptions in EUTRA PCell. Since TE cannot guarantee the TE receiver performance in FR1, there is an observability issue regarding EUTRA PCell. Hence we propose that the following test cases are modified to remove testing of interruptions in EUTRA PCell:

· A.5.5.6.3 Simultaneous DCI-based and Timer-based Active BWP Switch on multiple CCs
· A.5.5.6.4.1 E-UTRAN – NR FR2 PSCell SCell dormancy switch of single FR2 SCell inside active time

For one other test case the NR PSCell is in FR1. That means that quality of signalling for BWP switching (in this case dormancy switching) cannot be guaranteed. We therefore propose that the UE does not have to pass the following test case:

· A.5.5.6.4.2 E-UTRAN – NR FR1 PSCell SCell dormancy switch of two FR2 SCells outside active time


Proposal 5:	BWP switching test cases A.5.5.6.3 and A.5.5.6.4.1 are updated to remove interruption requirements pertaining to EUTRA PCell.

Proposal 6: 	BWP switching test case A.5.5.6.4.2 is updated to state that in the current version of the specification a UE does not have to pass the test.

Rel-16 Test cases in A.7 (NR standalone tests with one or more NR cells in FR2) needing special attention
The following NR standalone test cases have been introduced in Rel-16:

· A.7.1.1.3 Cell reselection to FR2 intra-frequency NR case for UE fulfilling low mobility relaxed measurement criterion
· A.7.1.1.4 Cell reselection to FR2 intra-frequency NR case for UE fulfilling not-at-cell edge relaxed measurement criterion
· A.7.1.1.5 Cell reselection to FR2 inter-frequency NR case for UE fulfilling low mobility relaxed measurement criterion
· A.7.1.1.6 Cell reselection to FR2 inter-frequency NR case for UE fulfilling not-at-cell edge relaxed measurement criterion
· A.7.3.1.4 Inter-band inter-frequency synchronous DAPS handover from FR1 to FR2
· A.7.3.1.5 Inter-band inter-frequency asynchronous DAPS handover from FR1 to FR2
· A.7.3.2.2.3 2-step RA type contention based random access test in FR2 for NR Standalone
· A.7.3.2.2.4 2-step RA type non-contention based random access test in FR2 for NR Standalone
· A.7.3.3.1 Intra-frequency conditional handover from FR2 to FR2
· A.7.3.3.2 Inter-frequency handover from FR2 to FR2; unknown target cell
· A.7.5.2.2 SA interruptions at NR SRS carrier-based switching
· A.7.5.3.3 SCell Activation and deactivation for SCell in FR2 inter-band in non-DRX
· A.7.5.3.4 Direct SCell activation at SCell addition of known SCell in FR2
· A.7.5.3.5 Direct SCell activation at handover with known SCell in FR2
· A.7.5.5.6 Beam Failure Detection and Link Recovery Test for FR2 SCell configured with CSI-RS-based BFD and LR in non-DRX mode
· A.7.5.5.7 Beam Failure Detection and Link Recovery Test for FR2 SCell configured with CSI-RS-based BFD and LR in DRX mode
· A.7.5.6.3.1 Active BWP switch on multiple SCells with non-DRX in SA
· A.7.5.6.4.1 NR FR2 PCell SCell dormancy switch of single FR2 SCell inside active time
· A.7.5.6.4.2 NR FR1 PCell SCell dormancy switch of two FR2 SCells outside active time
· A.7.5.6.5.1 Active BWP switch on multiple SCells with non-DRX in SA
· A.7.5.9.1.1 NR PCell FR2 spatial relation associated with known DL-RS
· A.7.5.9.2.1 NR PCell FR2 spatial relation switch associated with a known DL-RS
· A.7.5.10.1 NR FR2 UE specific CBW change of PCell with non-DRX in SA
· A.7.6.2.9 SA event triggered reporting tests For FR2 without SSB time index detection when DRX is not used (PCell in FR2) (rel16 additional mandatory gap pattern 17)
· A.7.6.2.10 SA event triggered reporting test without gap under non-DRX
· A.7.6.2.11 SA event triggered reporting test without gap under DRX
· A.7.6.4.1 SRS-RSRP measurement with non-DRX
· A.7.6.4.2 CLI-RSSI measurement with non-DRX
· A.7.6.5.1 SA interfrequency CGI reporting in autonomous gaps test (PCell in FR2)
· A.7.6.6.1 L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured when DRX is not used
· A.7.6.6.2 L1-SINR measurement with SSB based CMR and dedicated IMR when DRX is used
· A.7.6.6.3 L1-SINR measurement with CSI-RS based CMR and dedicated IMR configured when DRX is used
· A.7.6.7.1 SA event triggered reporting test without gap under DRX for CSI-RS based intra-frequency measurement
· A.7.6.8.1 SA event triggered reporting tests for FR2 CSI-RS based measurement when non-DRX is used (PCell in FR2)
· A.7.6.9.1 NR RSTD measurement reporting delay test case for single positioning frequency layer in FR2 SA
· A.7.6.9.2 NR RSTD measurement reporting delay test case for dual positioning frequency layers in FR2 SA
· A.7.6.10.1 PRS-RSRP reporting delay test case for single positioning frequency layer
· A.7.6.10.2 PRS-RSRP reporting delay test case for dual positioning frequency layer
· A.7.6.11.1 UE Rx-Tx time difference measurements for single positioning frequency layer in FR2 SA
· A.7.6.11.2 UE Rx-Tx time difference measurement period for dual positioning frequency layers in FR2 SA
· A.7.7.5.1 SA SRS-RSRP measurement accuracy with FR2 serving cell
· A.7.7.5.2 SA CLI-RSSI measurement accuracy with FR2 serving cell
· A.7.7.6.1 L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set with repetition off
· A.7.7.6.2 L1-SINR measurement with SSB based CMR and dedicated IMR
· A.7.7.6.3 L1-SINR measurement with CSI-RS based CMR and dedicated IMR
· A.7.7.7.1 SA intra-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
· A.7.7.7.2 SA inter-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
· A.7.7.8.1 SA intra-frequency measurement accuracy with FR2 serving cell and FR2 target cell
· A.7.7.8.2 SA Inter-frequency measurement accuracy with FR2 serving cell and FR2 TDD target cell
· A.7.7.9.1 SA intra-frequency case measurement accuracy with FR2 serving cell and FR2 target cell
· A.7.7.9.2 SA Inter-frequency measurement accuracy with FR2 serving cell and FR2 TDD target cell
· A.7.7.10.1 RSTD measurement accuracy test case for single positioning frequency layer
· A.7.7.10.2 RSTD measurement accuracy test case for dual positioning frequency layer
· A.7.7.11.1 SA measurement accuracy with PRS in FR2
· A.7.7.12.1 UE Rx-Tx time difference measurement period for single positioning frequency layer in FR2 SA

Below we go through each of the test cases for which we see a potential testability problem.

Handover
New test cases for handover were added in Rel-16. The test cases concern DAPS handover from FR1 to FR2. The handover signalling would be received in FR1. Since the TE cannot guarantee the quality of the signaling in FR1, the test results may not be conclusive as the point in time at which the handover command is received cannot be established (ACK on RRC message may for instance be missed by TE, triggering a re-transmission although UE may already have received the RRC message). As previously discussed in Rel-15 context, one could consider to add a condition on whether to add a test iteration outcome to the test statistics, where the condition for instance may be that UE is sending ACK on the first transmitted complete RRC message. The drawback would then mainly be that test execution time may increase, as the statistics has to be built upon a certain number of test iterations. We therefore propose that the UE does not have to pass the following test cases. It shall be noted that in the WF [1] the concerned test cases were proposed to be modified, but we have slightly different understanding after looking further into the test cases.
· A.7.3.1.4 Inter-band inter-frequency synchronous DAPS handover from FR1 to FR2
· A.7.3.1.5 Inter-band inter-frequency asynchronous DAPS handover from FR1 to FR2

Proposal 7: 	DAPS handover test cases A.7.3.1.4 and A.7.3.1.5 are updated to state that in the current version of the specification a UE does not have to pass the test.
Active BWP switch
New test cases for Active BWP switch were added in Rel-16. In one of the test cases, PCell is in FR1 meaning that the quality of signalling for SCell dormancy switching cannot be guaranteed by the TE. Since the time at which this command is received is crucial for the test outcome, we propose that the UE does not have to pass the following test case:
· A.7.5.6.4.2 NR FR1 PCell SCell dormancy switch of two FR2 SCells outside active time

Proposal 8: 	Active BWP switch test case A.7.5.6.4.2 is updated to state that in the current version of the specification a UE does not have to pass the test.



Summary and Conclusion
In this contribution we have identified Rel-16 test cases that are impacted by uncertainty in performance of NR FR1 or LTE OTA link. For each of those test cases we have proposed a solution, either modifying the test case or allowing UE to skip the test case until the testability issue has been resolved. The following proposals are made:  
Proposal 1: 	Interruption test case A.5.5.2.7 is updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 2: 	Interruption test case A.5.5.2.8 is modified to only test interruption requirements in NR FR2 PSCell.

Proposal 3: 	SCell activation and deactivation test case A.5.5.3.6 is updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 4: 	Direct SCell activation test case A.5.5.3.7 is modified to only test CQI reporting for NR FR2 SCell in NR FR2 PSCell.

Proposal 5:	BWP switching test cases A.5.5.6.3 and A.5.5.6.4.1 are updated to remove interruption requirements pertaining to EUTRA PCell.

Proposal 6: 	BWP switching test case A.5.5.6.4.2 is updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 7: 	DAPS handover test cases A.7.3.1.4 and A.7.3.1.5 are updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 8: 	Active BWP switch test case A.7.5.6.4.2 is updated to state that in the current version of the specification a UE does not have to pass the test.

Draft CR covering test case applicability rules, and test case modifications, is provided in [2].
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