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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
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.
The issue was further discussed during RAN4#99-e and the outcome was captured in a WF [1] where the following is stated:
	Further considerations on LTE/FR1+FR2 test case design
1. Testability issue for RRM test case which requires performance verification on cells of:
· Both FR1 and FR2 or
· Both LTE and FR2
2. FFS: Criteria to identify/select test cases that can be performed and their performance can be verified out of the test cases with OTA testability issue as identified in bullet # 1:
· Option 1: Based on power level: 
· Absolute power measured on LTE/FR1 cell or
· Relative power measured between LTE and FR2 cells or between FR1 and FR2 cells
· Other options/criteria are not precluded.
· Companies are encouraged to provide the list of affected test cases.
3. Mechanism to exclude testing of the test cases (or parts of requirements of the test cases) identified in bullet #1 (with OTA testability issues) but not determined to be testable through bullet #2 criteria:
· Option 1: General rule/applicability rule is defined in Annex of TS 38.133: 
· Following tests are not currently performed e.g., RRM test cases which have testability limitation:
· Test cases are FFS
· Section numbers of the tests which are not currently performed will be listed in the section containing applicability rule.
· Other options are not precluded.
4. Companies are encouraged to provide input on the above issues in RAN4#100-e.


In this contribution we identify 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-15 Test cases in A.5 (EN-DC tests with one or more NR cells in FR2) needing special attention

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

Need to modify the following test cases since due to unclear OTA performance for NR FR1 or LTE link, one cannot base conclusions on ACK/NACK counting on EUTRA or NR FR1 carrier. Hence the interruption requirement can only be tested on NR FR2 CCs.
· A.5.5.2.3	E-UTRAN – NR FR2 interruptions during measurements on deactivated NR SCC in synchronous EN-DC
· A.5.5.2.4	E-UTRAN – NR FR2 interruptions during measurements on deactivated NR SCC in asynchronous EN-DC
· A.5.5.2.5	E-UTRAN – NR FR2 interruptions during measurements on deactivated E-UTRAN SCC in synchronous EN-DC
· A.5.5.2.6	E-UTRAN – NR FR2 interruptions during measurements on deactivated E-UTRAN SCC in asynchronous EN-DC

Proposal 1: 	Interruption test cases A.5.5.2.3, A.5.5.2.4, A.5.5.2.5 and A.5.5.2.6 are modified to only test ACK/NACK loss on NR FR2 CCs.

SCell activation and deactivation delay

Need to modify test case to allow SCell configuration through SRB3 i.e. through SN (thereby for completeness assuming that MeNB has configured SgNB with ConfigRestrictInfoSCG with allowedBC-ListMRDC containing SCC, but this does not have to be modelled in the test case). Alternatively, one may update the test case to condition it on that the TE has received an ACK from the UE on the RRC message provided via MN i.e. EUTRA PCell.
· A.5.5.3.1	SCell Activation and deactivation of SCell in FR2 intra-band

The outcomes of following test case are inconclusive due to that target SCell or PSCell is in FR1, and FR1 performance cannot be guaranteed by test equipment. We therefore propose that until the testability issue has been addressed, a UE does not have to pass the concerned test cases.
· A.5.5.3.2	SCell Activation and deactivation of known SCell in FR1 for 160ms SCell measurement cycle
· A.5.5.3.5	SCell Activation and deactivation of SCell in FR2

Proposal 2: 	SCell activation and deactivation test case A.5.5.3.1 is updated to specify that UE receives RRC reconfiguration message for adding or releasing SCell from SN via signalling on SRB3.

Proposal 3: 	SCell activation and deactivation test cases A.5.5.3.2 and A.5.5.3.5 are updated to state that in the current version of the specification a UE does not have to pass the test.


Active BWP switch
Need to modify the following test cases since oen cannot base conclusion on ACK/NACK counting on EUTRA or NR FR1 carrier.
· A.5.5.6.1.1	E-UTRAN – NR PSCell FR2 DL active BWP switch with non-DRX in synchronous EN-DC
· 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

Need to modify to send RRC reconfiguration via SRB3 (SN to UE). Alternatively, condition test case on that ACK is received for RRC reconfiguration via SRB1 in PCell. Otherwise need to be skipped since conclusive testing cannot be carried out when reconfiguration is provided via LTE PCell.
· A.5.5.6.2.1	E-UTRAN – NR PSCell FR2 DL active BWP switch with non-DRX in synchronous EN-DC


Proposal 4: 	Active BWP switch test cases A.5.5.6.1.1 and A.5.5.6.1.2 are modified to only test ACK/NACK loss on NR FR2 CC(s).

Proposal 5: 	Active BWP switch test case A.5.5.6.2.1 is updated to specify that UE receives RRC reconfiguration for active BWP switching from SN via signalling on SRB3.

Rel-15 Test cases in A.7 (NR standalone tests with one or more NR cells in FR2) needing special attention
Handover
The RRC message for handover will be provided via source PCell in NR FR1. Currently in the test case, handover delay as well as handover interruption is counted from the point in time when the last TTI with the RRC message has been sent to the UE. Due to unclear FR1 performance, the starting point of the handover would not be conclusive if focusing on when the last TTI has been sent. It is suggested that each iteration of the test is conditioned on that the UE sends an ACK for said TTI to the source PCell in NR FR1. Power increase for the target PCell can be carried out by TE upon receiving ACK from the UE.
· A.7.3.1.1	Inter-frequency handover from FR1 to FR2; unknown target cell
Proposal 6:	Handover test case A.7.3.1.1 shall be modified such that the handover delay as well as the power ramping for detectable target PCell is starting from the point in time when the UE has acknowledged the last TTI carrying the RRC reconfiguration message.

SCell activation and deactivation delay
For the following test case the PCell is in NR FR1. Hence the receiver performance cannot be guaranteed by the TE, which impacts both determination of starting point and determination of ending point of the SCell activation. One alternative would be to change the test case to consider the starting point of the SCell activation delay to be after the UE has sent an ACK on the received MAC message, but it would still not lead to conclusive results since there would be uncertainty on the ending point – CSI transmission in PCell for SCell. One alternative here would be to schedule the UE on PDCCH in SCell to transmit something on PUSCH in SCell, e.g. SRS, and use such transmission as ending point. This would however be a significant change of the test case. Another alternative, which is the one we propose, is to allow the UE to skip the test until the testability issue has been addressed.
· A.7.5.3.2	SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2

Proposal 7: 	SCell activation and deactivation test case A.7.5.3.2 is updated to state that in the current version of the specification a UE does not have to pass the test.

Active BWP switch
For the following test case the BWP switching is carried out in FR1 and observed in FR2. Due to unclear TE performance in FR1, the starting point of the DCI-triggered BWP switching is inconclusive. Hence the test case becomes inconclusive, and we therefore propose that a UE does not have to pass it until the testability issue has been addressed.
· A.7.5.6.1.2	NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA
Proposal 8: 	Active BWP switch test case A.7.5.6.1.2 is updated to state that in the current version of the specification a UE does not have to pass the test.

PSCell addition and release
For the following test case, the RRC configuration for adding PSCell in NR FR2 is provided by PCell in NR FR1. Since the performance in FR1 cannot be guaranteed by the TE, one may consider to change the test case to focus on the delay from UE sending ACK in NR FR1 PCell on RRC message adding the NR FR2 PSCell, until random access is carried out in the PSCell. 
· A.7.5.7.1	Addition and Release Delay of known NR PSCell
· A.7.5.7.2	Addition and Release Delay of unknown NR PSCell
Proposal 9: 	PSCell addition and release test cases A.7.5.7.1 and A.7.5.7.2 are modified to only test the time between UE provides ACK on RRC message in NR FR1 PCell untill PRACH is carried out in NR FR2 PSCell.
Measurement procedure
The FR1 performance in the OTA test setup cannot be guaranteed by the TE. Hence the outcome of test cases with measurements on FR2 carriers but with event-triggered reporting in FR1 becomes inconclusive, as one cannot tell whether the first event-triggered report received by the TE is the first such report transmitted by the UE, i.e., this leads to doubts on whether the UE detected the event properly and timely. Therefore we propose that until the testability issue has been resolved, a UE does not have to pass the following test cases.
· A.7.6.2.5	SA event triggered reporting tests for FR2 without SSB time index detection when DRX is not used (PCell in FR1)
· A.7.6.2.6	SA event triggered reporting tests for FR2 without SSB time index detection when DRX is used (PCell in FR1)
· A.7.6.2.7	SA event triggered reporting tests for FR2 with SSB time index detection when DRX is not used (PCell in FR1)
· A.7.6.2.8	SA event triggered reporting tests for FR2 with SSB time index detection when DRX is used (PCell in FR1)
Proposal 10: 	Inter-frequency measurement procedure test cases A.7.6.2.5, A.7.6.2.6, A.7.6.2.7, and A.7.6.2.8 are updated to state that in the current version of the specification a UE does not have to pass the test.

Measurement performance
Currently the OTA TE cannot guarantee the FR1 signal conditions. Hence relative measurement accuracy between FR1 and FR2 cannot be tested conclusively. We therefore propose that the following test case is modified to only test absolute accuracy of the FR2 carrier.
· A.7.7.1.3	SA inter-frequency measurement accuracy with FR1 serving cell and FR2 target cell
Proposal 11: 	Inter-frequency measurement performance test case A.7.7.1.3 is modified to only test absolute measurement accuracy on NR FR2 carrier.

Rel-15 Test cases in A.8 (E-UTRA standalone tests for NR RRM) needing special attention
Measurement procedure
The LTE performance in the OTA test setup cannot be guaranteed by the TE. Hence the outcome of test cases with measurements on FR2 carriers but with event-triggered reporting in LTE becomes inconclusive, as one cannot tell whether the first event-triggered report received by the TE is the first such report transmitted by the UE, i.e., this leads to doubts on whether the UE detected the event properly and timely. Therefore we propose that until the testability issue has been resolved, a UE does not have to pass the following test cases.
· A.8.4.2.5	NR Inter-RAT event triggered reporting tests for FR2 without SSB time index detection when DRX is not used
· A.8.4.2.6	NR Inter-RAT event triggered reporting tests for FR2 without SSB time index detection when DRX is used
· A.8.4.2.7	NR Inter-RAT event triggered reporting tests for FR2 with SSB time index detection when DRX is not used
· A.8.4.2.8	NR Inter-RAT event triggered reporting tests for FR2 with SSB time index detection when DRX is used
Proposal 12: 	Inter-RAT measurement performance test cases A.8.4.2.5, A.8.4.2.6, A.8.4.2.7, and A.8.4.2.8 are 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 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 cases A.5.5.2.3, A.5.5.2.4, A.5.5.2.5 and A.5.5.2.6 are modified to only test ACK/NACK loss on NR FR2 CCs.

Proposal 2: 	SCell activation and deactivation test case A.5.5.3.1 is updated to specify that UE receives RRC reconfiguration message for adding or releasing SCell from SN via signalling on SRB3.

Proposal 3: 	SCell activation and deactivation test cases A.5.5.3.2 and A.5.5.3.5 are updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 4: 	Active BWP switch test cases A.5.5.6.1.1 and A.5.5.6.1.2 are modified to only test ACK/NACK loss on NR FR2 CC(s).

Proposal 5: 	Active BWP switch test case A.5.5.6.2.1 is updated to specify that UE receives RRC reconfiguration for active BWP switching from SN via signalling on SRB3.

Proposal 6:	Handover test case A.7.3.1.1 shall be modified such that the handover delay as well as the power ramping for detectable target PCell is starting from the point in time when the UE has acknowledged the last TTI carrying the RRC reconfiguration message.
Proposal 7: 	SCell activation and deactivation test case A.7.5.3.2 is 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.7.5.6.1.2 is updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 9: 	PSCell addition and release test cases A.7.5.7.1 and A.7.5.7.2 are modified to only test the time between UE provides ACK on RRC message in NR FR1 PCell untill PRACH is carried out in NR FR2 PSCell.
Proposal 10: 	Inter-frequency measurement procedure test cases A.7.6.2.5, A.7.6.2.6, A.7.6.2.7, and A.7.6.2.8 are updated to state that in the current version of the specification a UE does not have to pass the test.

Proposal 11: 	Inter-frequency measurement performance test case A.7.7.1.3 is modified to only test absolute measurement accuracy on NR FR2 carrier.
Proposal 12: 	Inter-RAT measurement performance test cases A.8.4.2.5, A.8.4.2.6, A.8.4.2.7, and A.8.4.2.8 are updated to state that in the current version of the specification a UE does not have to pass the test.
A DraftCR covering test case applicability rules based on P1 – P5, P7 – P8, P10 – P12 is provided in [2], and reproduced below in Appendix. Concerning P6 and P9, corresponding changes to the test cases can be carried out after agreements have been reached.
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Appendix
[bookmark: _Toc535476134]A.3.13A Test Cases involving E-UTRA/FR1 and FR2 carriers
[bookmark: _Toc535476135]A.3.13A.1	Introduction
The following applies to UE compliant to this version of the specification when undergoing tests with a mix of E-UTRA/NR FR1 and NR FR2 carriers in clauses A.5, A.7 and A.8.
[bookmark: _Toc535476136]A.3.13A.2	Principle of Testing in EN-DC
For test cases in clause A.5 listed in Table A.3.13A.2-1, the following applies:
· UE does not have to pass the test case
For test cases in clause A.5 not listed in Table A.3.13A.2-1, the following applies:
· UE does not have to pass interruption requirements for E-UTRA cell or NR cell in FR1 
· UE shall be configured to use SRB3 for relevant RRC signalling and measurement reporting in SCG
Table A.3.13A.2-1: Test cases UE does not have to pass in current version of specification (EN-DC)
	Clause
	Test case slogan

	A.5.5.3.2
	SCell Activation and deactivation of known SCell in FR1 for 160ms SCell measurement cycle

	A.5.5.3.5
	SCell Activation and deactivation of SCell in FR2




A.3.13A.3	Principle of Testing in SA
For test cases in clause A.7 listed in Table A.3.13A.3-1, the following applies:
· UE does not have to pass the test case
For test cases in clause A.7 not listed in Table A.3.13A.3-1, the following applies:
· UE does not have to pass interruption requirements for NR cell in FR1
· UE does not have to pass relative measurement accuracy requirements when any of the carriers is in FR1
· UE shall be configured to use SRB3 for relevant RRC signalling and measurement reporting in SCG
Table A.3.13A.3-1: Test cases UE does not have to pass in current version of specification (SA)
	Clause
	Test case slogan

	A.7.5.3.2
	SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2

	A.7.5.6.1.2
	NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA


	A.7.6.2.5
	SA event triggered reporting tests for FR2 without SSB time index detection when DRX is not used (PCell in FR1)

	A.7.6.2.6
	SA event triggered reporting tests for FR2 without SSB time index detection when DRX is used (PCell in FR1)

	A.7.6.2.7
	SA event triggered reporting tests for FR2 with SSB time index detection when DRX is not used (PCell in FR1)

	A.7.6.2.8
	SA event triggered reporting tests for FR2 with SSB time index detection when DRX is used (PCell in FR1)



A.3.13A.4	Principle of Testing in E-UTRA
For test cases in clause A.8 listed in Table A.3.13A.4-1, the following applies:
· UE does not have to pass the test case. 
Table A.3.13A.4-1: Test cases UE does not have to pass in current version of specification (E-UTRA)
	Clause
	Test case slogan

	A.8.4.2.5
	NR Inter-RAT event triggered reporting tests for FR2 without SSB time index detection when DRX is not used

	A.8.4.2.6
	NR Inter-RAT event triggered reporting tests for FR2 without SSB time index detection when DRX is used

	A.8.4.2.7
	NR Inter-RAT event triggered reporting tests for FR2 with SSB time index detection when DRX is not used

	A.8.4.2.8
	NR Inter-RAT event triggered reporting tests for FR2 with SSB time index detection when DRX is used
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