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[bookmark: _Ref463014664]1.	Introduction
Following the discussion brought up at RAN5#98 in [3], and later in endorsed way forward [4], it has been agreed that there exist a number of testability issues affecting LTE/FR1 + FR2 test cases, primarily due to the LTE/FR1 link being uncalibrated. The list of agreed testability issues can be found in [5].

At RAN5#98 it was agreed, in [4], that the actual list of affected test cases could be larger than the one currently listed in TS 38.133 [1] clause A.3.13A, and therefore a case-by-case analysis was needed to assess the impact of the uncalibrated LTE/FR1 link to the testability.

In this paper we present our proposed initial list of affected test cases, along with a case-by-case analysis on each of them.

2.	Discussion
RAN4 agreed the following criteria in [6] to identify LTE/FR1+FR2 RRM tests with testability issues:

	4.1 Criteria for selecting FR1/LTE+FR2 test with OTA testability problem
· FR1/LTE+FR2 test has OTA testability problem if at least one of the following criteria is met:
(1) Tests where any requirement is tested for FR1/LTE,
(2) Tests where UE receives any DL message (e.g. RRC/DCI/MAC-CE configuration message/command etc) on FR1/LTE between the starting point and ending point of the test, and
(3) Tests where UE transmits any UL signal (e.g. measurement report, ACK/NACK, CSI etc) b on FR1/LTE between the starting point and ending point of the test. 




Based on these criteria, in RAN5#98, proposal 3 of [4] was endorsed. The agreement consisted in performing a case-by-case analysis and create a list of test cases affected by any of such testability issues.

In this paper we are presenting our case-by-case analysis initial list, which we have performed on each of the tests defined in TS 38.133 [1] containing at least one FR2 cell, that is, performed in a radiated test environment where both the LTE and FR1 links (whichever applies to the corresponding test) are uncalibrated. In the analysis presented in this paper, we will refer to these issues as (1), (2) and (3), correspondingly.

The list, along with the corresponding analysis, is presented in tables 2-1 and 2-2 for TS 38.533 [2] test cases, corresponding to section 5 and section 7.

Table 2-1: Initial list of TS 38.533 [2] section 5 test cases affected by testability issue caused by uncalibrated LTE/FR1 link

	Test
	Test Description
	Test Scenario
	Testability Issue #
	Testability Issue

	A.5.3.3.1
	Handover with PSCell with known FR2 target PSCell
	FR1+FR2
	2
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE receives PSCell change command via uncalibrated LTE link and this marks the start time for the latency check

	A.5.3.3.3
	PUCCH SCell Activation and deactivation of known SCell in FR2
	FR1+FR2
LTE+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slots n and m, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*LTE PCell/NR PSCell interruption is checked by fully scheduling these uncalibrated cells and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.5.3.3.4
	PUCCH SCell Activation and deactivation of unknown SCell in FR2 
	FR1+FR2
LTE+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slots n and m, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*LTE PCell/NR PSCell interruption is checked by fully scheduling these uncalibrated cells and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.5.3.3.5
	Multiple SCell activation and deactivation of one known PUCCH SCell and one unknown SCell in FR2
	FR1+FR2
LTE+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slots m and n, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*LTE PCell/NR PSCell interruption is checked by fully scheduling these uncalibrated cells and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.5.3.3.6
	SCell Activation and deactivation of unknown PUCCH SCell and unknown DL SCell in FR2 in non-DRX 
	FR1+FR2
LTE+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slots m and n, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.5.5.3.2
	SCell Activation and deactivation of known SCell in FR1 for 160ms SCell measurement cycle
	FR1+FR2
	1
	*FR1 cell not guaranteed to be detectable, this can lead to SCell add failure, or inability to report CQI for the SCell

	A.5.5.3.5
	SCell Activation and deactivation of SCell in FR2 
	FR1+FR2
LTE+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slots m and n, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*LTE PCell/NR PSCell interruption is checked by fully scheduling these uncalibrated cells and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.5.5.3.6
	Multiple SCell Activation and deactivation of one unknown SCell and one known SCell in FR2
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slot m, based on which the rest of the timeline check depends
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.5.5.6.1.2
	E-UTRAN – NR PSCell FR2 with FR2 SCell DL active BWP switch in non-DRX in synchronous EN-DC
	LTE+FR2
	1, 2, 3
	*LTE PCell interruption is checked by fully scheduling this uncalibrated cell and then counting DTX (over PUCCH and/or PUSCH)

	A.5.5.6.4.2
	E-UTRAN – NR FR1 PSCell SCell dormancy switch of two FR2 SCells outside active time
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*LTE PCell/NR PSCell interruption is checked by fully scheduling these uncalibrated cells and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to receive DCI format 2_6 via uncalibrated FR1 link and this marks slot i and j, based on which the rest of the timeline checks depend

	A.5.6.2.5
	EN-DC event triggered reporting tests for FR2 cell without SSB time index detection when DRX is not used
	LTE+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE required to receive RRC config with meas object via uncalibrated LTE
*UE required to transmit MR over uncalibrated LTE

	A.5.6.2.6
	EN-DC event triggered reporting tests for FR2 cell without SSB time index detection when DRX is used
	LTE+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE required to receive RRC config with meas object via uncalibrated LTE
*UE required to transmit MR over uncalibrated LTE

	A.5.6.2.7
	EN-DC event triggered reporting tests for FR2 cell with SSB time index detection when DRX is not used
	LTE+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE required to receive RRC config with meas object via uncalibrated LTE
*UE required to transmit MR over uncalibrated LTE

	A.5.6.2.8
	EN-DC event triggered reporting tests for FR2 cell with SSB time index detection when DRX is used
	LTE+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE required to receive RRC config with meas object via uncalibrated LTE
*UE required to transmit MR over uncalibrated LTE

	A.5.7.1.3
	EN-DC inter-frequency measurement accuracy with FR1 serving cell and FR2 target cell
	LTE+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so test can end early in SCG add failure
*UE required to receive RRC config with meas object via uncalibrated LTE
*UE required to transmit MR over uncalibrated LTE




Table 2-2: Initial list of TS 38.533 [2] section 7 test cases affected by testability issue caused by uncalibrated LTE/FR1 link

	Test
	Test Description
	Test Scenario
	Testability Issue #
	Testability Issue

	A.7.3.1.1
	Inter-frequency handover from FR1 to FR2; unknown target cell
	FR1+FR2
	1, 2
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (HO cmd) via uncalibrated FR1
*HO latency delay depends on UE reception of RRC config (HO cmd) on FR1

	A.7.3.1.4
	Inter-band inter-frequency synchronous DAPS handover from FR1 to FR2
	FR1+FR2
	1, 2
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (HO cmd) via uncalibrated FR1
*HO latency delay depends on UE reception of RRC config (HO cmd) on FR1

	A.7.3.1.5
	Inter-band inter-frequency asynchronous DAPS handover from FR1 to FR2
	FR1+FR2
	1, 2
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (HO cmd) via uncalibrated FR1
*HO latency delay depends on UE reception of RRC config (HO cmd) on FR1

	A.7.3.1.6
	Handover with PSCell from SA to EN-DC; unknown FR2 target cell
	FR1+FR2
LTE+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (in multiple occasions) via uncalibrated FR1
*UE required to trigger event B2, which requires evaluation of uncalibrated FR1 cell vs threshold1 and evaluation of uncalibrated LTE cell vs threshold2
*UE required to transmit MR over uncalibrated FR1 link
*HO latency delay depends on UE reception of RRC config (HO cmd) on FR1
*UE required to RACH on target LTE PCell

	A.7.3.1.7
	HO with PSCell from FR1 NR-SA to EN-DC with known E-UTRA PCell and known FR2 PSCell  
	FR1+FR2
LTE+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (in multiple occasions) via uncalibrated FR1
*UE required to trigger event B2, which requires evaluation of uncalibrated FR1 cell vs threshold1 and evaluation of uncalibrated LTE cell vs threshold2
*UE required to transmit MR over uncalibrated FR1 link
*HO latency delay depends on UE reception of RRC config (HO cmd) on FR1
*UE required to RACH on target LTE PCell

	A.7.3.1.8
	NR PSCell change delay in HO with PSCell from NR-DC to NR-DC
	FR1+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (HO cmd) via uncalibrated FR1
*HO latency delay depends on UE reception of RRC config (HO cmd) on FR1
*UE required to RACH on target FR1 PCell

	A.7.3.1.11
	Inter-frequency handover from FR1 to FR2-2; unknown target cell
	FR1+FR2-2
	1, 2
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (HO cmd) via uncalibrated FR1
*HO latency delay depends on UE reception of RRC config (HO cmd) on FR1

	A.7.5.3.2
	SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2
	FR1+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slots m and n, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*FR1 PCell interruption is checked by fully scheduling this uncalibrated cell and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.7.5.3.6
	PUCCH SCell activation and deactivation for FR1+FR2 inter-band with target SCell in FR2 and known
	FR1+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (PUCCH SCell config) via uncalibrated FR1 
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slots m and n, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*FR1 PCell interruption is checked by fully scheduling this uncalibrated cell and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.7.5.3.7
	PUCCH SCell activation and deactivation delay requirements of FR2 unknown cell with FR1 Pcell
	FR1+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config (SCell config) via uncalibrated FR1 
*UE is requested to receive MAC-CE via uncalibrated FR1 link and this marks slots m and n, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*FR1 PCell interruption is checked by fully scheduling this uncalibrated cell and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.7.5.3.12
	PSCell RACH-less based Activation and deactivation for FR1+FR2 inter-band with target PSCell in FR2
	FR1+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive multiple RRC messages via uncalibrated FR1 link and this marks slot m, based on which the rest of the timeline check depends
*FR1 PCell interruption is checked by fully scheduling this uncalibrated cell and then counting DTX (over PUCCH and/or PUSCH)

	A.7.5.3.15
	PSCell RACH-less based Activation and deactivation for FR1+FR2 inter-band with target PSCell in FR2
	FR1+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive multiple RRC messages via uncalibrated FR1 link and this marks slots m and n, based on which the rest of the timeline check depends (for both activation/deactivation, correspondingly)
*FR1 PCell interruption is checked by fully scheduling this uncalibrated cell and then counting DTX (over PUCCH and/or PUSCH)

	A.7.5.6.1.2
	NR FR1- NR FR2 DL active BWP switch of SCell with non-DRX in SA
	FR1+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive DCI_1_1 (BWP swtich) via uncalibrated FR1 and this marks slot i, based on which the rest of the timeline check depends
*FR1 PCell interruption is checked by fully scheduling this uncalibrated cell and then counting DTX (over PUCCH and/or PUSCH)

	A.7.5.6.4.2
	NR FR1 PCell SCell dormancy switch of two FR2 SCells outside active time
	FR1+FR2
	1, 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE is requested to receive DCI_2_6 on uncalibrated FR1 cell, containing SCell dormancy indication for Cells 2 and 3
*FR1 PCell interruption is checked by fully scheduling this uncalibrated cell and then counting DTX (over PUCCH and/or PUSCH)
*UE is requested to transmit CSI report for Cells 2 and 3, over the uncalibrated FR1 cell

	A.7.5.7.1
	Addition and Release Delay of known NR PSCell in FR2-2
	FR1+FR2-2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	A.7.5.7.2
	Addition and Release Delay of unknown NR PSCell in FR2-2
	FR1+FR2-2
	2
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1

	A.7.5.12.1
	Addition and Release Delay of PSCell
	FR1+FR2
	2
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1

	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)
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	A.7.6.2.6
	SA event triggered reporting tests for FR2 without SSB time index detection when DRX is used (Pcell in FR1)
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	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)
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	A.7.6.2.8
	SA event triggered reporting tests for FR2 with SSB time index detection when DRX is used (PCell in FR1)
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	A.7.6.2.16
	SA event triggered reporting tests for FR2-2 without SSB time index detection when DRX is not used (PCell in FR1)
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	A.7.6.2.17
	SA event triggered reporting tests for FR2-2 without SSB time index detection when DRX is used (PCell in FR1)
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	A.7.6.2.18
	SA event triggered reporting tests for FR2-2 with SSB time index detection when DRX is not used (PCell in FR1)
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	A.7.6.2.19
	SA event triggered reporting tests for FR2-2 with SSB time index detection when DRX is used (PCell in FR1)
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link

	A.7.6.3.6
	Inter-cell SSB based L1-RSRP measurements on FR2 SCell when DRX is not used 
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE is requested to transmit CSI report on uncalibrated FR1 cell, which are checked 

	A.7.7.1.3
	SA inter-frequency measurement accuracy with FR1 serving cell and FR2 target cell
	FR1+FR2
	 2, 3
	*FR1 cell not guaranteed to be detectable, so UE can fail initial acquisition on NR carrier (and not detect the cell)
*UE required to receive RRC config via uncalibrated FR1 
*UE required to transmit MR over uncalibrated FR1 link



We propose RAN5 to consider the above list of affected test cases as the initial list of test cases affected by testability issues caused by uncalibrated LTE/FR1 link.

Proposal1: RAN5 to consider the above list of affected test cases as the initial list of test cases affected by testability issues caused by uncalibrated LTE/FR1 link.

In [4] proposals 1 and 2 were endorsed at RAN5#98. These proposals introduced a way forward on clarifying the existence of testability issues on certain FR2 test cases. Briefly, it consisted in the addition of an editor’s note to each of the test cases considered to be affected by any of such testability issues.

In addition, the applicability of the affected test cases was updated accordingly in TS 38.522 [7]. It is our understanding that the following actions should be performed in 38.522 [7] for each affected test case:
· Add back the contents in the condition column.
· Mark the tests as incomplete by adding NOTE 1 to the ‘Additional Information’ column, similar to what is currently done to other incomplete tests.

We propose to apply these rules (addition of editor’s notes, updates to 38.522 [7]) to the proposed initial list of affected test cases.

Proposal2: Update Editor’s Notes in TS 38.533 on the initial list of affected test cases, according to proposal 1 of [4].

Proposal3: For the affected test cases in TS 38.522 [7] add NOTE 1 to the ‘Additional Information’ column. 

In addition, during RAN5#99 discussion, the following proposal was also agreed:

Proposal4: Send an LS to RAN4 with the list of affected test cases by testability issues for consideration to be included in TS 38.133 clause A.3.13A.

3.	Conclusion
In this paper we have presented an initial list of affected test cases with testability issues, along with a case-by-case analysis. In addition, we raised the following proposals:

Proposal1: RAN5 to consider the above list of affected test cases as the initial list of test cases affected by testability issues caused by uncalibrated LTE/FR1 link.

Proposal2: Update Editor’s Notes in TS 38.533 on the initial list of affected test cases, according to proposal 1 of [4].

Proposal3: For the affected test cases in TS 38.522 [7] add NOTE 1 to the ‘Additional Information’ column. 

Proposal4: Send an LS to RAN4 with the list of affected test cases by testability issues for consideration to be included in TS 38.133 clause A.3.13A.
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