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1. Introduction
One particular issue where test environment configuration is composed of both FR1 and FR2 has gotten noticeable attention, particularly on the testability issue. This contribution provide further consideration on this issue.   
2. Discussion
The test cases which requires involvement of both FR1 and FR2 have been discussed at RAN4 98e meeting in Rel-16 RRM enhancement WI. The following agreements were achieved from [1], [2].   

Issue 3-1-1: Whether to define DCI/Timer based FR1+FR2 simultaneous BWP switch test case
· Do not define DCI/Timer based FR1+FR2 simultaneous BWP switch test case
It was further suggested that [2]:
· Companies are encouraged to further discuss FR1 + FR2 testability issues for existing test cases (e.g. as a part of Rel-16 maintenance)

At RAN4 98e bis and RAN4 99e meeting, this issue was further discussed by [3] and [4] and the following agreements were achieved at [5] at RAN4 99e: 

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 conducted 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.
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 conducted e.g., RRM test cases which have testability limitation:
· Test cases are FFS
· Section numbers of the tests which are not currently conducted 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.
For the item 1, the intention is to have a comprehensive check on all RRM tests which will be impacted by this issue. Actually the related test cases have already been discussed at [3] and [4] for different scenario and the following provide a list of these test cases again for convenience:

Test cases for both LTE and FR2 [3]
· 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 

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

· 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.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

Test cases for both FR1 and FR2 [3],[4]
· 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
Proposal 1: use the test cases list above to be the test case list impacted by LTE + FR2 and FR1+FR2 test environment setting issue
Regarding item 2 “FFS: Criteria to identify/select test cases that can be conducted and their performance can be verified out of the test cases with OTA testability issue as identified in bullet # 1”, we understand the intention is to further identified some test cases among the above list which still can be performed based on some special criteria. However we think option 1 “Based on power level” is difficult to realize this intention. 
From [6] UE RRM testing methodology section it is clearly mentioned that: 
Support of interworking scenarios

-
For test scenarios involving both, NR FR1 and NR FR2 carriers, the test setup shall be capable to provide NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control. No performance verification for and relative to NR FR1 carriers is supported.

In addition in the NR FR1-FR2 test setup section of [7] it is also mentioned that:

Some Test cases in clause A.7 have NR cells in both FR1 and FR2. Unless otherwise stated within the test, the NR FR1 Cell signal is required only to provide a link to the UE under test. The Test System shall provide a stable and noise-free NR FR1 signal without need of precise propagation modelling, path loss and polarization control. Further details of the NR FR1 signal configuration are not defined as part of the cell specific test parameters, since the NR FR1 link is not under performance verification and is not expected to influence the test purpose.
To our understanding the noise-free FR1 signal mentioned in above description means the test equipment will not add any noise during the test however the noise introduced by the UE or other equipment in the testing system (e.g. power amplifier) still exists. The bottleneck issue is if the power of noise in the center of the chamber is not clear, we cannot work out a suitable SNR received by UE to guarantee demodulation performance, i.e., neither we can define the suitable absolution power measured on LTE/FR1 cell nor we can work out the suitable relative power measured between LTE and FR2 cells or between FR1 and FR2 cells, based on the current test system capabilities. Therefore the key issue, cannot find a suitable SNR to guarantee demodulation performance, still exist. Hence we think there is no practical way to further differentiate a set of identified test cases. 
Proposal 2: There is no practical way to define Criteria to identify/select test cases that can be conducted and their performance can be verified out of the test cases with OTA testability issue as identified in bullet # 1
Regarding item 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), we think a general description which applies to all identified test cases is more suitable since it will minimize the impact on the texts of the spec and it is easily to be maintained and support option 1. 
Proposal 3: use option 1 in item 3 as the mechanism to exclude testing of the test cases (or parts of requirements of the test cases) identified in bullet #1 (with OTA testability issues)
3. Conclusion
In this contribution, we provide our considerations on principles on mechanism design on principles to handle LTE/FR1+FR2 test issue and have the following proposals:

Proposal 1: use the test cases list above to be the test case list impacted by LTE + FR2 and FR1+FR2 test environment setting issue

Proposal 2: There is no practical way to define Criteria to identify/select test cases that can be conducted and their performance can be verified out of the test cases with OTA testability issue as identified in bullet # 1

Proposal 3: use option 1 in item 3 as the mechanism to exclude testing of the test cases (or parts of requirements of the test cases) identified in bullet #1 (with OTA testability issues)
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