3GPP TSG-RAN WG4 Meeting #99-e
R4-2109847 
Electronic Meeting, 19 May – 27 May, 2021
Source: 
vivo
Title: 
Further considerations on FR1 FR2 test case design

Agenda Item:
4.1.8
Document for:
Discussion
1. Introduction
At RAN4 98e meeting, performance part for RRM requirement enhancement WI has been discussed. One particular issue have gotten noticeable attention is the design principle for test cases involved FR1 and FR2 test environment configuration simultaneously, particularly on the testability issue. This contribution intends to provide further consideration on this issue.    
2. Discussion
The test cases which requires involvement of both FR1 and FR2 and configuration of both FR1 and FR2 environment have been discussed at previous RAN4 meeting. 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)

During both the email and online session at RAN4 98e meeting the testability for FR1 + FR2 combination cases has been extensively discussed. From [3] 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 [4] 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.
From these sections we can have the following observation:

Observation 1: For FR1 + FR2 test case, no performance verification for and relative to NR FR1 carriers is supported
During the discussion, there is no doubt that a FR1+FR2 test case can be considered if FR1 works as a “functional” link and the controversial point is what happens on FR1 can be regarded as “functional” or not. 
Based on our understanding on RRM test methodology and survey on test equipment, we think the “functional” means whether an event on FR1 is triggered or not can be confirmed from the test equipment, however the detail information of parameters related to this event, such as SNR level, cannot be obtained from the test equipment due to current limitation on test equipment. This implies that the “requirement performance” part on FR1, the part opposite “functional”, cannot be verified. 
To further elaborate aforementioned description, we use DCI-based and Timer-based Active BWP Switch test case as an example. In NR FR1- NR FR1 DL active BWP switch of PCell with non-DRX in SA test case [4], part of the test environment are copied below: 
PDCCHs indicating new transmissions shall be sent continuously on PCell (Cell 1) to ensure that the UE would have ACK/NACK sending except for the time duration when BWP is switching on Cell 1 and the time duration of T2.
PDCCHs indicating new transmissions shall be sent continuously on SCell (Cell 2) to ensure that the UE will have ACK/NACK sending.

It can be learned that in this test case to verify the interruption requirement, PDCCHs are sent to PCell and SCell and they are supposed to be decoded by PCell and SCell in order to feedback ACK/NACK. Apparently the decoding performance is impacted by the SNR level, which cannot be controlled by the test equipment. This means when a test fails, it is hard to know which part is the main contributor, i.e., whether the test failure is caused by the incapability of UE or the inappropriate SNR setting by the test equipment, which mars the necessity of this test case.  
Following the suggestion from the meeting, we identify a few test cases which has this issue in [4]. For example the following BWP switch test case where PDCCH needs be decoded on both FR1 SCell and FR2 PCell and the SCell activation/deactivation case for FR1 + FR2
A.7.5.6.1.2
NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA
A.7.5.3.2
SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2

For these test cases which requires “performance verification” on both FR1 and FR2, following agreements at previous meeting, we suggest to add some notes in the current specs to indicate that they will not be used in practice. Corresponding CRs are provided as well. 

Observation 2: For the test cases which requires “performance verification” on both FR1 and FR2, following agreements at previous meeting, the former two test cases should not be tested in practice.

Proposal 1: we suggest to add notes for the following two test cases in[4] to indicate they will not be used in practice:

A.7.5.6.1.2
NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA
A.7.5.3.2

SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2  
3. Conclusion
In this contribution, we provide our suggestions on test case design for where both FR1 and FR2 are involved and we have the following observations and proposals.

Observation 1: For FR1 + FR2 test case, no performance verification for and relative to NR FR1 carriers is supported
Observation 2: For the test cases which requires “performance verification” on both FR1 and FR2, following agreements at previous meeting, the former two test cases should not be tested in practice.

Proposal 1: we suggest to add notes for the following two test cases in[4] to indicate they will not be used in practice:

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

A.7.5.3.2

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