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1.
Introduction

At RAN5#90-e, R5-210823 [1] gave a summary of known FR2 RRM Test case issues, extracted below:
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All of the issues will require changes to the RAN4 test case definitions in Annex A of TS 38.133 [2]. 
Discussion after presentation of R5-210823 slide 5 considered whether RAN5 should actively manage resolution of the issues, and whether companies would be willing to “own” them:
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In general RAN5 favoured this way forward. It would be unrealistic to expect one company to take on all the issues, so this Tdoc aims to provide information for RAN5 companies to decide about signing up.  
2.
Outline of known FR2 RRM Test case issues
2.1: Angle of Arrival or Beam type undefined
Summary of issue and why it needs to be resolved:

RRM test cases are designed using an assumption about the type of beam used by the UE, listed in R4-2008538 at RAN4#95-e. To analyse and implement the RRM Test cases, RAN5 needs to calculate UE internal noise, and therefore the assumption whether the UE uses a fine beam or a rough beam should be stated in each test case, together with the Angle of Arrival. A few test cases are missing this information.
Example:

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 assumption on UE beams not defined. DAPS HO test cases are missing assumption for UE beams and AoA. Some other cases use different wording like for example CLI cases have “Beam assumption” instead of “Assumption for UE beams”
Scope:
Any RRM Test cases that use one or more FR2 cells, and which are missing UE beam assumption or AoA
Likely way forward:
Specify UE beam assumption or AoA, where missing
2.2: Angle of Arrival gives insufficient dB range
Summary of issue and why it needs to be resolved:

Some CSI-RS-based RLM Test cases specify 66 allocated RBs and Spherical Coverage Angles of Arrival (setup 3). The total Io power calculated from #RBs together with the Noc and Es/Noc values is higher than the test equipment can provide when MU and Test Tolerances are taken into account.

Example:

Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with CSI-RS-based RLM A.7.5.1.5 specifies 66 allocated RBs, with Noc -92.1dBm/15kHz and Cell 2 Es/Noc +2dB during T1. When MU and Test Tolerances are taken into account, this would require a total Io power higher than the test equipment can provide. 

Scope:
Assessment required, but Test cases A.7.5.1.5, A.7.5.1.6 + related A.5 TCs are known to have this issue.
Likely way forward:
CSI-RS are distributed, so it is unlikely the number of allocated RBs can be reduced. Investigate changing the Angle of Arrival to Rx Beam Peak, so that a lower Noc and hence lower Io can be used. 
2.3: Full 66RBs gives insufficient dB range
Summary of issue and why it needs to be resolved:

A number of Test cases specify 66 allocated RBs. The total Io power can be calculated from #RBs together with the Noc and Es/Noc values (which need to be chosen depending on the Angle of Arrival). In several test cases Io is either higher than the test equipment can provide, or higher than the upper side condition for UE measurements. The limitations are explained in R5-203321.
Example:

Inter-frequency RRC Re-establishment in FR2 Test case A.3.2.2.1.2 specifies 66 allocated RBs, with Noc -98dBm/15kHz and Cell 2 Es/Noc +8dB during T3. When MU and Test Tolerances are taken into account, this would require a total Io power higher than the test equipment can provide. 
Scope:
Test cases A.7.3.2.1.2, A.7.5.1.9, A.7.5.7.1, A.7.5.7.2, A.7.6.1.1, A.7.6.1.3, A.7.7.1.3 + related A.5 TCs.
Likely way forward:
Reduce the number of allocated RBs to 24 or 48, review Noc and Es/Noc values, and check feasibility of 240kHz SSB SCS for test cases that specify this configuration.
2.4: Parameters don’t fit 240kHz SSB SCS
Summary of issue and why it needs to be resolved:

A number of Test cases include a Configuration with 240kHz SSB SCS to give test coverage of this scenario, but the specified Reference channels are not compatible with 240kHz SSB SCS. The 240kHz SCS configuration of these test cases cannot be implemented. 

Example:

Event-triggered reporting Test case A.7.6.1.1 includes Configuration 2 with 240kHz SSB SCS, but the specified Reference channels are only compatible with Config 1 (120kHz SSB SCS) and not with Config 2 (240kHz SSB SCS).
Scope:
All RRM test cases that specify a Configuration with 240kHz SSB SCS
Likely way forward:
Review each test case using 240kHz SSB SCS Config. For 240kHz Configs, update the PDSCH Reference channel, RMSI CORESET Reference Channel, Dedicated CORESET Reference Channel and OCNG Pattern as per test case A.5.4.1.1 in R4-2103846. The rationale and explanation is covered in R4-2100071. 
2.5: Angle of Arrival/dB values incompatible
Summary of issue and why it needs to be resolved:

RRM test cases specify an Angle of Arrival for each FR2 cell, together with an assumption about the type of beam used by the UE. For the test case to work as intended, normally with ≤1dB SNR degradation from applied signal to UE baseband, the Noc level is chosen to be at least 6dB above the UE internal noise. A few test cases have Noc values incompatible with the specified Angle of Arrival and UE beam assumption.
Example:

Event-triggered reporting Test case A.7.6.1.1 specifies Spherical Coverage Angles of Arrival (setup 3), UE Beam assumption Rough, and Noc -102dBm/15kHz. To be 6dB above the UE internal noise in this scenario requires Noc -92dBm/15kHz.
Scope:
Assessment required, but Test cases A.7.6.1.1, A.7.6.1.3 + related A.5 TCs are known to have this issue.

Likely way forward:
Specify higher Noc level and review Es/Noc values, or specify Es only. Note Es/IotBB and Io side condition requirements for both 120kHz/240kHz SSB SCS to give a reliable test verdict and to fulfil the test purpose.
2.6: Set uplink power to defined target value
Summary of issue and why it needs to be resolved:

Contention based random access test cases aim to measure the power of the first preamble and of subsequent (nominally higher) preambles. The UE open loop power control is subject to wide variation due to the range of the UE gain G specified in TS 38.133 38.133 Table B.2.1.5.1-1, so some kind of iterative approach is necessary to put the first preamble in a part of the UE uplink power range that can be measured.
Section 3 of the word document in “38.533 5.3.2.2.1+5.3.2.2.2+7.3.2.2.1+7.3.2.2.2 TT draft.zip” contains further explanation, and is included in TR 38.903 [3].    

Example:

Contention based random access test in FR2 for NR Standalone A.7.3.2.2.1 aims to set the power of the first preamble to a defined target value, so that the power of subsequent (nominally higher) preambles can be measured. 

Scope:
Assessment required, but Test cases A.7.3.2.2.1, A.7.3.2.2.2 + related A.5 TCs are known to have this issue.

Likely way forward:
Not known but expect to define some form of uplink power control to set the first preamble as close as possible to a defined target value. This is likely to be a procedure in the TS 38.533 Test case, and may not involve any changes to TS 38.133.
2.7: Absolute thresholds /large UE gain range
Summary of issue and why it needs to be resolved:

For test cases where an FR2 cell is set to exceed an absolute threshold, the UE makes a comparison based on reported SS-RSRP. The reported value is subject to wide gain variations, such as the UE absolute reporting accuracy, typically ±8dB, and the UE gain G specified in TS 38.133 38.133 Table B.2.1.5.1-1, which is ±15dB for a Power Class 3 UE. In Spherical coverage directions a further variation applies.

With the wide variation allowed for the UE, together with the Test system downlink power uncertainty of around ±6dB, it is not clear whether such test cases can be implemented with fixed values for the signalled threshold, or whether some kind of calibration is required to adapt the signalled threshold value.
Example:

SA event triggered reporting tests for FR2 without SSB time index detection Test case A.7.6.2.5 has Event A4: Neighbour becomes better than absolute threshold. The FR2 cell is off during T1, then appears during T2, when it should exceed the threshold and trigger Event A4. 

Scope:
All RRM test cases that specify an absolute threshold which applies to an FR2 cell 
Likely way forward:
Establish the set of test cases that apply an absolute threshold to an FR2 cell (scope). This set of test cases needs to be checked using a TT analysis to determine if each can be implemented with fixed values for the signalled threshold, or whether the signalled threshold value needs to be adapted per UE. 
2.8: Handling of 2 Angles of Arrival from 1 cell
Summary of issue and why it needs to be resolved:

Where there are 2 Angles of Arrival from 1 cell, there is potential for interference to SSB0 or SSB1 from for example OCNG transmitted from the other AoA. As both Angles of Arrival are in Spherical coverage directions, any interference is subject to wide variation and could cause a range of degradation in the wanted signal Es/Iot as seen at UE baseband.
Test cases need to be defined in such a way that the wanted signal Es/Iot meets the applicable side condition. It is not clear whether all test cases with 2 Angles of Arrival from 1 cell are sufficiently well defined.
Example:

Active TCI state switch delay Test case A.7.5.8.1.1 specifies Spherical Coverage Angles of Arrival (setup 3), with SSB0 and SSB1 from AoA1 and AoA2, both being Cell 1. OCNG OP.5 is specified, which fills all the unused REs for the serving beam only. It is not yet clear whether this avoids any interference issue. 
Scope:
Assessment required
Likely way forward:
Establish the set of test cases that specify 2 Angles of Arrival from 1 cell. This set of test cases needs to be checked to determine if there is a potential interference issue. Solutions if neccessary may include specifying the correct OCNG and/or time multiplexing of the downlink transmissions as used for example in RLM Test case A.7.5.1.2. 

2.9: RLM Out-Of-Sync criteria
Summary of issue and why it needs to be resolved:

RLM Out-Of-Sync test case requirements in RAN4 state: “The UE shall stop transmitting uplink signal in Cell 2 no later than time point C (D1 second after the start of the time duration T3).”
For RRM FR1, the test procedure in RAN5 is asking the SS to measure the uplink power and ensure that the UE is not transmitting any power higher than power off during the out-of-sync evaluation
As we have seen from RF, there are testability issues with power OFF that are not yet solved.
Example:

The test procedure for 5.5.1.1:

5. If the SS:

…
b) does not detect any uplink power higher than OFF power defined in TS 38.521-2 [18] clause 6.3.2.5 from time point C (240 ms after the start of T3) until T3 expires,

the number of successful tests is increased by one.
Scope:
Assessment required and eventually new criteria to evaluate the OOS is needed
Likely way forward:
Three options or approaches to address the issue:

1. Wait until RF completes the power OFF test case and study if the same relaxation to RRM

2. Change the test procedure to a higher power threshold other than power off since:

a. RAN4 does not explicitly refer to power OFF in the requirement

b. Power OFF is tested in RF
3. Go back to RAN4 and discuss whether a change of the test requirement is needed
3. Way Forward
· Ask companies to sign up to Not-yet-assigned issues, before RAN4#99/RAN5#91
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