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1. Introduction
The OTA chamber requirements for 5G NR signalling test cases have been discussed in earlier RAN5 meetings (reference [1], [2], [3], [4], [5], [6]). This paper proposes further enhancements on Keysight contribution [5] which was agreed in principle in RAN5#79 meeting.
2. Discussion

[1], [3], [4] and [6] proposed the usage of a Near Field chamber while [2] raised concerns with the Near field approach citing the lack of MU analysis done on a Near Field chamber. In order to progress the work in RAN5 and to avoid further discussions on test methodologies in RAN5, it is proposed to primarily utilize permitted methods defined in [7] for 5G NR FR2 protocol conformance test cases. Other test methods are not precluded once valid justification is presented.
Proposal 1: 5G NR FR2 Protocol conformance test cases shall utilize the permitted methods defined in [7]. 

Keysight proposes the agreed DFF or IFF based test methodologies defined in clause 5.2.1 and 5.2.3 respectively of [7] to be used as the base 5G NR signalling test methodology with the modifications/simplifications as mentioned in this section below.
Proposal 2: It is proposed to use the agreed DFF or IFF based test methodology defined in clause 5.2.1 and 5.2.3 respectively of [7] as the base 5G NR signalling test methodology with the optional modifications as defined in this section below. 

· Simplification or removal of Switch Unit (refer Figure 1)

The switch unit in Fig 1 is required to make RF Tests which require complex routing of signals to cover different test metrics. Also, the system dynamic range requirement on RF tests is high due to TRP measurement requirements and requirement such as Max input power & min o/p power.

For 5G NR signalling test cases, depending on the dynamic range of measurements the system complexity can hence be reduced. 
In the below setup, the switches (K7, K8, K9, K10) can all be removed. The amplifier (PA/LNA) is optional.

For the "single cell" test cases, the gNB emulator can be directly connected to the feed horn.

This will help in bringing the mismatch MU factor down and also reduce the insertion loss in the system. This step will help in reducing the MU contribution from the conducted part.
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Fig 1. Illustrative OTA measurement setup for FR2 (Figure B.1.1.4.4-3 from [7])
· RSRP Based Procedure for finding the optimum UE Orientation
For signalling test cases, we need to identify the UE orientation which gives reasonable link budget. For this purpose, RSRP based feedback mechanism can be used. The procedure is as follows:
· Set a calibrated power level at the centre of the QZ for each polarization individually

· Set the UE in the test fixture in the chamber. Rotate the UE with agreed step size [TBD] e.g. 5 degrees to search for a suitable direction for test which maximises reported RSRP. Once this direction is identified, move UE to that direction to start the tests.
· Serving Cell Power Level Recommendation for Single Cell Test Cases
The default radio conditions are intended to be comfortable for UE to operate. So the UE should be tested under mid-range conditions, neither near the gNodeB nor far from it. If we take the maximum UE Reference Sensitivity value for 100MHz Channel Bandwidth and for all UE power classes, which is -83 dBm, as per TS 38.101-2 [8], and the maximum UE input level of -25dBm, a comfortable operating level for UE would be -63dBm. To keep a constant energy per Resource Element, it is reasonable to scale the power according to the channel bandwidth.

Keysight proposes the following values, required for calculation of serving cell power level, for a Cost effective test system 

gNB Output Power = -5 dBm

Cable Loss = -8 dB

Antenna Gain = 12 dBi
Free space path loss = -62.3 dB @ 0.73 meter distance between measurement horn and DUT and assuming highest frequency range 44 GHz 
The above values give -62.3 dBm at the Quiet zone. This value is applicable for all DUT categories.
Note: For multi-cell test cases the MU budget needs to be taken into account for the determination of cell power levels. Defining single cell test case serving cell power level will enable the testing of 60-70% of signalling test cases that are currently defined.
Proposal 3: It is proposed to use a value of -63 dBm as serving cell power level at the Quiet zone for single cell test cases.

Proposal 4: It is proposed to follow the RSRP based procedure for finding the optimum UE Orientation as defined above.
For LTE connectivity, there are 2 options
Conducted: 
· Pros - Power levels are already defined.

· Cons- Many cables have to be routed on the UE which can interfere with FR2 antenna. Each Test house may use own way of orienting the cables.

OTA: This is as proposed in clause 5.2.1 and 5.2.3 respectively of [7].
· Pros:

· No cables and consequently no interference to FR2 measurements. 

· The MU will be defined and this approach will have common test conditions across test houses.

· Cons:

· No calibrated power level. 
Note: For LTE multi cell case, there needs to be sufficient margin between the cells to trigger the event.

We propose to use the OTA connectivity option for LTE to provide a uniform test environment for all test houses.
Proposal 5: It is proposed to used OTA connectivity for LTE in EN-DC FR2 test cases.

For OTA connectivity, the UE implementation losses and the impact of antenna radiation pattern/polarization mismatch needs to be accounted for. We propose a margin of 15 dB (5 db of implementation loss, 4 dB of antenna efficiency and 6 dB of antenna radiation pattern variation) from the currently defined DL power levels in [9], Table 4.3.4.1-1.
Proposal 6: It is proposed to use a 15 dB margin from the currently defined LTE DL power levels in [9], Table 4.3.4.1-1.

Applicability of the proposed test setup:
1. Only defined currently for single LTE and 5G NR cell test cases.

2. AWGN is not considered

3. Proposal

Based on the discussion in section 2, Keysight propose the following 

[Proposal 1]: 5G NR FR2 Protocol conformance test cases shall utilize the permitted methods defined in [7]. 

[Proposal 2]: It is proposed to use the agreed DFF or IFF based RF test methodology defined in clause 5.2.1 and 5.2.3 respectively of [7] as the base 5G NR signalling conformance test methodology with the optional modifications as specified in section 2. 

[Proposal 3]: It is proposed to use a value of -63 dBm as serving cell power level at the Quiet zone for single cell test cases.
[Proposal 4]: It is proposed to follow the RSRP based procedure for finding the optimum UE Orientation as defined in section 2.

Proposal 5: It is proposed to used OTA connectivity for LTE in EN-DC FR2 test cases.
Proposal 6: It is proposed to use a 15 dB margin from the currently defined LTE DL power levels in [9], Table 4.3.4.1-1.
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