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1. Introduction
In [1], a WF on the RRM baseline test system was agreed that listed few parameters as FFS. This contribution aims to analyze and define some of these parameters in order to finalize the RRM baseline test system.
Currently open points as per [1]:

· (1) Number of cross polarized antennas set
N ≥ NMAX_AoAs, where NMAX_AoAs is the maximum number of total simultaneously emulated angles of arrival considering the modelled propagation conditions. Here “angle of arrival” refers to the arrival direction of the signals physically emulated in the chamber as result of the method used for channel emulation (and not directly to the same terminology used for clusters and sub-paths specified in CDL model of TR 38.901).
· (2) Number of movable antennas
It is FFS whether more than 1 antenna needs to provide independently controllable angular relationships with the DUT.
· (3) Polarization of antennas 
The N emulated signal sources will transmit into the test zone in such a way that signal polarization does not prevent the DUT receiving a consistent, predictable power level. The method for achieving this is FFS, pending further definition of the standard.
· (4) DL propagation condition 
It is FFS how to model propagation conditions between the DUT and the emulated gNB sources
In addition, MIMO aspects of RRM baseline setup have not been captured in the baseline setup definition so far.
2. Discussion

As per [1] RRM static geometry scenarios have been prioritized. These scenarios have been identified in [2] as:
· Scenario 1:  1 NR TRxP + AWGN + Static AoA
· Scenario 3:  1 NR TRxP + Fading + Static AoA
· Scenario 5:  2 NR TRxPs + AWGN + Static AoA
· Scenario 7:  2 NR TRxPs + Fading + Static AoA
2.1 Propagation Channel dependent on Directivity relevance of the test scenarios 
It is worth distinguishing between test scenarios where directional aspects are part of the test and those where directional aspects are not relevant for the test purpose.

Non-Directional Test Scenarios are those where any change of the UE antenna pattern (for instance, beam steering, beam tracking) is not relevant for the test purpose. This includes all test cases with only 1 NR TRxP (Scenarios 1 and 3) and test cases with 2 NR TRxPs (Scenarios 5 and 7) where the changes of the UE antenna pattern to measure neighbor cells can be excluded.
Directional Test Scenarios are those where the changes of the UE antenna pattern are a relevant part of the test purpose. These includes test cases with 2 NR TRxPs (Scenarios 5 and 7) where the UE is required to change its antenna pattern to measure neighbor cells from different directions (normally with measurement gaps). For 1 NR TRxP directional test scenarios are not relevant, since only static geometry is prioritized so far.  
The distinction between these two concepts is key towards the definition of the baseline RRM system, as it will impact the number of probes / antennas required to be supported in the chamber and the methods of emulating  the propagation condition.
Proposal 1: Differentiate between Directional and Non-Directional when defining the RRM test scenarios and respective affected aspects in the RRM baseline system.

2.1.1 Non-Directional Test Scenarios

Observation 1: A beam-lock function can be used for Non-Directional test scenarios as antenna configuration is not expected to change.

Observation 2: Non-Directional test scenarios can be tested in base-band as antenna configuration can be emulated together with the propagation channel in the test system. 

Given these 2 observations, the following setup with base-band emulation of the propagation channel is sufficient to reproduce all Non-Directional Test Scenarios. 
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Figure 1: Test setup for Non-Directional Test Scenarios
Observation 3: For Non-Directional test scenarios, the number of antennas required in a system with base-band emulation of the propagation channel and DUT antenna configuration is 1. 

The advantages of defining the requirements in the base-band for non-directional test scenarios are mainly two fold: the number of HW resources is minimized, which allows a more affordable Test System, and the full channel model is emulated through SW, so there is no need for simplification of the current channel models.

Observation 4: The CDL channel models can be applied without simplification to the Non-Directional test scenarios.
Given the advantages above it is proposed: 

Proposal 2: For Non-Directional test scenarios use beam-lock and define the RRM requirements in base-band. 

2.1.2 Directional Test Scenarios – Mobility scenarios
Directional test scenarios cannot use a beam-lock function. The UE antenna pattern is expected to change during the test and as such, the base-band emulation method becomes difficult. However, a significant number of the directional test scenarios do not require fading propagation conditions, for instance mobility scenarios. 
As such, directional test scenarios without fading propagation conditions can be tested with the following setup:
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Figure 2: Test setup for Directional Test Scenarios with AWGN
Observation 5: For directional test scenarios with AWGN propagation conditions, the number of antennas required is 2.
2.1.3 Directional Test Scenarios – Measurement scenarios
The two tests setups proposed so far cover all 1 TRxP scenarios and 2 TRxP mobility scenarios. However, they might be measurement procedures or measurement performance scenarios for which the directional component needs to be tested as well as a fading channel model. The current channel models are far too complex to be simulated with spatial emulation. Nonetheless, any simplification of those channels models would be highly dependent on the gNB and UE characteristics and the reproducibility and comparability of the results between different UEs cannot be ensured. Furthermore, it would require a complex (and expensive) test setup. In our opinion, such complex scenarios are out of scope of RRM conformance testing.
Observation 6: For directional test scenarios with fading propagation conditions, the test system complexity  increases significantly, while the reliability and conformity of potential simplified channel models in terms of reproducibility and comparability of test results remains low.
Proposal 3: For Directional test scenarios consider only AWGN as propagation conditions for RRM conformance testing.

In order to fully test the UE, such scenarios can be split into two requirements: one for directional testing with AWGN and one for non-directional testing with fading model and re-use the two system setups proposed in sections 2.1.1 and 2.1.2. 
Proposal 4: Split RRM measurement scenarios in two different parts: one for Directional testing with AWGN and one for Non-Directional testing with fading. 

2.2 Angular Relationship
The static geometry scenarios have been prioritized. As such, dynamic change of AoAs during the test is not required. However having one positioning system with independently controllable angular relationship between the UE and one TS antenna can be beneficial to have a degree of freedom in defining test points at different angles. For static geometry, we do not see the need of such requirement for a second TS antenna.

Proposal 5: The number of TS antennas with independently controllable angular relationship with the UE is 1.

2.3 Polarization of Antennas
The current baseline setup states: “The N emulated signal sources will transmit into the test zone in such a way that signal polarization does not prevent the DUT receiving a consistent, predictable power level. The method for achieving this is FFS, pending further definition of the standard.”

Given that the TS transmitting antenna are cross-polarized, this can be achieved if we assume that the UE will have also cross-polarized antennas. This assumption is valid also for other practical reasons, such as enabling diversity, which in case of OTA channel is likely to be polarization diversity.

Proposal 6: It is assumed that the DUT has cross-polarized antennas.

2.4 MIMO
In [1] it is stated that MIMO operation in terms multiple data layers is not in the scope of RRM testing. Rather diversity can be considered. In our view, given a limited MIMO-degree for RRM purposes, this can be polarization diversity.
Proposal 7: If MIMO operation applicable for RRM testing, then polarization diversity is assumed.
3. Conclusion
This contribution has treated pending aspects of the definition of RRM baseline setup. It has also identified a further crucial factor which affects the complexity of RRM baseline setup definition: Non-Directional and Directional RRM test scenarios. Following observations and proposals have been made: 

Proposal 1: Differentiate between Directional and Non-Directional when defining the RRM test scenarios and respective affected aspects in the RRM baseline system.

Observation 1: A beam-lock function can be used for Non-Directional test scenarios as antenna configuration is not expected to change.

Observation 2: Non-Directional test scenarios can be tested in base-band as antenna configuration can be emulated together with the propagation channel in the test system. 

Observation 3: For Non-Directional test scenarios, the number of antenna required in a system with base-band emulation of the propagation channel and DUT antenna pattern is 1. 
Observation 4: The CDL channel models can be applied without simplification to the Non-Directional test scenarios.
Proposal 2: For Non-Directional test scenarios use beam-lock and define the RRM requirements in base-band. 

Observation 5: For directional test scenarios with AWGN propagation conditions, the number of antennas required is 2.
Observation 6: For directional test scenarios with fading propagation conditions, the test system complexity increases significantly, while the reliability and conformity of potential simplified channel models in terms of reproducibility and comparability of test results remains low.
Proposal 3: For Directional test scenarios consider only AWGN as propagation conditions for RRM conformance testing.

Proposal 4: Split RRM measurement scenarios in two different parts: one for Directional testing with AWGN and one for Non-Directional testing with fading. 

Proposal 5: The number of TS antennas with indipendently controllable angular relationship with the UE is 1.

Proposal 6: It is assumed that the DUT has cross-polarized antennas.

Proposal 7: If MIMO operation applicable for RRM testing, then polarization diversity is assumed.

The TP in [3] captures and proposes the respective changes to the RRM baseline setup.
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