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1
Introduction
The study item on NR test methods [1] includes scope for defining the baseline measurement setup for NR RRM test cases. An appropriate clause for agreements on this topic has been set aside in TR38.810 [2].
This contribution provides input on the RRM baseline measurement setup parameters.
2
Discussion
The existing agreements on the RRM test setup are captured in TR38.810 with the following [2]:
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Additional agreements on this topic were reached during RAN4 #83 [3]:
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In an effort to address the number of emulated TRxPs in the NR mmWave RRM test setup, we refer to LTE RRM test cases in TR 36.133 as an example:
Table 1: Summary of propagation conditions and number of emulated cells in LTE RRM test cases [36.133]

	Test case
	Propagation condition
	Num emulated cells

	Cell re-selection
	AWGN
	2

	Handover
	AWGN
	2

	RRC re-establishment
	AWGN
	2

	Random access
	AWGN
	1

	Transmit timing
	AWGN
	1

	Timing advance
	AWGN
	1

	RLM
	Fading, AWGN
	1

	DC interruption
	AWGN
	2

	Event triggered measurement reporting
	Fading
	2

	Monitoring of multiple layers
	Fading
	3

	Positioning
	Fading
	3

	CA measurements
	Fading, AWGN
	3, 4, 5

	DC measurements
	Fading
	2, 4


Observation 1: Excluding DC and CA test cases, the number of emulated cells ranges from 1 to 3

Observation 2: The most complex test case to emulate may be the multiple layer monitoring case, where 3 cells with fading conditions are needed
Although the core RRM design of the multiple layer monitoring requirement in NR is not yet complete, some initial understanding can be gleaned from the currently ongoing NR RRM discussion:
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Figure 1: Example for gap configuration in NSA NR [4]
In this figure F1, F2, and F3 refer to the three frequency layers for NR and LTE measurements: the NSA UE is attached to NR TRxP on F1 and LTE cell on F3, and it is monitoring another NR TRxP on F2.
Proposal 1: The NR mmWave RRM test setup should emulate up to 2 NR TRxPs and 1 LTE cell
Although the LTE cell needs to be emulated, the NR RRM test cases are not expected to cover the scope of LTE RRM: i.e. the UE performance of monitoring other LTE cells, re-selecting to them, etc. is not in the scope of the NR work item. As a result, the emulated LTE cell is needed only to provide a stable carrier for the NSA functionality of the DUT.
Proposal 2: The emulated LTE cell in the NR mmWave RRM test setup should provide a stable LTE signal without the need for precise propagation modelling or path loss control between it and the DUT.
Continuing with the example in Figure 1, we can visualize a potential NR RRM test case, where the UE’s monitoring and TRxP identification performance of the NR TRxP on F2 is measured. In this situation, the propagation conditions to TRxP on F1 are less impactful on the UE’s performance than the conditions to TRxP on F2. Thus, it may be possible to utilize AWGN or LOS propagation between the DUT and the TRxP on F1 while modelling NLOS fading conditions between the DUT and the TRxP on F2.
Proposal 3: In an effort to maintain a low complexity of the RRM testing setup, the possible propagation conditions between the DUT and each of the 2 emulated NR TRxPs are restricted such that AWGN or LOS conditions are emulated between one TRxP and the DUT and AWGN, LOS, or NLOS conditions are emulated between the other TRxP and the DUT.

As a related discussion on the propagation model parameters for RRM has observed [5], mmWave LOS models contain just a single AoA, while for NLOS models it may be possible to quantize the angular domain of the propagation model such that a small number of distinct AoA angles need to be emulated:
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Figure 2: Mean cluster AoAs of CDL models above -9 dB threshold;
a) NLOS types, b) LOS types
Proposal 4: If the number of distinct AoAs for the NLOS model can be restricted to 2, then the RRM measurement setup needs to emulate three NR signal sources: a single source for the AWGN or LOS TRxP and two sources for the NLOS TRxP.
Because the figure of merit for the majority of RRM test cases is a delay, such as the time it takes for the UE to re-select to a new cell, or an accuracy of a report, such as measurement report accuracy, it may not be necessary to emulate polarization effects of the propagation channel.
Proposal 5: For the RRM measurement setup polarization effects of the propagation channel are not necessary to model, and the emulated signal sources should deliver a constant ratio of polarization modes to the UE within the test zone without maintaining a reference.
3
Conclusion

This paper has provided input on the propagation model parameters for RRM and demodulation and has made the following observations and proposals:

Observation 1: Excluding DC and CA test cases, the number of emulated cells ranges from 1 to 3

Observation 2: The most complex test case to emulate may be the multiple layer monitoring case, where 3 cells with fading conditions are needed

Proposal 1: The NR mmWave RRM test setup should emulate up to 2 NR TRxPs and 1 LTE cell

Proposal 2: The emulated LTE cell in the NR mmWave RRM test setup should provide a stable LTE signal without the need for precise propagation modelling or path loss control between it and the DUT.

Proposal 3: In an effort to maintain a low complexity of the RRM testing setup, the possible propagation conditions between the DUT and each of the 2 emulated NR TRxPs are restricted such that AWGN or LOS conditions are emulated between one TRxP and the DUT and AWGN, LOS, or NLOS conditions are emulated between the other TRxP and the DUT.

Proposal 4: If the number of distinct AoAs for the NLOS model can be restricted to 2, then the RRM measurement setup needs to emulate three NR signal sources: a single source for the AWGN or LOS TRxP and two sources for the NLOS TRxP.

Proposal 5: For the RRM measurement setup polarization effects of the propagation channel are not necessary to model, and the emulated signal sources should deliver a constant ratio of polarization modes to the UE within the test zone without maintaining a reference.
4
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6.2	Measurement setup


6.2.1	Baseline setup


6.2.1.1	Description


The baseline measurement setup of RRM characteristics for f > 6 GHz is capable of establishing an OTA link between the DUT and a number of emulated gNB sources and is shown in Figure 6.2.1.1-1 below.





<Editor’s note: diagram TBD>


Figure 6.2.1.1-1: Baseline measurement setup of RRM characteristics





The RRM baseline measurement setup shares all aspects in common with the UE RF setup defined in 5.2.1 and includes the following aspects in addition:


-	A positioning system such that the angle between the N antennas (N ≥ 2) transmitting the emulated gNB sources and the DUT has at least two axes of freedom


-	Where N corresponds to the maximum number of emulated gNB sources defined in the RRM test scenarios


-	It is desirable that at least 1 antenna provides for an angular relationship with the DUT that is independently controllable (or the setup should provide equivalent functionality)


-	It is FFS whether all N antennas need to provide independently controllable angular relationships


-	Requirements on the polarization properties and control of each antenna are FFS


-	It is likely that the measurement uncertainty budget for the RRM setup may contain additional measurement uncertainty elements relative to the setup defined in 5.2.1


-	It is FFS how to model propagation conditions between the DUT and the emulated gNB sources





The number of emulated transmission reception points (TRxP)


For some requirements, such as timing, measurements of the serving TRxP, random access, a single TRxP is emulated


For some requirements, such as beam management, identification, reselection, and handover, [2] TRxPs are emulated


Whether a third emulated TRxP is needed should be discussed


Polarization control of the emulated TRxPs


Option 1: maintain the polarization reference for all emulated TRxP sources; the baseline setup is capable of delivering any mix of polarization modes to the UE within the test zone


Option 2: the baseline setup is capable of delivering a constant ratio of polarization modes to the UE within the test zone without maintaining a reference


Other options are not precluded


Contributions on the following topics are encouraged to further progress the work:


Parameters of the reference propagation condition(s)


Proposals to quantify trade-offs between increasing complexity of the emulated propagation conditions and test system complexity


It is encouraged to converge on the preliminary parameters of propagation models for RRM scenarios as part of the SI deliverable to the NR WI [R4-1702936]









