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1
Introduction
Discussions on the RRM baseline measurement setup and the channel models for RRM have progressed to raise a number of questions for the RRM experts. This paper provides our views on the topic.
2
Discussion
2.1
Background

Agreements on the assumptions for the RRM test system were captured in [3] during the RAN4 #84 meeting:
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2.2
Baseline setup for RRM

The WF on test system setups identified a list of questions; the table below provides our views.
	Questions from [3]
	Our views

	Do the requirements include scenarios with multiple receive AoA of the same beam index from the same cell?
	Emulation of multiple AoAs per beam index from the same cell may be a scenario that is too complicated. It should be sufficient to associate each beam with an AoA. We prefer not to emulate the multiple AoAs per beam should need to emulate AoA and relative power and delay spread.

	Do the requirements include scenarios with multiple receive AoA of different beam indices from the same cell?
	See above

	Do the requirements include scenarios with multiple receive AoA of beams from different cells?
	See above
We should emulate different AoAs for different cells, and the total number of AoAs needed to emulate is equal to the number of cells times the number of TRxPs per cell.

	Do the requirements include scenarios with any type of 2x2 MIMO implementation (polarization diversity, pattern diversity) or should be limited to polarization diversity?
	MIMO performance is demodulation scope. RRM does not specify how many Rx paths are used to estimate the metrics.
From [R4-1709017]:
RAN4 opinion is that when multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement definition should assume that RSRP and CSI-RSRP measurements are performed on the combined signal. Where multiple receiver branches are used in the measurement (for example where signals are received from multiple antenna panels) the same approach as LTE should be used (the reported value shall not be lower than the corresponding RSRP of any of the individual branches).

	Does the UE active beamsteering and tracking capability need to be taken into account in the above scenarios?
	The number of Rx beamforming panels which is supported by the UE is fully dependent on UE implementation.
RRM requirements will be defined for beam monitoring scenarios with measurement gaps in RRC_CONNECTED mode. The AoAs of the serving cell and the cell being measured are different, but the overall geometric statistics of the propagation scenario are stationary in the core requirement simulation assumptions.

	Is a test setup based on static test AoA, with power level change, enough for RRM test cases?


	Yes, only power level change if needed.

	Can a mapping of the RRM test cases to the criteria listed above be provided?
	RRM test cases are not yet completed.
For example, measurement accuracy requirement tests need an AWGN propagation scenario with no multipath. In general, the performance requirement environment is simpler than the core requirement simulation assumptions.


The WF further requested a review of the following table:
	R4-1708552
	Spatial characteristics
	Static vs Dynamic

	RRC_IDLE State Mobility
	Yes
	 Static

	RRC_INACTIVE state mobility
	Yes
	 Static

	RRC_CONNECTED State Mobility
	Yes
	 Static

	RRC Connection Mobility Control
	Re-establishment-Yes
Random access-Yes
	 Static

	Timing
	UE transmit accuracy -Yes
UE timer accuracy – Not tested
	 Static

	Signalling characteristics [Radio link monitoring is assumed]
	Yes
	 Static

	UE Measurements Procedures
	Yes
	 Static

	Measurement Performance Requirements
	Yes
	 Static


Proposal 1: The total number of distinct emulated AoAs in the RRM environment is bounded by the total number of beams emulated by the test equipment in any given RRM testing scenario.
2.3
Channel models for RRM

As outlined in [5], it is proposed to define a reduced complexity propagation environment for the RRM baseline measurement based on the following considerations:
1. The highly directive nature of downlink transmissions (gNB antenna arrays are assumed to have 8 dBi gain and may be 16x16 or 8x16) is expected to couple power to a small number of clusters, as defined by CDL propagation models in 38.901

2. The narrow angular aperture of the downlink transmissions is expected to spatially filter the angular spread of the AoA distribution at the DUT, effectively reducing the AS perceived by the DUT

3. Power thresholding of cluster powers can provide a mechanism to define the reduced complexity propagation environment
Proposal 2: An activity to define reduced complexity propagation models based on CDL models defined in 38.901 is needed.
Proposal 3: A framework for deriving the antenna gain pattern and the overall antenna array pattern for the emulated gNB is given in TR 38.901. Input from the network vendors is needed to define a typical array response to be used in the reduced complexity propagation models.
3
Conclusion

This paper has shared a number of views on the topic of RRM baseline measurement setup and propagation models for RRM and has made the following proposals:
Proposal 1: The total number of distinct emulated AoAs in the RRM environment is bounded by the total number of beams emulated by the test equipment in any given RRM testing scenario.
Proposal 2: An activity to define reduced complexity propagation models based on CDL models defined in 38.901 is needed

Proposal 3: A framework for deriving the antenna gain pattern and the overall antenna array pattern for the emulated gNB is given in TR 38.901. Input from the network vendors is needed to define a typical array response to be used in the reduced complexity propagation models
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Assumptions for RRM test system


Scenarios required to finalize the RRM Baseline system(s):


1 NR TRxP scenario ( with fading ( channel model and test setup from demodulation test can be reused 


2 NR TRxPs scenario (with fading ( channel model instances need to be defined within RAN4 using the framework of 38.901


2 NR TRxPs scenario (without fading ( AWGN applies









