


[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #89		R4-1815397
Spokane, US, 12th – 16th Nov, 2018
[bookmark: Source]Agenda Item:		10.4.3.1
Source: 		Rohde & Schwarz
[bookmark: Title]Title: 		Methodology for MIMO OTA FR1
[bookmark: DocumentFor]Document for:	Approval
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]During the RAN #80 meeting a new study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR UEs was approved in [3], and the corresponding work plan [4] presented during last meeting was also approved.
This work plan proposes an aggressive timeline for the enhancement of current methodologies from LTE MIMO OTA for rank 2 scenarios NR FR1 rank 4 scenarios, and therefore a clear identification of priorities is needed to meet the schedule.
Discussion
The objectives for FR1 were agreed as the following:
The development proceeds within the following scope:
· In general
-	The study is based on key performance metrics identified by operators, network infrastructure vendors, and UE vendors
-	For the following device types:
· Smartphone
· Tablet
· Wearable device
· Fixed wireless access (FWA) terminal
· Other UE types are not precluded for discussion as a second priority
-	The development of test methodology aspects shall initially focus on the smartphone device type
-    The test methodology shall include both NSA and SA
-	Utilizing the free space (FS) testing configuration is the first priority 
-	A second priority is the study of head/hand/body blocking and its impact on test methods – this will be in collaboration with CTIA who plan to study these aspects.
-    Up to spatial multiplexing rank 4 scenarios for FR1 and up to spatial multiplexing rank 2 scenarios for FR2
-	A study to define the environmental conditions is needed
· Noise-limited and interference-limited (with spatial interference emulation) scenarios shall be considered
· Considering the definition of interference conditions e.g. coloured by in-channel frequency allocation, space and time
-	Maintaining alignment with the corresponding baseband demodulation test case parameters in [TS38.101-4] as much as possible
-	Using the channel models defined in [TR38.901] as well as the associated aspects related to channel modeling in [TR38.810] as the basis of the emulated propagation environment
-	For setups intended for measurements of UE characteristics in non-standalone (NSA) mode, an LTE link antenna setup is used to configure the NR link
-	Define the applicable test methodology verification procedures
-	Develop the preliminary uncertainty assessment for the methodology
-	For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty assessment
-    Develop channel model and emulated environment validation procedure to ensure correct implementation.

· For testing methodology in FR1
-	Use the reference MPAC MIMO OTA methodology and the harmonized RTS methodology in TR37.977, extend the applicability of the LTE MIMO OTA methodology to NR FR1
-	Use the performance metric based on the LTE MIMO OTA performance metrics in TS37.144 and CTIA MIMO OTA Test Plan as a starting point such that
· The DUT configuration, DUT positions (FS DMP, FS DML, FS DMSU), and DUT azimuth positions should be reused where possible
-	Support up to 100 MHz CBW
-	Support UE operating frequency in the range of 450 MHz – 6000 MHz

During last RAN4 meeting, several contributions were presented ([5], [6] and [7]) showing the challenges when looking at the required optimizations of the current target methodologies (i.e.: MPAC and RTS) to support MIMO OTA for NR FR1:
· Frequency range extension up to 6GHz, which will have a major impact on the test zone definition.
· Channel bandwidth extension from 20MHz to 100MHz.
· The extension to cover rank 4, with the corresponding increase in the distance between antennas within the UE and therefore impact the test zone definition.
· Spatial 3D channels based on TR 38.901, more precisely CDL models CDL-A, CDL-B, and CDL-C for NR MIMO OTA were agreed as a starting point.

In addition to the discussion held during last RAN4 meeting, there are a few additional challenges based on how the MPAC methodology is defined in [1] and [2]. Even though TS 37.544 establishes TRMS test frequencies up to 6GHz, section 5.6 of [2], the positioning guidelines in the same TS, section A.5.2.1, also state that all the antennas within the device should be contained within a diameter 0.85λ for the channel model used (i.e. UMi) and 8 dual polarized probes, what provides a Test Volume of 8.49 cm at 3GHz and 4.25 cm at 6GHz.
On the other hand, Test Volume definition for RTS method according to [1] and [2] does only depend on the measurement distance and the reflectivity of the quiet zone.





Based on the above, the following table present a high level summary of benefits and drawbacks for each of the methodologies:
	 
	Pros
	Cons

	MPAC
	· More realistic representation of a dynamic environment.
· Don´t need any special reporting information from the UE.
	· High cost and high complexity of the setup, as result of a complex channel emulator with high number of fading channels.
· 3D channel models also increase the required number of probes and fading channels.
· QZ size is quite limited based on the number of probes available in the chamber.

	RTS
	· Simpler setup with clear cost advantage.
· QZ is only dependent on the measurement distance and the ripple performance of the chamber.
· Better emulates how the UE perceives the channel model as the UE pattern is convoluted with the channel model inside the baseband emulator.
· No need for physical repositioning to test on different DUT orientations (i.e. DMP, DML, DMSU).
	· Need access to ATF.
· Requires a measurement in 2 steps.



Also during last RAN4 meeting, it was agreed to define a per branch relative phase UE measurement for NR like RSARP for LTE in TS 36.509 and extend the applicability of SS_RSRPB and the new per branch relative phase measurement to FR1. Therefore, RTS methodology becomes much more attractive and easier to optimize.

Proposal
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]The following proposal is made in this contribution:
Proposal: Prioritize the optimization of RTS methodology to NR FR1 in the work plan.
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