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1
Introduction
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 [1]. Its objectives are listed below:
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To ensure smooth progress in the study item, it is therefore important to produce a work plan to facilitate the discussion in RAN4. This contribution provides the work plan for the study on NR MIMO OTA test methods.
2
Work Plan
The detailed work tasks are listed in the Table 1 below.

Table 1: Work tasks for the study on NR MIMO OTA test methods
	Timeline
	FR1 (450MHz-6000 MHz)
	FR2 (24.25 GHz-52.6GHz)

	RAN #81,
Sep '18
	Initiate the study item

	RAN4 #88bis, Oct '18


	Approve the work plan;

Agree skeleton report for the NR MIMO OTA SI TR38.827;

	
	Discuss initial contributions on performance metrics for FR1 (2x2 and 4x4) and FR2 (2x2 static geometry)

	
	Discuss initial contributions on test environment condition for FR1 and FR2 (Noise-limited environmental condition is the first priority for FR2) 

	
	Discuss initial contributions on channel models for FR1 and FR2

	
	Discuss initial contributions on MPAC and RTS
	Discuss initial contributions on test methodology

	
	
	

	

	

	RAN4 #89, Nov '18

 


	Make progress on performance metrics 
	Make progress on performance metrics for static geometry environment

	
	Make progress on test environment condition
	

	
	Make progress on channel model (2x2 and 4x4)
	Make progress on channel model (2x2 static geometry)

	
	Make progress on applicability extension of MPAC and RTS
	Make progress on test methodologies (2x2 static geometry) 

	
	
	

	RAN #82, 

Dec '18
	

	RAN4 #90, Feb '19

 


	Finalize performance metrics 
	Finalize performance metrics for static geometry environment

	
	Agree on test environment condition
	

	
	Make progress on channel model (2x2 and 4x4)
	Make progress on channel model (2x2 static geometry)

	
	Make progress on applicability extension of MPAC and RTS
	Make progress on test methodologies (2x2 static geometry)

	
	Discuss initial contributions on channel model validation 
	Discuss initial contributions on channel model validation

	
	
	

	 RAN #83, Mar '19
	

	RAN4 #90bis, Apr '19

 


	Agree on channel model (2x2 and 4x4)
	Agree on channel model

	
	Finalize applicability extension of MPAC and RTS 
	Agree on baseline setup for static geometry testing

	
	Discuss initial contributions on verification procedure for permitted method
	Discuss initial contributions on verification procedure for permitted method 

	
	Make progress on channel model validation
	Make progress on channel model validation 

	
	Discuss initial contributions on preliminary uncertainty assessment
	Discuss initial contributions on preliminary uncertainty assessment

	
	
	Discuss alternate test methodologies (if applicable)

	 
	
	

	RAN4 #91, May '19
	Make progress on verification procedure for permitted method
	Make progress on verification procedure for baseline method

	
	Finalize channel model validation
	Finalize channel model validation

	
	Make progress on preliminary uncertainty assessment 
	Make progress on preliminary uncertainty assessment 

	
	Discuss alternate test methodologies (if applicable)
	Discuss alternate test methodologies (if applicable)

	
	
	Discuss performance metrics for dynamic geometry environment

	
	
	Discuss channel models and RRM aspects for dynamic geometry testing

	
	
	Discuss applicability extension of static baseline setup for dynamic geometry testing

	 RAN #84, Jun '19
	

	RAN4 #92, Aug '19

 


	Finalize verification procedure 
	Finalize verification procedure 

	
	Finalize preliminary uncertainty assessment
	Finalize preliminary uncertainty assessment

	
	Finalize alternate test methodologies (if applicable)
	Close FR2 static geometry testing work

	
	Close FR1 MIMO OTA work
	Make progress on performance metrics for dynamic geometry environment

	
	
	Make progress on channel models and RRM aspects for dynamic geometry testing

	
	
	 Make progress on applicability extension of static baseline setup for dynamic geometry testing

	
	
	Discuss alternate test methodologies (if applicable)

	RAN #85, 
Sep '19
	

	RAN4 #92bis, Oct '19

 
	
	Agree on performance metrics for dynamic geometry environment

	
	
	Agree on channel models and RRM aspects for dynamic geometry testing

	
	
	Agree on baseline setup for dynamic geometry testing

	
	
	Discuss preliminary uncertainty assessment for dynamic geometry testing

	
	
	Discuss channel model validation for dynamic geometry testing

	
	
	Make progress on alternate test methodologies (if applicable)

	 
	
	

	RAN4 #93, Nov '19


	
	Finalize channel model validation procedure 

	
	
	Finalize preliminary uncertainty assessment

	
	
	Finalize outcomes from alternate test methodology activity (if applicable)

	RAN #86, 

Dec '19
	Conclude the study item
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Figure 1: summary of key outcomes in each meeting
Proposal 1: For FR2 testing methodologies, approve the two phases approach to finalize the objectives of FR2 NR MIMO OTA (i.e. finalize the static geometry testing and start dynamic testing discussion).  

Proposal 2: It is proposed to approve the detailed work tasks in Table 1 as the overall work plan for the study on NR MIMO OTA test methods.
3
Conclusion

Based on the background presented for the overall work plan on the development of the NR MIMO OTA testing in 3GPP, the following proposals have been made:
Proposal 1: For FR2 testing methodologies, approve the two phases approach to finalize the objectives of FR2 NR MIMO OTA (i.e. finalize the static geometry testing and start dynamic testing discussion).  

Proposal 2: It is proposed to approve the detailed work tasks in Table 1 as the overall work plan for the study on NR MIMO OTA test methods.
4
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The objective of this Study Item is to define metrics and end-to-end testing methodology for the verification of radiated multi-antenna reception performance of NR UEs in FR1 and FR2 and the associated measurement uncertainty budgets. What kinds of performance metrics are feasible and necessary to better characterize the end-user performance should also be studied. It is anticipated that the multi-antenna UE reception testing methodologies for FR1 and FR2 will be different. The Study Item’s outcome shall be captured in TR38.xyz. The applicability of the study outcome to LTE at FR1 may be considered.


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


For testing methodology in FR2


-	Define the test scenario(s) in terms of the assumptions of the number of emulated gNB sources, BS antenna patterns, channel model, and DUT positions. Ensure the applicability of the testing methodology to NR FR2:


-	Support up to 400 MHz CBW	


-	Support UE operating frequency in the range of 24250 MHz – 52600 MHz


-    MIMO throughput under static geometry environment is the first priority 


- 	MIMO throughput under dynamic geometry environment is the second priority


-	Extension of Rel-15 RRM tests to include dynamic geometry 


-	Test scenario definition is based on key performance metrics identified by operators, network infrastructure vendors, and UE vendors


-	Noise-limited environmental condition is the first priority


During the course of this study item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group (MOSG, 5G mm-wave OTA Sub-Working group and MUSG), COST IRACON and CCSA TC9 WG1 shall be maintained to ensure industry coordination on this topic.
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