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1
Introduction
During the RAN #75 meeting the study item on New Radio access technology [1] was finalized with its outcome captured in TR38.803 [2].  The testability agreements, as well as the identified open issues, motivated the initiation of a new study on test methods for New Radio, which was approved in [3].  Its objectives are listed below:

[image: image1]
The overall guidance to the test methods SI is to prioritize the objectives related to the core part of the NR work item.  The high-level objectives and deliverables for RAN4 in the NR Work Item [4] are as follows:
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Furthermore, the following frequency ranges and LTE bands for NR in the work item were defined in an attachment to [4]:

Table 1: Frequency ranges and LTE bands for NR in the WI

	Frequency range

/LTE band
	REL-indep.

from
	contact

name, company
	contact

email
	other supporting companies

(min. 3)
	status

(new, ongoing, completed, stopped)

	3.3-4.2 GHz
	REL-15
	TBD
	TBD
	NTT DOCOMO, KDDI, SBM, CMCC, China Unicom, China Telecom, KT, SK Telecom, LG Uplus, Etisalat, Orange, Telecom Italia, British Telecom, Deutsche Telekom
	new

	4.4-4.99 GHz
	REL-15
	TBD
	TBD
	NTT DOCOMO, KDDI, SBM, CMCC, China Unicom, China Telecom, 
	new

	24.25-29.5 GHz
	REL-15
	TBD
	TBD
	NTT DOCOMO, KDDI, SBM, CMCC, KT, SK Telecom, LG Uplus, Etisalat, Orange, Verizon, T-mobile, Telecom Italia, British Telecom, Deutsche Telekom
	new

	31.8-33.4GHz
	REL-15
	TBD
	TBD
	Orange, Telecom Italia, British Telecom
	new

	37-40 GHz
	REL-15
	TBD
	TBD
	AT&T, Verizon, T-mobile
	new

	1.427-1.518G
	REL-15
	TBD
	TBD
	Etisalat
	new

	Band 3
	REL-15
	TBD
	TBD
	CMCC, China Telecom
	new

	Band 7
	REL-15
	TBD
	TBD
	CHTTL, British Telecom
	new

	Band 8
	REL-15
	TBD
	TBD
	CMCC
	new

	Band 20
	REL-15
	TBD
	TBD
	Orange
	new

	Band 28
	REL-15
	TBD
	TBD
	Orange, Swisscom, Telecom Italia, Telefonica, Vodafone
	new

	Band 41
	REL-15
	TBD
	TBD
	Sprint, China Telecom, C-Spire, China Unicom
	new

	Band 66
	REL-15
	TBD
	TBD
	T-mobile, DISH
	new

	Band 1
	REL-15
	TBD
	TBD
	China Unicom, China Telecom
	new


The NR work item plan was endorsed in [5]:
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To facilitate the aggressive schedule of the work, the following NR adhoc plan was endorsed in [6]:
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This contribution provides the work plan for the study on test methods for NR.
2
Work Plan
Given the high-level objectives of the NR work item [4], the key deliverables from the study on test methods for NR are listed in Table 1 below:
Table 2: Key deliverables from the study on test methods for NR

	Deliverable to
	Deliverable
	Target

	NR WI Core part 
	Measurement uncertainty and related test tolerances for UE RF requirements in the NR WI
	RAN4 #84
Aug ‘17

	
	Preliminary parameters of propagation models for RRM scenarios
	RAN4 June adhoc
June ‘17

	
	Propagation models for RRM scenarios
	RAN4 #84bis
Oct ‘17

	NR WI Performance part
	Propagation models for RRM demodulation scenarios
	RAN4 #84bis
Oct ‘17

	
	Measurement uncertainty and related test tolerances for UE RRM requirements in the NR WI
	RAN4 #85

Nov ‘17

	
	Measurement uncertainty and related test tolerances for UE demodulation requirements in the NR WI
	RAN4 #86
Feb ‘18


The detailed work tasks are listed in the Table 3 below.

Table 3: Work tasks for the study of test methods for New Radio

	Timeline
	UE RF tasks
	UE RRM tasks
	UE demod tasks

	RAN #75,
Mar '17
	Initiate the study item

	RAN4 #82bis, Apr '17
	Approve the work plan

	 
	Discuss initial contributions on measurement uncertainty (MU) element descriptions
	Make progress on defining the baseline measurement setup
	

	 
	Discuss mapping between MU elements and UE RF requirement definitions in the NR WI
	Discuss initial contributions on propagation modeling for RRM scenarios
	

	 
	Define work plan to study empirical techniques to reduce far-field distance (ETRFFD) for the frequencies and device types in the scope of the SI
	Discuss initial contributions on potential alternate test methodologies (if applicable)
	 

	 
	Define work plan for alternate test methodologies (if applicable)
	 
	 

	 

	RAN4 #83, May '17
	Make progress on MU element descriptions
	Finalize the baseline measurement setup
	

	 
	Make progress on MU budget values
	Make progress on propagation modeling for RRM scenarios
	

	 
	Make progress on mapping between MU elements and UE RF requirement definitions in the NR WI
	Based on preliminary observations from ETRFFD, exchange views on defining the far-field distance criteria for the RRM measurement setup
	 

	 
	Make progress on ETRFFD
	Define work plan for alternate test methodologies (if applicable)
	 

	 
	Make progress on alternate test methodologies (if applicable)
	 
	 

	RAN #76, June '17
	 
	 
	 

	RAN4 NRAH #2, June '17
	Finalize MU element descriptions
	Complete preliminary parameters of the propagation models for RRM scenarios
	Discuss initial contributions on propagation modeling for demodulation scenarios

	 
	Finalize MU budget values
	Discuss initial contributions on MU element descriptions and overall test uncertainty
	 Discuss initial contributions on the definition of the baseline measurement setup

	 
	Finalize mapping between MU elements and UE RF requirement definitions in the NR WI
	Discuss mapping between MU elements and UE RRM requirement definitions in the NR WI
	

	 
	Finalize outcome of ETRFFD
	Make progress on ETRFFD for RRM
	

	 
	Make progress on alternate test methodologies (if applicable)
	Make progress on alternate test methodologies (if applicable)
	 

	 

	RAN4 #84, Aug '17
	Taking as input the parameters for UE RF requirements, finalize the MU and test tolerances
	Make progress on the propagation models for RRM scenarios
	Make progress on the propagation models for demodulation scenarios

	 
	Finalize outcomes from alternate test methodology activity
	Make progress on MU element descriptions
	Make progress on defining the baseline measurement setup

	 
	 
	Make progress on mapping between MU elements and UE RRM requirement definitions in the NR WI
	Based on preliminary observations from ETRFFD, exchange views on defining the far-field distance criteria for the demodulation measurement setup

	 
	 
	Finalize outcomes of ETRFFD for RRM
	Define work plan for alternate test methodologies (if applicable)

	 
	 
	Make progress on alternate test methodologies (if applicable)
	 

	 
	 
	 
	 

	RAN #77, Sept '17
	 
	 
	 

	RAN4 NR AH, Sept '17
	
	Make progress on the propagation models for RRM scenarios
	Make progress on the propagation models for demodulation scenarios

	
	 
	TBC based on progress by RAN4 #84
	Finalize the baseline measurement setup

	
	
	
	Discuss initial contributions on MU element descriptions and overall test uncertainty

	
	
	
	Discuss mapping between MU elements and UE demodulation requirement definitions in the NR WI

	
	
	
	Make progress on ETRFFD for demodulation

	
	
	
	Make progress on alternate test methodologies (if applicable)

	 

	RAN4 #84bis, Oct '17
	 
	Finalize the propagation models for RRM scenarios
	Make progress on the propagation models for demodulation scenarios

	
	
	Finalize MU element descriptions
	Make progress on MU element descriptions

	 
	 
	Finalize MU budget values
	Make progress on mapping between MU elements and UE demodulation requirement definitions in the NR WI

	 
	 
	Make progress on mapping between MU elements and UE RRM requirement definitions in the NR WI
	Make progress on ETRFFD for demodulation

	 
	 
	Make progress on alternate test methodologies (if applicable)
	Make progress on alternate test methodologies (if applicable)

	 

	RAN4 #85, Nov '17
	 
	Taking as input the parameters for UE RRM requirements, finalize the MU and test tolerances
	Finalize outcomes of ETRFFD for demodulation

	 
	 
	Finalize outcomes from alternate test methodology activity
	Make progress on MU element descriptions

	 
	 
	 
	Make progress on mapping between MU elements and UE demodulation requirement definitions in the NR WI

	 
	 
	 
	Make progress on alternate test methodologies (if applicable)

	
	
	
	Finalize the propagation models for demodulation scenarios

	RAN #78,
Dec '17
	Reach sufficient progress to enable NSA deliverable from the NR WI

	RAN4 NRAH #3, Jan '18
	 
	 
	Finalize MU element descriptions

	 
	 
	 
	Finalize MU budget values

	 

	RAN4 #86, Feb '18
	 
	 
	Taking as input the parameters for UE demodulation requirements, finalize the MU and test tolerances

	 
	 
	 
	Finalize outcomes from alternate test methodology activity

	RAN #79, 
Mar '18
	Conclude the study item


Proposal 1: It is proposed to approve the high-level deliverables in Table 2 and the detailed work tasks in Table 3 as the overall work plan for the study on test methods for New Radio.
Depending on the progress of the work, it is possible that only some simplistic testing environments can be delivered by the dates listed in Table 1. In this case it would be desirable that the study would continue to refine the test setups/complexity such that more realistic testing is introduced in the performance part.

Proposal 2: Efforts to develop OTA test methodologies for the applicable frequency ranges in Table 1 shall be prioritized.

Proposal 3: Given the introduction of a September NR adhoc to the RAN4 work plan, it is proposed to confirm an agenda for topics related to test method development based on the progress achieved by RAN4 #84.
3
Conclusion

Based on the background presented for the overall work plan on the development of the New Radio standard in 3GPP, the following proposals have been made:

Proposal 1: It is proposed to approve the high-level deliverables in Table 2 and the detailed work tasks in Table 3 as the overall work plan for the study on test methods for New Radio.

Proposal 2: Efforts to develop OTA test methodologies for the applicable frequency ranges in Table 1 shall be prioritized.
Proposal 3: Given the introduction of a September NR adhoc to the RAN4 work plan, it is proposed to confirm an agenda for topics related to test method development based on the progress achieved by RAN4 #84.
4
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The objective of this Study Item is to define the over the air (OTA) testing methodology for UE RF, UE RRM, and UE demodulation requirements for New Radio, the associated measurement uncertainty budget(s), and the related test tolerances.  The Study Item’s outcome shall be captured in TR 38.xyz.


The testing methodology development proceeds within the following scope:


In general


Targeting frequencies above 6 GHz, work should be prioritized according to the frequency ranges that are included in the NR work item(RP-17xxxx)


For the following device types: 


Smart phone 


Laptop mounted equipment (such as plug-in devices like USB dongles)


Laptop embedded equipment 


Tablet 


Wearable devices  


Vehicular mounted device 


Fixed Wireless Access (FWA) terminal


Fixed mounted devices (e.g. sensors, automation etc.)


Other UE types are not precluded for discussion as a second priority.


The development of test methodology aspects shall initially focus on the FWA, tablet, and smart phone device types


Utilizing the free space (FS) testing configuration


Using the UE measurement coordinate system from TR38.803 as a baseline


Define any Test Interface (TI) aspects that are needed for certain control and measurement functions


RAN4 to verify the alignment of the labs participating in the methodology development work in terms of test reproducibility


For UE RF testing methodology


Using the UE RF testability agreements from TR38.803 as a baseline


For setups intended for measurements of UE RF characteristics in non-standalone (NSA) mode, an LTE link antenna setup is used to configure the NR link used in the NR RF measurements


Depending on the outcome of the in-device-coexistence study, the testability aspects of NSA (LTE+mmWave) may need to be identified


Define the measurement uncertainty budget and related test tolerances for the baseline setup in Clause 10.2.2.1 of TR38.803 and for the centre of beam measurement setup in Clause 10.2.2.2 of TR38.803


For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget


For UE RRM testing methodology


Using the RRM testability agreements from TR38.803 as a baseline


Finalize the baseline measurement setup


Define how to model propagation conditions between the DUT and the emulated gNB sources


Define the measurement uncertainty budget and related test tolerances for the baseline setup


For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget


For UE demodulation testing methodology


Define the baseline measurement setup


Define how to model propagation conditions between the DUT and the emulated gNB sources


Define the measurement uncertainty budget and related test tolerances for the baseline setup


For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget


With the understanding that some aspects of testing methodology may impact the definition of the associated core or performance requirement (e.g. practical considerations in the selection of a channel model for the demodulation testing methodology may impact the simulation assumptions for the related performance requirement), a degree of coordination with the NR Work Item may be needed. The objectives of the SI that are related to the core part of the WI should be prioritized.





The following specifications including frequency bands/their DC(Dual Connectivity between E-UTRA and NR)/CA(Carrier Aggregation within NR) combinations and Layer 1/2 specifications [RAN4].


-	Targeted frequency bands and their DC/CA combinations and associated requirements. Note that they are summarized in the enclosed document.


   Base station radio transmission and reception


Conducted and/or OTA RF requirements for below 6GHz


Note: Conducted and/or OTA RF requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID


OTA RF requirements for above 24GHz.


EMC requirements


   UE radio transmission and reception


Both Non-stand alone and Stand-alone operation are included


Conducted RF requirements for below 6GHz


Note: Conducted and/or OTA RF requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID


OTA RF requirements for above 24GHz


EMC requirements


   Radio Resource Management


Conducted RRM requirements for below 6GHz 


Note: Conducted and/or OTA RRM requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID


OTA RRM requirements for above 24GHz


Requirements for Non-Stand-alone operation


Requirements related to following procedures are not included.


Idle mode mobility 


Requirements for Stand-alone operation


OTA test aspect affecting UE RF, BS RF and RRM core requirements


…


In accordance with the work plan approved by TSG-RAN, the above objectives are conducted as follows:


1.	Complete Stage-3 Layer 1 and Layer 2 user plane specifications common to all supported architecture options (see the above bullet (*)) until December 2017.


-	For some aspects, Layer 1 and Layer 2 user plane specifications are different between single connectivity and Dual Connectivity options.


2.	Complete Stage-3 specifications on eMBB including support of low latency for E-UTRA-NR DC via EPC where the E-UTRA is the master until December 2017.


3.	Complete all the core specifications for the other supported architecture options until June 2018.





�





The following RAN4 NR AH meeting in addition to Jan and June will be held in 2017


Sept: 18(Mon) – [20(Wed) or 21(Thu)] in Nagoya, Japan


Aim at four days meeting with two meeting rooms


In case it is identified that four days meeting is not possible due to the venue issue, three days meeting will be held in Nagoya.


Necessity of Nov RAN4 NR AH will be further discussed in June 2017 Plenary.
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Proposal (cont.)

NSA = Non StandAlone= EPC core (“Option 3”) & LTE anchor

SA = StandAlone

5G study

5G NR Work Item

5G NR NSA 

Completion

Stage 3 completion 

for Non-Standalone 5G-NR 

RAN 

#74

RAN 

#75

RAN 

#78

RAN #80

(Rel-15 completion)

Further evolution 

5G NR SA 

Completion

Stage 3 completion 

for Standalone 5G-NR 

NSA Option 3  family ASN.1 Rel-15 ASN.1 for SA & NSA

