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Justification

5G NR radio access technologies are providing a very large increase in data transmission capacity in mobile networks. This will be matched and even exceeded by a corresponding increase in the demand for data from users of the state-of-the-art high data-rate devices and applications. It is therefore essential that data devices achieve high efficiency when using data services and do not unduly load the network regardless of the maximum data rate that they can achieve.

Both 3G and 4G LTE technologies had extensive test scenarios defined in TR 37.901 to measure the application layer date rates. The test procedures covered transport layer protocols such as TCP and UDP and simulated realistic network scheduling and radio conditions in a repeatable lab-based environment (i.e. using lab-based simulators and other necessary equipment). With 5G networks already being deployed and 5G UEs already available in the market, there is a critical need to enable conformance tests that measure throughput close to what would be experienced by a user. Hence, there is an immediate need to define similar application layer throughput scenarios for 5G NR UEs in a new TR. Application Layer Data Throughput Performance is going beyond what RAN5 specifies in normative tests but based on industry interest, esp. from Certification Organizations, RAN5 will define test procedures as guidance within this study item TR.
At RAN#89-e, it was agreed that RAN4 would study the feasibility of defining Variable Reference Channel (VRC)/Link Adaptation scenarios and requirements. The scope of this Study item is therefore updated to align with the agreed way forward for VRC scenarios.
4
Objective

The technical objectives of this study item are:

Fixed reference measurement channels:
i) Use existing fixed reference measurement channels scenarios already defined in core and test specifications to develop test procedures to measure 5G NR UE data throughput performance at the application-layer 

Variable reference measurement channels:

i) Study the feasibility of defining requirements with link adaptation in RAN4 

· Analyze in which scenarios absolute physical layer throughput can be verified 

· Use currently defined RI test setup in 38.101-4 as a starting point 

· Fixing the RI is not precluded if the RI test setup with PMI/CQI/RI adaptation is not feasible

· If found infeasible, another test setup can be investigated

· Parameters suggested by RAN5 in R5-195422 to be used as a starting point

· Other parameters can be considered based on the evaluation in RAN4

· Limit the total number of scenarios studied to the set suggested by RAN5

· Decide the criteria for simulation result alignment during the SI

· Based on the status of the simulation result alignment, discuss the criteria to derive the requirements, if it is concluded as feasible to define the requirements

ii) RAN5 to define application layer throughput procedures based on VRC scenarios defined by RAN4.

Note: There is significant industry interest in performing application layer throughput measurements with variable reference measurement channels (link adaptation) as this represents a scenario closer to real world deployments.

The Rel-11 SI "Study on UE Application Layer Data Throughput" (FS_UE_App_Data_Perf) captured results for UMTS and LTE in a Technical Report TR 37.901. For the SI "Study on 5G NR UE Application Layer Data Throughput Performance" that is proposed here it is intended to create a new Technical Report for which the following structure is proposed:
· Definition of Application Layer Data Throughput Performance

· List of parameters to be measured 

· Application Layer Throughput (Downlink and Uplink)

· Test configuration and upper layer parameters

· Transport Layer protocol used for data transfer 

· Application Layer protocol used for data transfer 

· Test environment (signal levels, fading profiles, fixed and link adaptation-based scheduling, SA/NSA, FR1/FR2 etc):

· Data transfer scenarios (FTP/UDP, DL/UL/Bidirectional)

· Minimum Test Time and Iterations (align with LTE)

· Test Procedures for 5G NR UE Application layer throughput performance 
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TR
	37.901-5
	Study on 5G NR UE Application Layer Data Throughput Performance
	RAN#92 (June-21)
	RAN#93 (Sep-21)
	Rapporteur: mohana@qti.qualcomm.com
ronald.borsato@att.com
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BALASUBRAMANIAN, VIJAY; Qualcomm Inc, vijayb@qti.qualcomm.com 
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7
Work item leadership

RAN5, RAN4 (secondary)
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Aspects that involve other WGs
RAN4: Study the feasibility of defining scenarios and requirements with link adaptation in RAN4 
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