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1. Introduction

A RAN5 Study Item concerning UE Application Layer Data Throughput Performance was approved at the RAN#84 meeting in June 2019[1]. The objective of this Study Item is to define test procedures to measure UE data throughput performance at the application-layer for 5G.
2. Text Proposal
A text proposal for the section on choosing upper layer parameters for analysing upper layer overhead is proposed in the document. For TCP/UDP Layer Data throughput testing, headers added at each layer above MAC are considered. This includes RLC, PDCP, IP and TCP/UDP headers.
3. Proposal
It is proposed to consider the following text proposal as an overview of upper layer overhead for determination of throughput measurements in the Application Layer as measured by the test procedures being defined in TR 37.901-5 [1].
4. References

[1] RP-191590 - New SID: Study on 5G NR Application Layer Data Throughput Performance
[2] R5-194763 - New Study Item on 5G NR Application Layer Throughput Performance Testing
[3] R5-195421 - Study on 5G NR Application Layer Data Throughput Performance; ATT, China Telecom, CMCC, Keysight, Orange, PCTest Engineering Lab, Qualcomm, Rohde & Schwarz, Telecom Italia, Verizon, Vodafone, ZTE

[4] R5-195422 - LS to RAN4 to update 38.101-4 with Link Adaptation requirements, Qualcomm Inc.
[5] R5-196898 – Skeleton and initial baseline text for TR 37.901-5, Qualcomm Inc.
[6] R5-198812 – Discussion on Upper Layer Parameters and Application Throughput Details, Qualcomm Inc.
5.4
Transport and Application Layer Protocols
<Unchanged portion skipped>
5.4.4
Summary of Upper Layer Parameters and Overhead from MAC to Transport Layer
For a typical use case of 1500 octet Maximum Transmission Unit at IP layer, the header sizes for Protocol layers above MAC layer is shown in Table 5.9.4-1

Table 5.4.4‑1 Upper Layer Header Sizes

	Protocol Layer
	Header Size (Octet)

	TCP
	24

	UDP
	8

	IP
	40 for IPv6

24 for IPv4

	SDAP
	1 for SA

	PDCP
	7

	RLC
	5

	MAC
	3


Based on Table 5.4.4-1, we derive overhead between MAC and TCP/UDP layer as shown in Table 5.4.4-2 and Table 5.4.4-3, for IPv6 and IPv4 respectively.

Table 5.4.4‑2 Overhead between TCP/UDP layer and MAC layer for IPv6

	Protocol Layer
	MAC PDU Size (Octet)
	Upper Layer PDU size [TCP/UDP] (Octet)
	%Overhead = [1-(MAC PDU Size/Upper Layer PDU size)]x100%

	TCP
	1516
	1436
	5.5

	UDP
	1516
	1452
	4.1


Table 5.4.4‑3 Overhead between TCP/UDP layer and MAC layer for IPv4

	Protocol Layer
	MAC PDU Size (Octet)
	Upper Layer PDU size [TCP/UDP] (Octet)
	%Overhead = [1-(MAC PDU Size/Upper Layer PDU size)]x100%

	TCP
	1516
	1452
	4.4

	UDP
	1516
	1468
	3.1


In summary 

· For IPv4 TCP Application Layer Throughput tests, the measured throughput at upper layer is around 5% reduced from physical layer throughput.

· For IPv4 UDP Application Layer Throughput tests, the measured throughput at upper layer is around 3% reduced from physical layer throughput.

· For IPv6 TCP Application Layer Throughput tests, the measured throughput at upper layer is around 6% reduced from physical layer throughput.

· For IPv6 UDP Application Layer Throughput tests, the measured throughput at upper layer is around 4% reduced from physical layer throughput.

