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<< Unchanged content omitted >>

5.1.1
Definition of End Points

For tethered connections, the UE is tethered to a laptop using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers as recommended by the UE manufacturer for the intended use by the customer/user. In most cases, a laptop with an embedded modem is considered to be a tethered data configuration as opposed to an embedded data configuration due to the UE to PC interface. It is noted that the physical layer capabilities of the UE to PC Interface Connection can limit the UE Application Layer Data Throughput performance. Care should be taken to ensure that the physical layer capabilities of the UE to PC Interface Connection do not affect the performance results.
For tethered connections, the end points are the application running on the PC connected to the UE and a corresponding Data Server that is adjacent to the simulated lab-based Core Network. In this case, the PC drivers (typically USB) will also play a role in the UE Application Layer Data Throughput performance. 

For non-tethered connections as in the case of embedded applications or applications running on the UE itself, the end points are the application running on the UE and a corresponding Data Server that is adjacent to the simulated lab-based Core Network.

<< Unchanged content omitted >>

5.5
Test Environment


<< Unchanged content omitted >>

5.5.4.1
General

The objective of the study item is to define testing procedures to measure the UE data throughput at the application layer and give an assessment on the data-rate variation with various levels of fading and speed profiles. The throughput at a UE application level includes the combined performance of the

1.
Radio link RF performance

2.
Radio link protocol data processing performance (MAC, RLC, PDCP)

3.
TCP/IP processing performance

4.
Internet Application and driver process performance

The radio link performance is thoroughly tested in TS 34.121-1 [3] /TS 34.122[4]/ TS 36.521-1 [2] under various propagation conditions, but the higher layer performance is not. The selection of test points should thus be taken from the upper-layer perspective, while keeping the assessment of the actual data-rate variations of different implementations in mind. This is consistent with the justification of the study item

“The proposed Work Item will define test procedures to measure the data throughput under various network conditions that will provide absolute measured results as evidence that, even with an excellent radio connection or optimised equaliser, the net data rate is not reduced due to, for example, a non-optimised software architecture or sup-optimal components in the device. Furthermore unsuitable drivers connecting the Data device with a PC could have also a negative impact on the measured data throughput rate.”

that address finding evidence of bottlenecks in the protocol stack limiting the application layer throughput. This requires that the physical-layer test conditions are chosen so that relevant mechanisms of the higher-layers are triggered.
In TS 36.521-1 [2], similar 3GPP signal levels, fading profiles, and noise and interference levels are utilized for the radio link performance for 2DL CA for LTE and for LAA as utilized for the single carrier radio link performance. Therefore, it is proposed to align the 3GPP signal levels, fading profiles, and noise and interference levels for any corresponding recommended test procedures in Annex A. 
<< Unchanged content omitted >>

5.5.4.5
Selection of test points

Based on the discussion in clauses 5.5.4.1 to 5.5.4.4 the channel profiles as listed in Table 5.5.4.5-1 for HSPA, Table 5.5.4.5-2 for LTE, Table 5.5.4.5-3 for LTE CA, and Table 5.5.4.5-4 for LAA testing have been selected to challenge the higher layers, but also cover the vast majority of propagation scenarios experienced in field tests. The simulations and measurements as discussed in clause 5.5.4.4 indicate that the VA channel would cover most scenarios experienced in drive tests. The number of test cases should be reasonable as there is no need to repeat all the radio-link tests in TS 34.121-1 [3], TS 34.122[4] or TS 36.521-1 [2]. It is more important to cover the missing aspects. The aim has been to find a limited number of relevant propagation conditions (4-6) to achieve a reasonable test count, including the static condition. 

Table 5.5.4.5-1: Test Points for HSPA

	Propagation Condition
	Geometry
	Justification

	Static
	No interference

Note 1
	To check that upper-layers do not constrain data throughput

	PA3
	20dB
	To exhibits large TBS variations (see clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	VA30
	10dB
	Fast variations and VA occurs frequently in deployments

	VA120
	0dB
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high-speed scenario in the work item objective

	PB3
	0dB
	Most common high-dispersion case

	Note 1:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


Table 5.5.4.5-2: Test Points for LTE

	Propagation Condition
	SNR
	Justification

	Static 
	No interference

Note 1
	To check that upper-layers do not constrain data throughput

	EPA5
	20dB
	To exhibits large TBS variations (see clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	EVA5
	10dB
	EVA occurs frequently in deployments

	EVA70
	20 dB
	Adds EVA70, high SNR coverage which is common in low frequency(<1GHz) band networks

	EVA200
	20 dB
	Covers high Doppler, high SNR scenario which is common in high frequency (≥1GHz) band networks

	ETU70
	0dB
	Fast variations and most common high-dispersion case

	ETU300
	0dB
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high-speed scenario in the work item objective

	Note 1:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


Table 5.5.4.5-3: Test Points for LTE CA
	Propagation Condition
	SNR
	Justification

	Static 
	No interference

Note 1
	To check that upper-layers do not constrain data throughput

	EPA5
	20dB
	To exhibits large TBS variations (see clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	EVA5
	10dB
	EVA occurs frequently in deployments

	EVA70
	20 dB
	Adds EVA70, high SNR coverage which is common in low frequency(<1GHz) band networks

	EVA200
	20 dB
	Covers high Doppler, high SNR scenario which is common in high frequency (≥1GHz) band networks

	ETU70
	0dB
	Fast variations and most common high-dispersion case

	ETU300
	0dB
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high-speed scenario in the work item objective

	Note 1:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


Table 5.5.4.5-4: Test Points for LAA
	Propagation Condition
	SNR
	Justification

	Static 
	No interference

Note 1
	To check that upper-layers do not constrain data throughput

	EPA5
	20dB
	To exhibits large TBS variations (see clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	EVA5
	10dB
	EVA occurs frequently in deployments

	EVA70
	20 dB
	Adds EVA70, high SNR coverage which is common in low frequency(<1GHz) band networks

	EVA200
	20 dB
	Covers high Doppler, high SNR scenario which is common in high frequency (≥1GHz) band networks

	ETU70
	0dB
	Fast variations and most common high-dispersion case

	ETU300
	0dB
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high-speed scenario in the work item objective

	Note 1:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


<< Unchanged content omitted >>

5.9.1
Recommended Uncertainty of Test System

The test system should fulfil the 3GPP test system uncertainty values for HSDPA specified in Annex F of TS 34.121-1 [3] and TS 34.122 [4] and the LTE, LTE 2DL CA, and LAA throughput tests specified in Annex F of TS 36.521-1 [2]. If a test system cannot fulfil the 3GPP test system uncertainty requirements, then the test system vendor shall declare its test system uncertainty values. 

<< End of changes >>
