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1 Introduction
The traffic generation was proposed in RAN2#66 as below [1]. During discussion, it was thought this is an advanced feature and can be further studied about benefit and complexity. In this document, we would like to provide our views on benefit and complexity regarding traffic generation.
5) Traffic generation. It shall be possible to set the UE in a mode where it generates traffic in a defined geographical area, a group of cells, a single cell or area of a cell for the purpose of measurement collection and reporting.
2 Discussion
For the purpose of measurement collection and reporting, the UE has to be in RRC connected mode. As a consequence, the testing engineer has to manually operate the UE, e.g. make a data call. It will not be very convenient in a drive test if many UEs are tested simultaneously. Therefore automtic traffic generation would be very helpful in drive tests. The drive test can be done automatically without any user operation.
One method of traffic generation has been provided for UE conformance test [2][3] for a long time. This method was developed to support conformance test cases (e.g. RLC or PDCP test cases) requiring UE to perform uplink data transmission. The UE uplink data transmission is fully controlled by a test equipment (i.e. system simulator in [2][3]). The UE does not generate data for uplink transmission by itself but performs loopback of received downlink data as shown in Figure 1.
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Figure 1
The test equipment performs activation and deactivation of the conformance test functions (including test loop function) in the UE by sending test control messages (i.e. NAS Layer 3 message format). The details of the test loop function can be referred in Annex. 
All UEs have to implement the conformance test functions for conformance test. There are no extra effort and complexity to use the conformance test functions for traffic generation in drive tests. The network can fully control UE traffic generation by sending test control messages. The conformance test functions may be enhanced to better support drive tests if the enhancement is needed. Therefore we propose:
Proposal 1: Include traffic generation in the requirements in TR 36.805.
Proposal 2: It is possible to use the conformance test functions for traffic generation in drive tests.
Proposal 3: Enhance the conformance test functions to better support drive tests can be considered.
3 Conclusions
We provide three proposals and kindly ask RAN2 to consider adopting them.
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5
Test Control (TC) protocol procedures and test loop operation
5.1
General description

The UE test loop function provides access to isolated functions of the UE via the radio interface without introducing new physical interfaces just for the reason of conformance testing.

NOTE:
It should be emphasised that the UE test loop function only describes the functional behaviour of the UE with respect to its external interfaces; physical implementation of the UE test loop function is completely left open to the manufacturer.

The UE test loop function is activated by transmitting the appropriate Test Control (TC) message to the UE, see clause 6. 

The UE test loop function can be operated in two different loopback modes:

-
UE test loop mode A; and

-
UE test loop mode B.

UE test loop mode A provides loopback of PDCP SDUs for bi-directional data radio bearers while UE is operating in E-UTRA mode. The downlink PDCP SDUs received by the UE on each bi-directional data radio bearer are returned on the same radio bearer regardless of the PDCP SDU contents and of the TFT of the associated EPS bearer context.
UE test loop mode B provides loopback of PDCP SDUs (E-UTRA and UTRA), SNDCP PDUs (GSM/GPRS) and RLP PDUs (CDMA2000) for bi-directional EPS bearers while UE is operated in E-UTRA, UTRA, GSM/GPRS and CDMA2000 modes. UE test loop mode B can not be used when more than one PDN connection is established or more than one primary PDP context is active. When operating in E-UTRA,  the downlink PDCP SDUs received by the UE on all bi-directional data radio bearers are returned by the UE on the data radio bearer associated with an EPS bearer context with a TFT matching the TCP/UDP/IP protocol information within the PDCP SDU. When operating in UTRA, GSM/GPRS and CDMA2000 modes, the downlink PDCP SDUs received by the UE on all bi-directional data radio bearers are returned by the UE on the data radio bearer with the smallest identity, regardless of the PDCP SDU contents and of the TFT of the associated EPS bearer context. 
UE test loop mode A is mandatory to all E-UTRA UEs.
UE test loop mode B for operation in E-UTRA mode is mandatory to all E-UTRA UEs.

UE test loop mode B for operation in UTRA mode is mandatory to all E-UTRA UEs supporting UTRA radio access.

UE test loop mode B for operation in GSM/GPRS mode is mandatory to all E-UTRA UEs supporting GSM/GPRS radio access.

UE test loop mode B for operation in CDMA2000 mode is mandatory to all E-UTRA UEs supporting CDMA2000 radio access.

For E-UTRA UE supporting multiple radio access technologies then UE reception of Test Control messages is limited to UE operating in E-UTRA mode, while continuation of loopback of user data is provided over the change to other UE supported radio access technologies. 

UE test loop mode B for operation in UTRA, GSM/GPRS and CDMA2000 mode is only applicable for loopback of user data in PS domain.
The Test Control (TC) entity may be seen as a L3 or a NAS entity.
Figure 5.1-1 shows a functional block diagram of UE test loop function for Test Control (TC) entity and UE test loop mode A. The loopback of PDCP SDUs for UE test loop mode A is specified in sub clause 5.3.3. 

Figure 5.1-2 shows a functional block diagram of UE test loop function for Test Control (TC) entity and UE test loop mode B. The loopback of IP PDUs/PDCP SDUs for UE test loop mode B and UE in E-UTRA mode is specified in subclauses 5.3.4.2 and 5.3.4.3.  

Figure 5.1-3 shows a functional block diagram of UE test loop function for UE test loop mode B and UE operating in UTRA mode. The loopback of IP PDUs/PDCP SDUs for UE test loop mode B and UE in UTRA mode is specified in subclauses 5.3.4.4 and 5.3.4.5.
Figure 5.1-4 shows a functional block diagram of UE test loop function for UE test loop mode B for UE operating in GSM/GPRS mode. The loopback of IP PDUs/SNDCP SDUs for UE test loop mode B and UE in GSM/GPRS mode is specified in subclauses 5.3.4.6 and 5.3.4.7.
Figure 5.1-5 shows a functional block diagram of UE test loop function for UE test loop mode B for UE operating in CDMA2000 mode. The loopback of IP PDUs/RLP SDUs for UE test loop mode B and UE in CDMA2000 mode is specified in subclauses 5.3.4.8 and 5.3.4.9.
NOTE:
ROHC functionality in PDCP Layer 2 is optional for UE implementations.
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Figure 5.1-1: Model for Test Control and UE Test Loop Mode A on UE side for E-UTRA
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Figure 5.1-2: Model for Test Control and UE Test Loop Mode B on UE side for E-UTRA
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Figure 5.1-3: Model for UE Test Loop Mode B on UE side for UTRA

Editor’s note:
It is FFS if the entity handling mapping of SDF to PS bearer in uplink (UL TFT handling) for the UTRA case needs to be included in figure 5.1-3. Currently UE test loop mode B is limited to loopback of a single PS radio bearer in UTRA mode.
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Figure 5.1-4: Model for UE Test Loop Mode B on UE side for GSM/GPRS

Editor’s note:
It is FFS if the entity handling mapping of SDF to NSAPI in uplink (UL TFT handling) for the GSM/GPRS case needs to be included in figure 5.1-4. Currently UE test loop mode B is limited to a single PS radio bearer in GSM/GPRS mode.

[image: image6.emf] 

PHY  

MAC  

  Test System  

Tx  

Rx  

  UE T est Loop   Function   UE Test Loop  Mode B   In CDMA200 mode  

I P PDUs   = RLP  SDUs  

RL P  

LB   Entity  


Figure 5.1-5: Model for UE Test Loop Mode B on UE side for CDMA2000
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