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1 
Introduction

A number of E-UTRA conformance test cases in TS 36.521-1 [1] resp. TS 36.523-1 [2] will require that actual data is sent on UL and/or DL. This paper proposes different alternatives for a data generation mechanism and discusses their pros and cons.
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Possible sources for data traffic
2.1
General assumptions

It is assumed that the following different types of data traffic are needed:

· Unidirectional downlink traffic from the SS to the UE

· Unidirectional uplink traffic from the UE to the SS

· Bidirectional traffic in uplink and downlink between UE and SS

· Traffic over different DRBs (Multi-DRB testing)

Important criteria that need to be considered when designing such a data source are:
· Usable with every UE (e.g. independent of form factor, high-end/low-end, data card,… )
· Possibility for automation

2.2
Data generation possibilities
The following three sections describe different ways to generate data for testing purposes (e.g. DRB testing).
2.2.1 UE in modem mode

A first approach is to use the UE as a modem. This way special test applications can be run on an extra PC which can be controlled by the TTCN-3 code. The problems with this approach are:
· UEs need be usable as modem which might not be possible with low-end UEs
· To ensure there is no loss of data rate on the link between UE and PC a high-performance connection (e.g. USB 2.0) must be assumed as other wireless links may decrease the bandwidth already (e.g. Bluetooth). This might restrict the UE form factor.
· Different host PCs may behave differently.

· No standardized interface or application to control remote UE
Another disadvantage is that the testing of Multi-DRB is not possible as for a modem connection a UE will only establish one DRB. 

2.2.2 Reference application on UE

Another approach is to mandate a common reference application on every phone which could be re-used for testing. Such reference application could be FTP. This implies that UEs need an internal FTP client or server which can be used to generate data traffic. With this solution there are several drawbacks:

· How can a UE be automated to request files via FTP from a server.
· Multi-DRB testing will not be possible as there will be only one DRB per FTP connection.

· Is it – from a security point of view – acceptable to implement a FTP application on every device ?
Other applications as video streaming, voice calls or similar do not seem reasonable to use as they may generate data in only one direction (uplink /downlink) or generate not enough data  resp. no continuous data rate to fulfil possible test requirements.
2.2.3 Extended test loop definition
As a third possibility we propose a special test mode to be supported in any conformant UE (see proposal [3] for more details). This test mode would have the following capabilities:
· Loopback of data from downlink DRBs to uplink DRBs.
· For uplink tests, it should be possible to send different data rates over different DRBs in uplink. A data expansion mechanism may be specified that enables to send a greater amount of data on uplink than received in downlink (i.e. allowing smaller downlink data rates, see also TS 34.109 [4])
· For downlink tests, a data generator could be implemented in the system simulator and data packets received on DL are simply discarded in the UE or counted for reporting of statistics or CRC checked.

Drawback of the this test method is that the Loop drastically disables normal signalling protocol. It is not the real network behaviours. In order to fulfil the NGMN requirement of data testing, data continuity testing under normal RRC signalling, another method for separate DL and UL data generations without test loop shall be investigated.
2.2.4 Separation of Data pumping in UL and DL

In addition to the test loop in 2.2.3, there shall be a method to test UL and DL independently from each other, e.g. to test UL or DL only without any loopback. That can be achieved by means of a data pump in UL and DL. Two mechanisms are required on the UE side and activated via (NAS) message(s):
· initialise, start and stop data-pump in UL

· initialise, start, stop receiving of data and get result in DL

Both shall be triggered/controlled by signalling (e.g. test control PDUs as used for test loop). RRC signalling shall be enabled.

The data pump itself can be achieved by means of a pseudo-random pattern generator using a well-defined algorithm; by knowing the start value the receiver may check correctness of the data.
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Conclusion

In section 2.2 different approaches for a data generation mechanism are presented. Based on the criteria defined in section 2.1, extended test loop alternative in 2.2.3 and the separate data pumping in UL and DL in 2.2.4 seem to be reasonable.
Therefore it is proposed that the technical specification TS 36.509 [5] is extended by test modes that generate data or loop back data on DRBs that need to be defined for testing.
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