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1
Introduction

RAN5#39bis discussed UE test loop requirements for LTE protocol and RF testing with [1] and [2]. One important aspect is how to ensure a good test coverage while avoiding to increase the UE cost for the only purpose of conformance testing.

In this contribution, we discuss the alternatives and propose a way forward.
2
Discussion
2.1
RF Tx/Rx performance
Either test loop mode 1 or a known PRBS generator could be used so as to test UE Tx chain. Rx performance chain could be checked without test loop, i.e. relying on ACK/NACKs from RLC.

Also test loop mode 1 will be requireed for L2 testing and is sufficient for Tx performance testing.

Proposals
a. test loop mode 1 is used for Tx performance testing

b. no PRBS generator is specified (not needed)
2.2
RF PBCH Rx performance

RAN4 agreed that in order to avoid unnecessary complexity in UE (related only to testing), the PBCH requirements will be specified but do not need to be verified e.g. no test cases needs to be developed by RAN5 (R4-081686).

Also, MBMS will be optional.

Proposal
c. no test loop mode 3 is specified in Rel-8
2.3
L2 and Radio Bearers

Test loop mode 1 proposal is very similar like UMTS and is appropriate to generate uplink data.

Proposal

d. use test loop mode 1 as the method for L2 and radio bearer testing

2.4 
Connection re-establishment
It was proposed to buffer donwlink packets received in the UE and submit them for transmission with a delay, so that connection re-establishment can be triggered by uplink data.

The need for this procedure comes from the possibility to generate the following scenarios:

· 9.3.1.1 Service request initiated by UE for user data
· 13.3.1.3 Re-establishment of a new connection when further data is to be transferred
· 13.3.2.1 E-UTRAN FDD to UTRAN connection re-establishment of a new connection when further data is to be transferred
· 13.3.2.2 E-UTRAN TDD to UTRAN connection re-establishment of a new connection when further data is to be transferred
· 13.3.2.3 E-UTRAN FDD to GPRS re-establishment of a new connection when further data is to be transferred
· 13.3.2.4 E-UTRAN TDD to GPRS re-establishment of a new connection when further data is to be transferred
· 13.3.2.5 E-UTRAN FDD to CDMA2000 re-establishment of a new connection when further data is to be transferred
· 13.3.2.6 E-UTRAN TDD to CDMA2000 re-establishment of a new connection when further data is to be transferred
While there is clearly the need to run 9.3.1.1 to cover core specification requirements, all other scenarios are combined procedures which are intended at having "realistic scenarios" and improving test coverage.

Also, for inter-RAT scenarios, keeping the test loop function active during and after inter-RAT change may be complex to specify and could require changes to existing 2.5G/3G functions, which may increase UE cost significantly.

Therefore, it should be carefully considered whether adding significant complexity to UE implementations for these scenarios is the most appropriate way forward.
Alternatively, we could consider runnning the same scenarios by:
· usage of one AT command to trigger data sending for re-establishment

· usage of the UE as a modem by an external application, e.g.
· the external application transmits specified data; or
· the external application receives data from the UE (downlink data from the SS) and sends them back via  the UE as uplink data to the SS
It may be argued that these functions depend on the availability of external interfaces, however, we believe that such interfaces would anyway be present, though they may not be identical for all UE implementations.

Also, an "external test loop" function could be needed, but as this is PC-type software, there is no impact on UE development, so no additional cost.
2.5
UL TFT handling

The UL packet classification is also a new function that was not tested before, so it was proposed to have in addition the possibility to loop back packets above protocol stack level.
Alternatively, we could consider to:

· generate data by an application using the UE as a modem; or
· generate data by an external test loop application using the UE as a modem as indicated in 2.4.
3
Conclusion
We discussed the necessary procedures w.r.t. to uplink data generation, which may require the use of a UE test loop mode function. Especially, it is proposed to achieve coverage as suggested in [1] but limit UE complexity:

· for LTE protocol and RF testing for UE Tx performance and L2 and RB tests, test loop mode 1 similar to UMTS is the reference test method;
· for combined procedures intra-LTE and inter-RAT, and UL TFT handling, "external test loop" with UE used as a modem is the reference test method; detailed properties of "external test loop" application can be specified without impacting UE implementations;
· capture the conclusions above in TS 36.509 and TS 36.523-3.
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