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Background

A draft CR to TS 26.132 on LTE UE delay measurements (S4-140228) was agreed on SQ SWG level during SA4#77. It contains a redefinition of the system simulator delay. 

System simulator delay definition according to UE sending delay measurement

TTES: The delay between the last bit of a speech frame at the system simulator antenna and the first electrical event at the electrical access point of the test equipment.
System simulator delay definition according to UE receiving delay measurement

TTER: The delay between the first electrical event at the electrical access point of the test equipment and the first bit of the corresponding speech frame at the system simulator antenna.
System simulator delay definition according to UE sending and receiving delay measurement with “echo” method

TSS: The delay between the last bit of a speech frame at the system simulator antenna and the first bit of the looped back speech frame at the system simulator antenna.
This definition is sufficient for a circuit switched connection, where the relation between the air interface and the underlying stack is deterministic. However, this is no longer the case for VoLTE or VoIP connections in general. This contribution presents the perception of the source and should indicate the need for a refinement of the current delay definition, and additionally, the need for a more precise definition of the JBM inside the system simulator.
System simulator delay
For the UE sending delay case figure 1 illustrates the arrival of speech frames at the RF antenna of the system simulator and the occurrence of the respective speech frames at the electrical output of the system simulator. Even assuming error free conditions the full exclusion of jitter is not possible. Due to processing load (e.g. with parallel data transfer) or depending on the channel configuration a UE might miss or cannot use send opportunities and has to delay a speech frame to the next appropriate send opportunity. Additional optimization strategies or channel configurations might force the UE to combine two or more speech frames into one radio block. All these events are moving the reference point over time.
Especially when the UE packs several speech frames into one radio block, a frame-by-frame constant system simulator delay cannot be given.
Probably, the current definition of the system simulator delay, which was derived from CS radio access technology, needs to be further adapted to packet switched connections.
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Figure 1: Relative timing of speech frames from arrival at system simulator antenna to the corresponding electrical event
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