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For NB-IoT, UE UL Tx timing errors is currently defined as Te=[80Ts] in TS 36.133 [1] under all coverage enhancement levels. Very large Tx timing errors may only take place under very low SNR level, such as NRS Ês/Iot = -15 dB. When the requirement was defined, only the worst scenario was considered but no enough consideration was made on the potential impact of the large UL Tx timing errors on NPUSCH performance when the same UE UL Tx timing errors as large as [80Ts] is defined for all coverage enhancement levels. For example, defining UL Tx timing errors with [80Ts] only without considering side condition may mislead UE’s design with target Tx timing errors of [80Ts] even under better side conditions. 

The impact of large UL Tx timing errors exceeding the CP window were investigated in last meetings [2,3,4]. Simulation results show that there might be large impact on NPUSCH performance when the UL Tx timing errors exceeding the CP window, and the following agreements were made in RAN4#80bis [5]:

· Clarify that NB-IoT UE UL Tx timing error requirement of [80]Ts is applicable under side condition NRS Ês/Iot  -15 dB in TS 36.133
· Add additional NB-IoT UE UL Tx timing error requirement of [TBD Ts] applicable under side condition NRS Ês/Iot   -6 dB in TS 36.133
· The [TBD Ts] will be determined in future RAN4 meetings 

In this paper, we discuss the UE transmit timing requirement for normal coverage (NRS Ês/Iot   -6 dB) based on above agreements. 
Discussion
At the RAN4#78AH meeting, RAN4 agreed on the UE behavior with respect to UL uplink transmit timing requirements as follows [80*TS -K*TS] [6], where K is TBD and determines the maximum supported delay spread K*TS of a multi-path channel in order to avoid inter-symbol interference. At that time, although other factors such as TA estimation error was not considered when defining the UL uplink transmit timing requirements, it was clear that inter-symbol interference should be avoided when defining the UL uplink transmit timing requirements.
In addition, it was proposed in [7] that parameter value K=32 shall be used by which a relaxation by a factor 2 compared to the 1.4 MHz legacy case is achieved, and the timing error limit shall hence be Te =±48Ts. The proposal was made based on the consideration that “considerable fraction of cat NB1 UEs is likely to be deployed in urban areas by which multipath propagation will be predominant. Multipath propagation in typical urban scenarios is modelled by the ETUx channel, which is characterized by a delay spread (RMS) of close to 1 µs and extends over 5 µs [6]. Hence with ETUx in mind it would be desirable to have a margin of 1 µs or K=32. This would allow a relaxation compared to the legacy LTE 1.4 MHz bandwidth case from ±24Ts to ±48Ts.”
[bookmark: _GoBack]In another word, we should at least limit the Te to ±48Ts with NRS Ês/Iot   -6 dB based on the consideration of multipath impact, even without considering other impact such as TA errors.
Proposal: Define UE UL Tx Timing Error to [±48Ts] with NRS Ês/Iot   -6 dB.
Summary
In this paper, we discussed the UE transmit timing requirement for normal coverage (NRS Ês/Iot   -6 dB) based on above agreements. Based on the discussion, it is proposed that

Proposal: Define UE UL Tx Timing Error to [±48Ts] with NRS Ês/Iot   -6 dB.
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