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1 Introduction
At RAN4#80 meeting the UE transmit timing requirements for CEModeB was discussed. Currently, it is not clear from the specification what timing requirements that applies for CEModeB. Ericsson had a CR to resolve this issue in [1]. After a discussion, a way forward was agreed in [2] with the aim to investigate this issue. In this contribution, we provide our view on this topic with the aim to resolve the TBD. 
2 Discussions
The current requirements on timing error is specified as follows: 

	Table 7.1.2-1: Te Timing Error Limit
Downlink Bandwidth (MHz)

Te_
1.4
24*TS
≥3
12*TS
Note:
TS is the basic timing unit defined in TS 36.211

Cat-M1 UEs configured with CEModeA shall follow the requirement Te defined for 1.4MHz in Table 7.1.2-1 regardless the downlink carrier bandwidth (Editor’s note: It is FFS for the Cat-M1 UEs configured with CEModeB).



In [1], we proposed that the timing error limit for CEModeB is defined as24*TS, i.e. the same as for CEModeA. However, some companies proposed to relax this requirement to be in line with NB-IOT requirement. We disagree with this proposal since there are significant technical differences between these two technologies that make it unreasonable to specify the same requirement.  Firstly, it shall be noted that the downlink bandwidth of eMTC is 1.4 MHz (6 PRBs) while the bandwidth of NB-IOT is 1 PRB. The NB-IOT UE timing error limit was relaxed because of this reason, but this is not the case for eMTC. In eMTC wider bandwidth is available, meaning that the UE can measure on more number of CRS resource elements that can be used for timing tracking. Moreover, both CEModeA and CEModeB UEs have the same downlink bandwidth. Based on this discussion, we do not see any reason to relax the current timing error limit of 24Ts for CEModeB from a bandwidth perspective.

However, there is a difference of 9 dB in the minimum SNR levels that the UE has to support between CEModeA and CEModeB. This minimum SNR level will have some impact on the number of REs that can be used for estimating the channel. This effect has been observed earlier in RRM measurement simulations and was reflected on the accuracy requirements. Therefore, we propose to have a tighter timing error limit requirement for CEModeA compared to CEModeB.
We propose CEModeB UE transmit timing error is limited to 32Ts which corresponds to ~1us. The total error including channel propagation error can be estimated to 3 us (1 us for UE and 2 us for channel) which is less than 1/3 of CP. It is important to avoid a timing error which is larger than this level as it can cause problems in the reception. 
Based on the discussions we make the following proposal:

· Proposal: CEModeB UE transmit timing error limit is specified as 32Ts.
3 Conclusion

In this contribution, we have discussed CEModeB UE transmit timing requirements and provided our view. Based on the discussions, we have proposed that: 
· Proposal: CEModeB UE transmit timing error limit is specified as 32Ts.
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