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1 Introduction
The new work item Further NB-IoT enhancements was approved at RAN#75 [1]. 

This contribution discusses further the answer to be sent back to RAN1 in response to the LS RAN1 sent to RAN4 [2].
2 Discussion 
RAN1 sent LS to RAN4 to know  the UE minimum switching DL-to-UL and UL-to-DL on one NB-IoT carrier for TDD NB-IoT UEs, this to facilitate the physical layer design of NB-IoT TDD system.
Overall Description:

In RAN1#90, the design of NB-IoT TDD begins. To facilitate the physical layer design of NB-IoT TDD system, RAN1 needs to know what is the minimum time for DL-to-UL and UL-to-DL switching on one NB-IoT carrier for TDD NB-IoT UEs.

Actions:

ACTION: 
RAN1 respectfully asks RAN4 to provide feedback on what is the minimum time for DL-to-UL and UL-to-DL switching on one NB-IoT carrier for TDD NB-IoT UEs. 
2.1 TDD frames structure

Looking at E-UTRA TDD frame structure for all defined configurations, a special subframe has been added in between DL and UL. Depending on the considered configuration, this special sub-frame could have a guard period from 1 symbol and up to 10 symbols (with normal CP). This guard period was inserted to compensate for the maximum delay of interfering components (which would depend on cell size) and prevent any overlap of UE transmission with preceeding DL. This is considering the greatest timing advance and any UE DL-UL switching delay like PA ramp-up. 
As the minimum GP in the special SF is 1 symbol, this means the UE swtching delay DL-to-UL should be much less than 1 symbol. Moreover, there is no special SF in between UL to DL, and so no guard period, this means the UE switching delay UL-to-DL shall also be relatively small.
2.2 E-UTRA and NB-IoT TDD considerations
When E-UTRA TDD was specified, UE switching time typical values were evaluated and the 10 to 20 s range was given as input for both direction. 
With the technology evolution, we might consider this time has decreased considerably and it would be realistic to consider a maximum UE switching time would be around 10s today.

Nevertheless, as NB-IoT is supposed to be a low cost technology, enabling cheap devices to come on the market, we would take a conservative approach and consider the DL-to-UL and UL-to-DL switching times for NB-IoT UE should be ~20s (see [3]).
3 Conclusion
In this contribution, we further discussed the proposed UE switching time values and propose to answer to RAN1 LS with 20s as value to both direction.
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