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1
Introduction
In RAN4#78 meeting in Malta, a WF on NB-IoT was agreed in [3] on proposals on further studies in RAN4 for NB-IoT RRM requirements work including:

· Random access
· RAN4 is to investigate whether the legacy random access requirements is impacted for NB-IOT, e.g. due to the NB-IOT 3.75 KHz and 15 KHz subcarrier spacing
· UE transmit timing requirements: 
· RAN4 is to study the UE transmit timing for NB-IOT due to 180 KHz bandwidth.
· RAN4 is to investigate if there is any impact on paging interruptions.
· Radio link monitoring:
· RAN4 is to study whether the existing RLM procedure can be reused for NB-IoT
NB-IoT physical layer design is different from LTE and e.g. the maximum bandwidth is 1 PRB compared to minimum bandwidth of 6PRB in LTE. 
In this contribution, we take an initial view at the possible impact on the above topics due to the changes in the NB-IoT design compared to E-UTRAN.
2
Discussion
NB-IoT DL physical design is different compared to E-UTRAN. Additionally the bandwidth is significantly narrower than what is used as baseline for defining the E-UTRAN minimum requirements. Finally, also the UL design in NB-IoT, while there are lot of similarities with E-UTRAN, some parts are changed compared to E-UTRAN.

2.1 Random access
PRACH in NB-IoT is using single tone hopping. How the impacts would be to the current PRACH requirements would possibly depend on the final work in RAN2 [4], which is still under discussion and depends on RAN1 finalization of the details. As NB-IoT also need to work in large cell range extension this might influence the requirements. However, as the E-UTRAN PRACH core requirements are very high level the requirements might be re-usable to a large extend.
Observation 1: Existing PRACH core requirements are high level and they might be re-usable to a large extend.
2.2 UE transmit timing requirements
The current UE transmit timing requirements depends on the bandwidth in the cell:
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


As NB-IoT is working on a much narrower bandwidth than in E-UTRAN this might lead to changes in the timing error limit requirements.   
Observation 2: Because of narrower bandwidth in NB-IoT, the timing error limit requirements might need to be relaxed.
2.3 Paging interruptions
Paging interruption requirements are clearly depending on system timing related to cell change and SIB reception on the target cell. This means that there will be a need to define NB-IoT specific core requirements for paging interruption. For NB-IoT, there would only be a need to cover intra-frequency and inter-frequency requirements. Moreover, while the time necessary for reading NB-SIB likely would be defined in 36.331, the cell switching time would need to be agreed in RAN4.
Observation 3: There will be a need to define NB-IoT specific core requirements for paging interruption although only small changes are foreseen.

2.4 Radio link monitoring
Currently 36.133 has 3 different sections with RLM requirements:
· 7.6 Radio Link Monitoring (Basic E-UTRAN device)

· 7.11 Radio Link Monitoring for UE Category 0
· 7.19 Radio Link Monitoring for UE Category M1
RAN4 would need to discuss if any of the existing requirements in the listed section can be re-used or not. Current requirements are based on E-UTRAN signals and minimum bandwidth. As known, there are changes to both the signals and physical design in NB-IoT compared to E-UTRAN. Additionally the bandwidth in NB-IoT is narrower. The basic concept of counting Qin and Qout can likely be re-used, but the used transmission parameter table needs to be updated according to NB-IoT. 
Observation 4: The basic concept of counting Qin and Qout can likely be re-used with appropriate updates due to design changes.
3
Conclusion
In this contribution, we take an initial at the possible impact on PRACH, UE transmit timing requirements, paging interruptions and radio link monitoring E-UTRAN requirements due to the NB-IoT design changes compared to E-UTRAN. 
We observe:

Observation 1: Existing PRACH core requirements are high level and they might be re-usable to a large extend.

Observation 2: Because of narrower bandwidth in NB-IoT, the timing error limit requirements might need to be relaxed.

Observation 3: There will be a need to define NB-IoT specific core requirements for paging interruption although only small changes are foreseen.

Observation 4: The basic concept of counting Qin and Qout can likely be re-used with appropriate updates due to design changes.
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