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1. Introduction
RAN#70 discussed NB-IoT UE capabilities and interoperability testing aspects and agreed LS to RAN1 and RAN2 (cc) in [1] with the first agreed working assumptions. In the LS [1] RAN#70 also indicated that it will make the decision on capability/interoperability testing at RAN#71. RAN#70 especially discussed UE capabilities and interoperability aspects for 1) UL single-tone transmission with two different numerologies 15 kHz and 3.75kHz and 2) UL multi- tone transmission. In the document we discuss these UE capabilities and interoperability aspects further and propose a way forward for RAN#71. 
2. Discussion
In RAN#70 the document [2] proposed the following way forward on NB-IoT UE capabilities and interoperability testing aspects:

· Single-tone transmission with 3.75 and 15 kHz is mandatory for UE to support.
· Multi-tone transmission is mandatory for UE and indication on interoperability testing can be decided in the WG.
This proposal was well aligned with earlier RAN1 discussion and working assumptions where all the NB-IoT UEs are expected to support both of the UL numerologies. Additional signaling from the UE to network could be defined for the UE to indicate its the support of Single-tone/Multi-tone transmission due to early NB-IoT deployments and early UE implementations. RAN#70, however, was not able to conclude these UE capabilities and interoperability testing indications but instead would conclude this in RAN#71.
In order to ensure that all companies have the same understanding of the UE capabilities and necessary interoperability testing indication needs and RAN WGs can finalize their NB-IoT specifications during 2Q2016 it is necessary that RAN #71 agrees and communicates the necessary NB-IoT UE capabilities and interoperability testing indications. 
· UL multi-tone and single-tone 
· We see that it would be desirable if both UL single-tone and multi-tone support would be mandatory for all UEs in order to avoid more than one NB-IoT UE category. NB-IoT is already ultra-low cost device category. 
· If, however, there are early devices that may not support UL multi-tone, transmission it is important that the network knows what each UE supports and thus, necessary signaling from the UE to network is needed.
· UL numerology: 
· As 15 kHz UL subcarrier spacing is the only numerology supported for UL multi-tone transmission, we see that it is critical that at least 15kHz subcarrier spacing for UL single-tone transmission is mandatory for all NB-IoT UEs. 
· Earlier RAN1 considered that also 3.75 kHz subcarrier spacing for UL single-tone transmission would be mandatory for NB-IoT UEs in addition to 15 kHz. However, as it is quite likely that at least initially NB-IoT deployments may not support 3.75 kHz subcarrier spacing, it may be necessary to define either UE capability or IoT bit for 3.75 kHz subcarrier spacing support.
3. Proposal
Based on the discussion in this contribution and earlier in RAN1 and RAN plenary we propose that RAN#71 agrees the following and informs RAN WGs on its decisions:
Proposal 1: Both UL multi-tone and single-tone transmissions are mandatory for all NB-IoT UEs.

· If there are early devices that may not support UL multi-tone, transmission it is important that the network knows what each UE supports and thus, necessary signaling from the UE to network is needed.
Proposal 2: At least support of 15 kHz in UL single-tone transmission is mandatory for all NB-IoT UEs. Either interoperability testing indication or UE capability could be defined for supporting 3.75 kHz for single-tone transmission.
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