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1 Introduction
In this document, we discuss some considerations related to UE capabilities for NB-IoT.
2 Discussion
2.1 General

The WI description [3] describes NB-IOT as a new radio access based to a great extent on a non-backward-compatible variant of E-UTRA, which addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture.
Only the necessary E-UTRA features are kept and optimisations are introduced in order to fulfil the requirements of the work item. In this context, we expect that most aspects will be supported by all UEs and that there will be very few capabilities defined in Release 13. Still, it is necessary to provide the framework to allow extensions in the future. Note that the NB-IoT capabilities are independent of E-UTRA capabilities.

Proposal1: A new set of UE capabilities is introduced for NB-IoT, independent of the UE capabilities defined in E-UTRA. 

In contrast to what was done in E-UTRAN in Rel-8, we propose not to have Feature Group Indicators (FGI) and instead define capability for IOT purpose. 

Proposal2: Do not define Feature Group Indicators. 

Proposal3: Introduce capability for IOT purpose when early testing opportunity may not be available

Typically, capabilities encompass the following aspects:

· UE category

· Physical layer capabilities

· RF capabilities

· MAC Capabilities

· RLC Capabilities

· PDCP Capabilities 

· RRC capabilities

· Measurement capabilities

UE category and Physical layer capabilities

In E-UTRA, the UE category concept is tightly related to UE hardware complexity e.g. supported bandwidth, supported modulation, maximum throughput, maximum TBS, L2 buffer size.  A UE category is a kind of a general HW profile. We assume a similar concept is supported in NB-IoT. 
Proposal 4: The concept of UE category is supported. Definition is up to RAN1.
The need for additional physical layer capabilities for R13 is also RAN1’s responsibility.

RF capabilities

In RAN#70, it was agreed (see [3]) that whether one or multiple bands are supported in a device is a UE implementation issue. Also, considering that there is no network controlled mobility in NB-IoT, it is not clear whether there is a need to report the UE supported band(s).

Proposal 5: RAN2 to discuss whether there is a need to report the bands that are supported.
L2 capabilities

With the optimisations proposed for NB-IoT, we expect MAC and RLC to be quite simple and generic so they apply to both the C-plane and the U-plane solution. So we propose that a fixed profile for all NB-IoT UEs in R13. This can be revisited, if some specific features, not deemed as essential, are introduced.
Proposal 6: As a baseline, a single profile is defined for MAC and RLC, mandatory for all NB-IoT UEs. There is no MAC/RLC capability reporting in R13.
PDCP is assumed not needed for the C-plane solution. Even if PDCP is kept as a ‘transparent’ layer in NB-IoT to keep the existing protocol structure, the requirement on the UE will be different, (for example no ROHC support, no PDCP user plane re-establishment).  Also, for the U-plane solution, the supported ROHC profiles will need to be reported.

Proposal 7: There is a need for some PDCP capabilities reporting.

RRC capabilities

As a minimum, a release indicator should be reported to indicate which ASN.1 version1 is supported

Proposal 8: There is a release indicator.

According to [4], the UE and the MME negotiate the use of the CIOT EPS optimisations (e.g. Control Plane CIoT EPS optimisation or User Plane CIoT EPS optimisation) during the Attach procedure. Thus support of CIOT EPS optimisation is a NAS capability. 
Proposal 9: There is no RRC capability related to support of CIOT EPS optimisation. 

Measurement capabilities

As there is no network controlled mobility in NB-IOT and no measurement in connected mode, there is no need for measurement capability.
Proposal 10: There is no need for measurement capability. 

3 Conclusion

In this document, we have discussed UE capability definition for NB-IoT and we have the following proposals:

Proposal1: A new set of UE capabilities is introduced for NB-IoT, independent of the UE capabilities defined in E-UTRA. 

Proposal2: Do not define Feature Group Indicators. 

Proposal3: Introduce capability for IOT purpose when early testing opportunity may not be available

Proposal 4: The concept of UE category is supported. Definition is up to RAN1.

Proposal 5: RAN2 to discuss whether there is a need to report the bands that are supported.

Proposal 6: As a baseline, a single profile is defined for MAC and RLC, mandatory for all NB-IoT UEs. There is no MAC/RLC capability reporting in R13.

Proposal 7: There is a need for some PDCP capabilities reporting.

Proposal 8: There is a release indicator.

Proposal 9: There is no RRC capability related to support of CIOT EPS optimisation. 

Proposal 10: There is no need for measurement capability. 
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