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1 Introduction
Some new features bring the need of modifications on UE capability reporting and configuration for NB-IOT. Regarding small data transmission in NB-IOT, SA has agreed that among the solutions proposed in TR 23.720 [2], the Solution 2 (i.e. CP solution) is supported as mandatory, while Solution 18 (i.e. UP solution) is optional. Another new feature is that two modes are supported for NB-IOT uplink, as described in the following agreements and working assumptions.
	RAN1 #83 meeting agreements
· Single-tone transmissions are supported
· 2 numerologies should be configurable for Single-tone transmission: 3.75kHz and 15kHz
· Multi-tone transmissions are supported
· Multi-tone transmissions are based on SC-FDMA

· 15 kHz UL subcarrier spacing

· The UE shall indicate the support of Single-tone and/or Multi-tone

· Details to be discussed by WGs
RAN #70 working assumptions

· At least the first UL message after NB-PRACH for initial access to the network can be at least via single-tone UL

· RAN1 to inform RAN2 in January the supportable message size, i.e. same number of bits as LTE Msg3 or another number of bits, while meeting latency and coverage targets for this message

· Both of the following are supported by the specifications:

· 3.75 kHz subcarrier spacing for the first transmission after the first UL random access transmission

· 15 kHz subcarrier spacing for the first transmission after the first UL random access transmission

· Details of network configurability is left to WGs (including the possibility of configuring both in the same cell)


In this contribution, we analyze corresponding UE capability reporting and configuration issues.
2 Discussion
2.1 Signalling Enhancements
2.1.1 UE Capability

Based on SA2 decision, the CP solution is mandatory. Thus, in principle it doesn’t need to be indicated in UE capability information. In contrast, support of UP solution is optional and should be indicated explicitly to the eNB. However considering deployment possibilities it is not yet clear which solution will be used in early deployments.
Proposal 1: 
We treat both CP solution and UP solution as UE capabilities. 
2.1.2 Configuration
As the choice between CP and UP solution impact the very first RRC connection messages it is reasonable that which solution shall be used is determined by the initial RRC messages, i.e. RRC connection setup or connection resume. It is then reasonable that the UE provides these UE capabilities in the initial request message. 
Proposal 2: 
Support for CP and UP solutions should be indicated in the initial RRC request message, implicitly or explicitly. 
2.2 Uplink Transmission
According to RAN1 agreements, different modes (single-tone 3.75 kHz, single-tone 15 kHz, multi-tone) can be configured in NB-IOT uplink. In this section, we discuss the UE capability as well as the configuration for different PUSCH modes.
2.2.1 UE Capability

The second part of NB-IOT UE capability is for the uplink (PUSCH) configuration. RAN working assumptions imply that single-tone UL (3.75 kHz and 15 kHz) is mandatory for NB-IOT, since it is used for first UL transmission after initial access (i.e. message 3). For UE in poor coverage, single-tone is beneficial as it improves UL capacity has a lower PAPR. However, for UE in good coverage, message 3 can be transmitted in shorter interval if multi-tone is supported. Since the eNB knows exactly if UE is in the EC mode, supporting both modes can bring configuration flexibility to networks. Therefore, we propose that both single-tone (3.75 kHz and 15 kHz) and multi-tone UL modes are all mandatory for NB-IOT UEs, and there is no UE capability bit introduced. 
Proposal 3: 
The support of single-tone UL transmission with 2 configurable numerologies (3.75 kHz, 15 kHz) and multi-tone transmission are all mandatory for NB-IOT UEs. No UE capability bit is introduced.
In case that some early-stage NB-IOT UEs do not fully support the two modes, a single interoperability bit can be introduced to indicate the readiness of single-tone/ multi-tone transmission support.

2.2.2 PUSCH Configuration
We need some way to inform the UE of the PUSCH transmission scheme. There are some potential RAN1 solutions, such as assigning different preamble formats for UEs using different subcarrier spacing, or indicating PUSCH schemes for each subframe explicitly using DCI. From RAN2 perspective, the eNB may indicate PUSCH scheme using RAR (for message 3 and 5) or RRCConnectionSetup (for message 5). Since the PUSCH transmission scheme configuration is highly RAN1-related issue, we suggest discussing the details after RAN1 conclusions are made.
Proposal 4: 
RAN2 to discuss the details of PUSCH transmission scheme configurations after RAN1 decisions.
3 Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1: 
We treat both CP solution and UP solution as UE capabilities. 

Proposal 2: 
Support for CP and UP solutions should be indicated in the initial RRC request message, implicitly or explicitly. 
Proposal 3: 
The support of single-tone UL transmission with 2 configurable numerologies (3.75 kHz, 15 kHz) and multi-tone transmission are all mandatory for NB-IOT UEs. No UE capability bit is introduced.
Proposal 4: 
RAN2 to discuss the details of PUSCH transmission scheme configurations after RAN1 decisions.
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