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1 Introduction
In this document, we discuss UE capability transfer mechanism and the need for early indication from the UE to the eNB for NB-IoT.
2 Discussion
2.1 Capability transfer mechanism 
At RAN2#92, it was agreed to take as baseline that LTE UE radio capabilities concept is also applicable for NB-IOT (i.e. UE can share UE radio capabilities upon network request); details FFS e.g. whether UECapabilityInformation is changed or new capability message is defined or when/how the UE capabilities might be shared with the eNB. 

The figure below illustrates the UE capability transfer procedure in E-UTRAN [8]:
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Figure 1: UE capability transfer

The UECapabilityEnquiry message [8] allows the eNB to request the UE: 

· to report the UE capabilities for some specific RATs (IE UE-CapabilityRequest) 

· to report its supported CA band combinations for a limited set of frequency bands (IE requestedFrequencyBands)
The UE reports the capabilities via the UECapabilityInformation message, including individually the capabilities for each requested RAT (IE UE-CapabilityRAT-ContainerList).  

In NB-IoT, there is no support for inter-RAT inter-working and no support for carrier aggregation thus only the NB-IoT capabilities can be transferred and there is no need to indicate a subset of frequency bands.

Also, as discussed in a separate document [7], the UE capabilities in NB-IoT are fundamentally different from the one in LTE.  

Proposal 1: Only the NB-IoT capabilities can be requested / reported in the UE Capability Transfer procedure. There is no need for either a list or a RAT indication. 

Proposal 2: There is no need to provide a subset of frequency bands for which to report the UE CA combination capability

Proposal 3: a new UE-NBIOT-Capability container is defined. 
In E-UTRAN, the eNB receives the UE capability from the MME during the S1 Initial Context Setup procedure that triggers the establishment of the user plane. As this procedure does not take place in the C-plane solution [6], it is not clear how and when the eNB will receive the capability from the MME. Also, considering that, in most cases, the data transfer will be completed during the RRC Connection Establishment procedure, it is not clear whether and when the eNB needs the UE capability.
Proposal 4: RAN2 to discuss whether the eNB needs the UE capability for the C-Plane solution and possibly liase with RAN3 to introduce any necessary mechanism.

2.2 Need for UE early indication to the eNB
The figure below illustrates the messages flow that happens during RRC Connection establishment. 
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 Figure 1: Connection establishment

As can be seen in Figure 1, the data are transferred in step 5 and 6 for the C-Plane solution.
Based on this observation, we think it would be useful for the eNB to obtain some early indication(s) from the UE to help in the configuration for the data transfer over the Uu interface and S1 interface.

The opportunities to provide early information are msg1, msg3 and msg5.

We have identified at least three pieces of information that is useful to know early at the eNB:
· Single tone/ multiple tones indication:
At RAN#70, it was agreed “both single-tone and multi-tone transmissions are supported and the UE shall indicate the support single-tone and/or multi-tone, details to be discussed by RAN WGs.” ([3]). 

It was also agreed: At least the first UL message after NB-PRACH for initial access to the network can be at least via single-tone UL. ([4])
The information about single tone or multiple tones support is useful at the eNB to assign the UL resources to be used for msg3 and for msg5. 
· Alt1: msg1: indication is conveyed via the selected RACH resource

· Drawback: partitioning of the RACH resources

· Alt2: msg3: indication is conveyed in RRC Connection Request  

· Drawback: msg3 always uses the same configuration and msg3 limited size
· Alt3: msg5: indication is conveyed in RRC Connection Setup complete

· Drawback: too late in the C-Plane solution, the data have already been sent
Proposal 5: Single tone/ multiple tones support indication is carried in RRCConnectionRequest message

· Connection Establishment with CP or UP solution

The decision of using the control plane or user plane optimisations is taken by the MME during the attach procedure ([5]). At the time of the RRC connection establishment for MO or MT data, the decision has already been taken and the information can be useful at the eNB in order to setup the RRC connection accordingly (e.g. PDCP PDU formats, L2/L3 configuration …) especially in the C-plane solution where the data will be transmitted in msg5. 

Proposal 6: CP/UP solution indication is carried in RRCConnectionRequest message

Note that when the UE connects for Initial Attach (MO signaling), the UE does not know which CIOT EPS optimizations will be selected by the MME and cannot provide this indication.

· Connection Establishment for CIOT EPS optimisations
When the UE connects for Initial Attach (MO signaling), it wants to be connected to a MME that support CIOT EPS optimization. We think this can be understood implicitly by the eNB for a UE connecting via the NB-IoT air interface and thus there is no need for an additional indication 

Proposal 7: There is no need for an additional indication that the eNB should select a MME supporting the CIOT EPS optimisations. 

· Other information

Observation: Other information may be useful for the eNB to allocate UL resources for msg5 and this should be discussed together with RAN1.

It should be noted that msg3 traditionally has a limited size and that the size should be sufficient to accommodate these additional pieces of information. Note that RAN has tasked RAN1 [4] 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
3 Conclusion

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

Proposal 1: Only the NB-IoT capabilities can be requested / reported in the UE Capability Transfer procedure. There is no need for either a list or a RAT indication. 

Proposal 2: There is no need to provide a subset of frequency bands for which to report the UE CA combination capability

Proposal 3: a new UE-NBIOT-Capability container is defined. 

Proposal 4: RAN2 to discuss whether the eNB needs the UE capability for the C-Plane solution and possibly liase with RAN3 to introduce any necessary mechanism.

In this document, we have discussed the need for early UE indication to the eNB and we have the following proposals:

Proposal 5: Single tone/ multiple tones support indication is carried in RRCConnectionRequest message

Proposal 6: CP/UP solution indication is carried in RRCConnectionRequest message

Proposal 7: There is no need for an additional indication that the eNB should select a MME supporting the CIOT EPS optimisations. 

Observation: Other information may be useful for the eNB to allocate UL resources for msg5 and this should be discussed together with RAN1.
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