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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.
This is an update of R2-161361 submitted at RAN2#93.

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. 

At RAN2 NB-IoT adhoc, January 2016, it has been agreed that a new UE capability container in ASN.1 is defined for NB-IoT UEs.
The UECapabilityEnquiry message 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.

Proposal 1: To confirm that 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: To confirm that there is no need for the eNB to provide a subset of frequency bands for which to report the UE CA combination capability.
Proposal 3: To agree on the contents for the UECapabilityEnquiry message: 

UECapabilityEnquiry-NB-r13-IEs ::=

SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

Proposal 4: To agree on the contents of the UECapabilityInformation message:  

UECapabilityInformation-NB-r13-IEs ::=
SEQUENCE {

ue-Capability-Container-NB-r13


OCTET STRING,

lateNonCriticalExtension




OCTET STRING


,
OPTIONAL,

nonCriticalExtension





SEQUENCE {}



,
OPTIONAL
}


















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 (see [7]), SA2 has agreed in [3] that the MME sends the UE capability to the eNB in either the S1–AP message carrying the first DL NAS PDU or in a new S1-AP UE capability message.
2.2 UE Capability definition

At RAN2 NB-IOT adhoc, some initial discussions on UE capability took place and the following was captured in 36.306 runnning CR [6]:For NB-IoT the following UE radio access capability parameters are applicable:
For NB-IoT the following UE radio access capability parameters are applicable:

-
UE category (FFS pending RAN1 input)

-
PDCP Parameters (FFS)

-
RLC parameters (FFS)

-
MAC parameters (FFS)

Editor's note:
The logicalChannelSR-ProhibitTimer-r12 MAC parameter is mandatory for a UE supporting NB-IoT. 
-
Physical layer parameters (FFS pending RAN1 input)
-
RF parameters (FFS, e.g. supportedBandListEUTRA)
-
General parameters (FSS, e.g. accessStratumRelease)
We assume that PDCP parameters are required to report the ROHC capability when the UE supports the UP solution. PDCP SN extensions to 15 and 18 bits are not applicable to NB-IOT.
Proposal 5: PDCP parameters are included in the UE-NBIOT-Capability container with the structure below:
PDCP-Parameters-NB-r13:=


SEQUENCE {


supportedROHC-Profiles


SEQUENCE {



profile0x0001





BOOLEAN,



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0101





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions

ENUMERATED {












cs2, cs4, cs8, cs12, cs16, cs24, cs32,












cs48, cs64, cs128, cs256, cs512, cs1024,












cs16384, spare2, spare1}



DEFAULT cs16,


supportRohcContextContinue-r11

ENUMERATED {supported}


OPTIONAL


...

}

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 solutions. We propose a fixed (mandatory) profile to be defined for all R13 NB-IoT UEs in 36.306 . No RLC or MAC capability is required in R13.
Proposal 6: No RLC or MAC capability are included in the UE-NBIOT-Capability container. 
Proposal 7: To specify a generic RLC / MAC profile in 36.306, mandatory for all UEs in R13.
At RAN#71, it was agreed to provide an IOT bit to indicate UE supports of 15 kHz multi-tone transmission [7].  It is proposed that the information is included in the physical layer parameters 
Proposal 8: Physical layer parameters are included in the UE-NBIOT-Capability container. They include an indication for multi-tone transmission support. Need for additional parameters depend on RAN1.  
PHYLayerParameters-NB-r13:=


SEQUENCE {



multiToneTransmission



ENUMERATED {supported}




OPTIONAL

}

At RAN2#93 it was agreed that load balancing will be based on redirection. We think that, for this purpose, the knowledge of UE’s supported bands is useful in multiband deployment. 
Proposal 9: RF parameters are included in the UE-NBIOT-Capability container with the structure below:

RF-Parameters-NB-r13 ::=


SEQUENCE {


supportedBandList-NB-r13



SupportedBandList-NB-r13

}

SupportedBandList-NB-r13 ::=

SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicator-NB-r13

Proposal 10: To agree on the general structure of the UE-NBIOT-Capability container.
UE-NBIOT-Capability information element
UE-NBIOT-Capability-NB-r13 ::=

SEQUENCE {


accessStratumRelease-NB-r13


AccessStratumRelease-NB-r13,


ue-Category-NB-r13




INTEGER ( TBD),


pdcp-Parameters-NB-r13



PDCP-Parameters-NB-r13,


phyLayerParameters-NB-r13


PhyLayerParameters-NB-R13,

rf-Parameters-NB-r13




RF-Parameters-NB-r13,

nonCriticalExtension




SEQUENCE {}






OPTIONAL
}

AccessStratumRelease-NB-r13 ::=

ENUMERATED { rel13, spare3, spare2, spare1, ...}

2.3 Need for UE early indication to the eNB
2.3.1 Multi-tone support indication

At RAN#71, it was agreed to provide an IOT bit to indicate UE supports of 15 kHz multi-tone transmission [7].  It is proposed that the information is included in the physical layer parameters. 
The indication is useful for the eNB to schedule MSG 5 and we propose to provide it in RRCConnectionRequest.
Proposal 11: An IOT bit for multi-tone support is provided in RRCConnectionRequest message. 
2.3.2 Connection Establishment for CIOT EPS optimisations
When the UE connects for Initial Attach or TAU (mo-signaling), it wants to be connected to a MME that support CIOT EPS optimisations. SA2 has assumed that an eNB supporting NB-IoT should be connected to at least one MME supporting CIoT EPS Optimisation [2]. 

SA2 has also agreed that, during the attach/TAU procedure, the UE shall provide in the RRC Connection Establishment signalling an indication of which CIoT EPS optimisations are supported to help the eNB to select a MME that does support these features [4], [5]. 

	“In the RRC connection establishment signalling associated with the Attach Request, the UE indicates whether it supports CIoT EPS Optimisations (support for Control Plane and the User plane C-IoT-EPS optimisations is indicated separately).”[4]
“The eNodeB derives the MME address from the RRC parameters carrying the old GUMMEI, the indicated Selected Network and the RAT (NB-IoT or WB-E-UTRAN). In addition, the MME address may be derived based on RRC CIoT EPS Optimisation information.” [5]


We think this “CIoT EPS Optimisation information” indication should be carried in RRC Connection Setup Complete message and is not needed (because implicit) in RRC Connection “Resume” Complete message.

We also think that only support for the User Plane C-IoT EPS optimization needs to be indicated as in [5] support of Control plane CIoT EPS Optimisation is always assumed for NB-IoT.
Proposal 12: An “IE CIoT EPS Optimisation information” is included in RRC Connection Setup Complete message. The IE "CIoT EPS Optimisation information” indicates whether the User plane CIoT EPS Optimisation is supported by the UE.
RRCConnectionSetupComplete-NB-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-NB-r13



INTEGER (1..maxPLMN-r11),


registeredMME-NB-r13





RegisteredMME




OPTIONAL,


dedicatedInfoNAS-NB-r13




DedicatedInfoNAS,

gummei-Type-NB-r13






ENUMERATED {native, mapped}

OPTIONAL,


upCIoTEPSOptimisation-NB-r13



ENUMERATED (supported}


OPTIONAL,

lateNonCriticalExtension




OCTET STRING




OPTIONAL,

NonCriticalExtension





SEQUENCE {}





OPTIONAL

}

3 Conclusion

In this document, we have discussed a number of aspects related to UE capability and early indications to the eNB and we have the following proposals:

Proposal 1: To confirm that 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: To confirm that there is no need for the eNB to provide a subset of frequency bands for which to report the UE CA combination capability.

Proposal 3: To agree on the contents for the UECapabilityEnquiry message.  

Proposal 4: To agree on the contents of the UECapabilityInformation message.  

Proposal 5: PDCP parameters are included in the UE-NBIOT-Capability container with the proposed structure.
Proposal 6: No RLC or MAC capability are included in the UE-NBIOT-Capability container. 
Proposal 7: To specify a generic RLC / MAC profile in 36.306, mandatory for all UEs in R13

Proposal 8: Physical layer parameters are included in the UE-NBIOT-Capability container. They include an indication for multi-tone transmission support. Need for additional parameters depend on RAN1.  
Proposal 9: RF parameters are included in the UE-NBIOT-Capability container with the proposed structure.

Proposal 10: To agree on the general structure of the UE-NBIOT-Capability container.

Proposal 11: An IOT bit for multi-tone support is provided in RRCConnectionRequest message. 

Proposal 12: An “IE CIoT EPS Optimisation information” is included in RRCConnectionSetupComplete message. The IE "CIoT EPS Optimisation information” indicates whether the User plane CIoT EPS Optimisation is supported by the UE.
4
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