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Abstract of the contribution: For dual mode NB-IoT/WB-E-UTRAN UEs, handling the UE WB-E-UTRAN capabilities 
1
Background

Following the SA2 Telco on CIoT on 2016-10-06, it is anticipated that another company will present a contribution on this topic.

This document aims to discuss some additional aspects.

2
Release 13 specifications

2.1
 RRC specification TS 36.331

Section 5.6.3 of TS 36.331 indicates that a UE camped on an NB-IoT cell only sends its NB-IoT related radio capabilities, and section 10.6.2 “UERadioAccessCapabilityInformation-NB” indicates that these do not contain any information on WB-E-UTRAN.
The author assumes that a review of the description of UERadioAccessCapabilityInformation in section 10.2.2 will show that it does not include any information on NB-IoT.
Some extracts from 36.331 are appended at the end of this tdoc.

2.2
Release 13, S1-AP specification TS 36.431

The UERadioCapability is sent by the MME in the InitialContextSetupRequest.

However the ASN 1 defines the UE Radio Capability as

UERadioCapability ::= OCTET STRING

And the earlier tabular description in 9.1.27 describes it as:

“9.2.1.27
UE Radio Capability

This IE contains UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Radio Capability 
	M
	
	OCTET STRING
	Includes either the UERadioAccessCapabilityInformation message as defined in 10.2.2 of TS 36.331 [16], or the UERadioAccessCapabilityInformation-NB message as defined in 10.6.2 of TS 36.331 [16].


“

2.3
Potential Problem for multi-RAT device

From the encoding rules of TS 36.413 and TS 36.331, it does not seem as if the eNB will receive any explicit indication from the MME as to whether or not the S1-AP’s UERadioAccessCapability relates to an NB-IoT mobile or a WB-E-UTRAN UE (e.g. a single frequency band release 8 UE).

Modifying the Rel 14 MME to provide explicit differentiation is possible.

3
Size of WB-E-UTRAN UE Radio Access Capabilities
The specifications for a dual NB-IoT+WB-E-UTRAN device could be written so that the full UE capabilities are sent “only at Attach”. The battery life and radio signalling impact of transmitting a few hundred octets once in the lifetime of the devices seems low.

However, the UE capability size seems nearly unlimited, and while WB-E-UTRAN has a layer 2 data packet limit of around 8 kbytes, NB-IoT has a lower limit of around 1500 bytes.

Hence a solution where the 3GPP system can efficiently handle dual RAT devices that only send the NB-IoT capabilities on the NB-IoT radio interface sees desirable.

4
Suspend/Resume between NB-IoT and WB-E-UTRAN

The RRC behaviour of the device is believed to be independent of the NAS behaviour. Hence the UE’s capabilities for both NB-IoT and WB-E-UTRAN should be supplied, together, to the eNB.

5
Proposal

a) It is proposed that the above aspects are reflected in the P-CRs to TR 23.730 that are drafted on this topic.

b) A solution where the MME stores separate NB-IoT and WB-E-UTRAN radio capabilities and supplies both back to the eNB is suggested to be adopted.
************ extract from 36.331 v13.3.0 ************
5.6.3
UE capability transfer

5.6.3.1
General
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Figure 5.6.3.1-1: UE capability transfer

The purpose of this procedure is to transfer UE radio access capability information from the UE to E-UTRAN.

If the UE has changed its E-UTRAN radio access capabilities, the UE shall request higher layers to initiate the necessary NAS procedures (see TS 23.401 [41]) that would result in the update of UE radio access capabilities using a new RRC connection.

NOTE:
Change of the UE's GERAN UE radio capabilities in RRC_IDLE is supported by use of Tracking Area Update.

5.6.3.2
Initiation

E-UTRAN initiates the procedure to a UE in RRC_CONNECTED when it needs (additional) UE radio access capability information.

5.6.3.3
Reception of the UECapabilityEnquiry by the UE

The UE shall:

1>
for NB-IoT, set the contents of UECapabilityInformation message as follows:

2>
include the UE Radio Access Capability Parameters within the ue-Capability-Container;
2>
include ue-RadioPagingInfo;
2>
submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
1>
else, set the contents of UECapabilityInformation message as follows:

2>
if the ue-CapabilityRequest includes eutra:

3>
include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to eutra;

3>
if the UE supports FDD and TDD:

4>
set all fields of UECapabilityInformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for both FDD and TDD (i.e. functionality supported by both modes);

4>
if (some of) the UE capability fields have a different value for FDD and TDD:

5>
if for FDD, the UE supports additional functionality compared to what is indicated by the previous fields of UECapabilityInformation:

6>
include field fdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the additional functionality applicable for FDD;

5>
if for TDD, the UE supports additional functionality compared to what is indicated by the previous fields of UECapabilityInformation:

6>
include field tdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the additional functionality applicable for TDD;

/…./
10.6
Inter-node NB-IoT messages

10.6.1
General

This section specifies NB-IoT RRC messages that are sent either across the X2- or the S1-interface, either to or from the eNB, i.e. a single 'logical channel' is used for all NB-IoT RRC messages transferred across network nodes. 

–
NB-IoT-InterNodeDefinitions
This ASN.1 segment is the start of the NB-IoT inter-node PDU definitions.

-- ASN1START

NBIOT-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


C-RNTI,

PhysCellId,


SecurityAlgorithmConfig,

ShortMAC-I
FROM EUTRA-RRC-Definitions

AdditionalReestabInfoList

FROM EUTRA-InterNodeDefinitions

CarrierFreq-NB-r13,


RadioResourceConfigDedicated-NB-r13,


UE-Capability-NB-r13,


UE-RadioPagingInfo-NB-r13

FROM NBIOT-RRC-Definitions;

-- ASN1STOP

10.6.2
Message definitions

–
HandoverPreparationInformation-NB
This message is used to transfer the UE context from the eNB where the RRC connection has been suspended and transfer it to the eNB where the RRC Connection has been requested to be resumed.
Direction: source eNB to target eNB
HandoverPreparationInformation-NB message

-- ASN1START

HandoverPreparationInformation-NB ::=
SEQUENCE {


criticalExtensions





CHOICE {



c1









CHOICE{




handoverPreparationInformation-r13

HandoverPreparationInformation-NB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13

UE-Capability-NB-r13,


as-Config-r13






AS-Config-NB,

rrm-Config-r13






RRM-Config-NB




OPTIONAL,


as-Context-r13






AS-Context-NB




OPTIONAL,

nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation-NB field descriptions

	as-Config

The radio resource configuration.

	as-Context

The local E-UTRAN context required by the target eNB.

	rrm-Config

The local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-RadioAccessCapabilityInfo

The NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5].


–
UEPagingCoverageInformation-NB
This message is used to transfer UE paging coverage information for NB-IoT, covering both upload to and download from the EPC.

Direction: eNB to/from EPC

UEPagingCoverageInformation-NB message
-- ASN1START

UEPagingCoverageInformation-NB ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




uePagingCoverageInformation-r13


UEPagingCoverageInformation-NB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEPagingCoverageInformation-NB-IEs ::= SEQUENCE {
--
the possible value(s) can differ from those sent on Uu

npdcch-NumRepetitionPaging-r13


INTEGER (1..2048)
OPTIONAL,


nonCriticalExtension




SEQUENCE {} 

OPTIONAL

}

-- ASN1STOP

	UEPagingCoverageInformation-NB field descriptions

	npdcch-NumRepetitionPaging
Number of repetitions for NPDCCH, see TS 36.211 [21].This value is an estimate of the required number of repetitions for NPDCCH.


–
UERadioAccessCapabilityInformation-NB
This message is used to transfer UE NB-IoT Radio Access capability information, covering both upload to and download from the EPC.

Direction: eNB to/ from EPC

UERadioAccessCapabilityInformation-NB message

-- ASN1START

UERadioAccessCapabilityInformation-NB ::= SEQUENCE {


criticalExtensions





CHOICE {



c1









CHOICE{




ueRadioAccessCapabilityInformation-r13













UERadioAccessCapabilityInformation-NB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

UERadioAccessCapabilityInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13


OCTET STRING (CONTAINING UE-Capability-NB-r13),


nonCriticalExtension





SEQUENCE {}







OPTIONAL

}

-- ASN1STOP

	UERadioAccessCapabilityInformation-NB field descriptions

	ue-RadioAccessCapabilityInfo

The NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5].


***** end ********
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