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-----------------Start of the First Change-----------------
18
UE capabilities

RRC signalling carries AS capabilities and NAS signalling carries NAS capabilities. The UE capability information is stored in the MME. In the uplink, except of NB-IoT no capability information is sent early in e.g. RRCConnectionRequest message. For NB-IoT, early indications for multi-tone support (IOT bit) and multi-carrier support (IOT bit) are sent in RRCConnectionRequest-NB message. In the downlink, enquiry procedure of the UE capability is supported.
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Figure 18-1: Initial UE Capability Handling

The MME stores the UE Radio Capability uploaded in the UE CAPABILITY INFO INDICATION message.

The possible RAT-Types are: EUTRAN, UTRAN, GERAN-PS, GERAN-CS, CDMA2000-1XRTT. The GERAN capability is divided into separate parts. MS Classmark 2 and Classmark 3 are used for CS domain (in both AS and NAS) and MS Radio Access Capability is used for PS domain. The main part of CDMA2000 capabilities is not handled by the eNB or the MME, but is exchanged via tunnelling (see 10.3.2). The small part of CDMA2000 capabilities (for CDMA2000-1XRTT) is needed for the eNB to be able to build messages for the target CDMA2000 RNC (see 10.3.2).

The eNB may acquire the UE capabilities after a Handover completion. The UE capabilities are then uploaded to the MME.

Usually during handover preparation, the source RAN node transfers both the UE source RAT capabilities and the target RAT capabilities to the target RAN node, in order to minimize interruptions and to follow the principles in subclause 10.2.2. The source RAN is not mandated to acquire other RAT capabilities (i.e. other than the source and target RAT capabilities) in order to start a handover preparation. This is described in subclause 19.2.2.5.6. However, there are exceptions to this principle:

-
For handover from GERAN to EUTRAN, due to limitations in GERAN radio interface signalling, source RAT (GERAN) never provides the EUTRA capabilities to the target RAN node.

-
At handover from UTRAN to EUTRAN, it is optional to forward the UTRAN capabilities to the target RAN.
The UTRAN capabilities, i.e. the INTER RAT HANDOVER INFO, include START-CS, START-PS and "predefined configurations", which are "dynamic" IEs. In order to avoid the START values desynchronisation and the key replaying issue, the eNB always enquiry the UE UTRAN capabilities at transition from RRC_IDLE to RRC_CONNECTED and before Handover to UTRAN. The eNB does not upload the UE UTRAN capabilities to the MME.

Due to limitations in radio interface signalling, transfer of EUTRA capabilities is not supported in GERAN.

For a NB-IoT UE that supports S1-U data transfer or User Plane CIoT EPS optimizations, as defined in TS 24.301 [20], the procedure in Figure 18-1 is applicable except that RAT-Types and handover are not supported.

For a UE that supports Control Plane CIoT EPS optimization, as defined in TS 24.301 [20], the MME may initiate Connection Establishment Indication procedure to provide UE Radio Capability to the eNB after receiving INITIAL UE MESSAGE message. If the UE Radio Capability is not included in the procedure, this may trigger the eNB to request the UE Radio Capability from the UE and to provide it to the MME in the UE CAPABILITY INFO INDICATION message. The detailed procedure is defined in TS 36.413 [25].
After receiving INITIAL UE MESSAGE message, the MME may initiate Downlink NAS Transport procedure without including UE Radio Capability in the message to the eNB, this may trigger the eNB to request the UE Radio Capability from the UE and to provide it to the MME in the UE CAPABILITY INFO INDICATION message.
In NB-IoT, for a UE that supports Control Plane CIoT EPS optimizations, as defined in TS 24.301 [20], the eNB, based on configuration, may retrieve the UE Radio capability from the MME upon reception of RRC Connection Request as defined in TS 23.401 [17, 5.3.4B.2 & 5.3.4B.3].

-----------------Start of the Next Change-----------------
19.2.2.6
NAS transport procedures

A NAS signalling message is transferred on the S1 interface in both directions. The procedures providing this functionality are:

//skip the unchanged part
iii) Downlink NAS Transport procedure (MME initiated)
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Figure 19.2.2.6-3: Downlink NAS Transport procedure

-
The Downlink NAS Transport procedure is initiated by the MME by sending the DOWNLINK NAS TRANSPORT message to the eNB. The DOWNLINK NAS TRANSPORT contains a NAS message, UE identification and other S1 related addressing information and may contain the UE Radio Capability information. In addition a request to indicate the successful delivery of the Downlink NAS PDU to the UE may be included in the DOWNLINK NAS TRANSPORT message.
-
The absence of UE Radio Capability information in DOWNLINK NAS TRANSPORT message may trigger the eNB to request the UE Radio Capability from the UE and to provide it to the MME, as described in section 18.
-----------------Start of the Next Change-----------------

19.2.2.25
Connection Establishment Indication procedure
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Figure 19.2.2.25-1: Connection Establishment Indication procedure

The Connection Establishment Indication procedure enables the MME to provide information to the eNB to complete the establishment of the UE-associated logical S1-connection either

-
in case of Control Plane CIoT EPS Optimization 
-
after receiving INITIAL UE MESSAGE message, if the MME has no NAS PDU to send in DL, or 
-
after receiving an eNB CP RELOCATION INDICATION message.
or

-
in case of CIoT EPS optimizations

-
after receiving INITIAL UE MESSAGE message, in order to trigger the eNB to obtain and report the UE radio capability information.
The UE Radio Capability may be provided from the MME to the eNB in this procedure. If the UE radio capability is not included, this may trigger the eNB to request the UE Radio Capability from the UE and to provide it to the MME in the UE CAPABILITY INFO INDICATION message.

NAS-level security information may be provided from the MME to the eNB in this procedure in case the UE-associated logical S1-signalling connection is established for a NB-IOT UE using Control Plane CIoT EPS optimizations after the MME receives an eNB CP RELOCATION INDICATION message from the eNB, as described in TS 33.401 [22].
This procedure is initiated by the MME.

-----------------End of the Changes-----------------
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