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First modified section
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, no capability information is sent early in e.g. RRCConnectionRequest message. In the downlink, enquiry procedure of the UE capability is supported.
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S1-AP: INITIAL CONTEXT SETUP RESPONSE

S1-AP: INITIAL CONTEXT SETUP REQUEST

<23.401: UE Security Capabilities 

+ 36.331: UE Radio Capability: 

UERadioAccessCapabilityInformation>

RRC: UECapabilityEnquiry

<36.331: RAT-Type>

RRC: UECapabilityInformation

<36.331: RAT-Type + UE-CapabilityRAT-

Container>

eNB decides if more capabilities are needed, e.g. based on

-which other RATs the UE supports

-if such neighbour cells are present

S1-AP: UE CAPABILITY INFO INDICATION

<36.331: UE Radio Capability: 

UERadioAccessCapabilityInformation>

eNB keeps capabilities during RRC CONNECTED state and builds 

one UERadioAccessCapabilityInformation message consisting of all 

known capabilities excluding the UTRAN capability

MME keeps capabilities until 

DETACH or ATTACH (see 23.401, 

5.11.2)


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.
Next modified section

19.2.2.5.6
Message sequence diagrams

This subclause complements TR 25.922 [27] subclause 5.1.7.2 regarding the E-UTRAN handling of containers.

Most RRC information is carried by means of containers across interfaces other than Uu. The following sequence diagrams illustrate which RRC information should be included within these containers used across the different network interfaces.

NOTE:
In order to maintain independence between protocols, no requirements are included in the interface protocols that are used to transfer the RRC information.

SRVCC (see TS 23.216 [28]) is supported from EUTRAN to UTRAN or GERAN A/Gb mode and from UTRAN or GERAN A/Gb mode to EUTRAN.

There is no support for interworking between EUTRAN and GERAN Iu-mode and between EUTRAN and GAN.

Figure 19.2.2.5.6-1 and 19.2.2.5.6-1a illustrate the message sequence forhandover from GERAN to EUTRAN procedure.
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Figure 19.2.2.5.6-1. Handover of PS domain service from GERAN A/Gb mode to EUTRAN, normal flow

 UE is not requested to provide E-UTRAN UE capabilities while in GERAN. Hence the HANDOVER REQUEST does not contain E-UTRAN UE capabilities, and the capabilities are fetched by Target eNB from UE after handover is completed.
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Figure 19.2.2.5.6-1a. Handover of CS domain service from GERAN A/Gb mode to PS-domain service in EUTRAN, normal flow
UE is not requested to provide E-UTRAN UE capabilities while in GERAN. Hence the HANDOVER REQUEST does not contain E-UTRAN UE capabilities, and the capabilities are fetched by Target eNB from UE after completed handover.

Figure 19.2.2.5.6-2 illustrates the message sequence for PS handover and CS handover from UTRAN to EUTRAN procedure:
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Figure 19.2.2.5.6-2: Handover of PS domain service and handover of CS domain service from UTRAN to EUTRAN, normal flow

Figure 19.2.2.5.6-3 to Figure 19.2.2.5.6-5 illustrate the message sequence for the handover from EUTRAN to GERAN A/Gb mode procedure:
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Figure 19.2.2.5.6-3: Handover of CS domain service from EUTRAN to GERAN A/Gb mode, normal flow
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Figure 19.2.2.5.6-4. Handover of PS domain service from EUTRAN to GERAN A/Gb mode, normal flow
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Figure 19.2.2.5.6-5: Handover of CS and PS domain services from EUTRAN to GERAN A/Gb mode, normal flow

Figure 19.2.2.5.6-6 and Figure 19.2.2.5.6-7 illustrate the message sequence for the handover from EUTRAN to UTRAN procedure:
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Figure 19.2.2.5.6-6. Handover of PS or CS domain service from EUTRAN to UTRAN, normal flow
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Figure 19.2.2.5.6-7. Handover of PS and CS domain service from EUTRAN to UTRAN, normal flow
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<25.413: Source To Target Transparent Container: 36.413 Source eNB to Target eNB Transparent Container: 36.413 RRC Container: 36.331 HandoverPreparationInformation>







36.413 HANDOVER REQUEST







25.413 RELOCATION REQUIRED
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NOTE 1: The information included in this IE is derived from the information provided in the “UE Network Capability” IE during network attach / RAU







< 24.008 UE Network Capability: 24.301 UE Network Capability >







24.008 ATTACH/RAU ACCEPT







24.008 ATTACH/RAU REQUEST







<24.008 Requested MS Information >







<48.018 E-UTRAN Inter RAT handover Information: 36.331 UE-EUTRA-Capability >







44.060 PS HANDOVER COMMAND







48.018 PS-HANDOVER-REQUIRED-ACK







24.008 ATTACH/RAU COMPLETE







<24.008 E-UTRAN Inter RAT handover Information: 36.331 UE-EUTRA-Capability >







48.018 CREATE-BSS-PFC PDU







36.413 HANDOVER REQUEST ACK







<44.060 PS Handover to E-UTRAN payload: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







< 48.018 Target to Source Transparent Container: 36.413 Target eNB to Source eNB Transparent Container: 36.413 RRC



container: 36.331 HandoverCommand: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







< 36.413 Target to Source Transparent Container: 36.413 Target eNB to Source eNB Transparent Container: 36.413 RRC container: 36.331 HandoverCommand: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







< 36.413 Source to Target Transparent Container: 36.413 Source eNB to Target eNB Transparent Container: 36.331 HandoverPreparationInformation>



<36.413 UE Security Capabilities



(NOTE 1) >







48.018 PS-HANDOVER-REQUIRED











36.413 HANDOVER REQUEST







< 48.018 Source to Target Transparent Container: 36.413 Source eNB to Target eNB Transparent Container: 36.331 HandoverPreparationInformation>
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<25.413: Target To Source Transparent Container: 36.413 Target eNB to Source eNB Transparent Container: 36.331 HandoverCommand: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration >







<36.413: Target to Source Transparent Container: 36.413 Target eNB to Source eNB Transparent Container: 36.413 RRC container: 36.331 HandoverCommand: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration >







NOTE 1: The information included in this IE is derived from the information provided in the “UE Network Capability” IE during network attach / RAU







< 24.008 UE Network Capability: 24.301 UE Network Capability >







25.331 UE CAPABILITY INFORMATION







24.008 ATTACH/RAU REQUEST







36.413 HANDOVER REQUEST ACK







<36.413: Source to Target Transparent Container: 36.413 Source eNB to Target eNB Transparent Container: 36.413 RRC Container: 36.331 HandoverPreparationInformation >



<36.413 UE Security Capabilities



(NOTE 1) >







<25.331: E-UTRA message: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration >







<25.331: Inter-RAT UE radio access            capability: 36.331  UE-EUTRA-Capability >







25.331 HANDOVER FROM UTRAN COMMAND











25.413 RELOCATION COMMAND







<25.413: Source To Target Transparent Container: 36.413 Source eNB to Target eNB Transparent Container: 36.413 RRC Container: 36.331 HandoverPreparationInformation>







36.413 HANDOVER REQUEST







25.413 RELOCATION REQUIRED
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t-eNB







CN







s-BSS







UE







24.008 ATTACH/RAU REQUEST







< 24.008 UE Network Capability: 24.301 UE Network Capability >











36.331 UECapabilityInformation







36.331 UECapabilityEnquiry







<44.060 PS Handover to E-UTRAN payload: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







44.060 PS HANDOVER COMMAND







< 48.018 Target to Source Transparent Container: 36.413 Target eNB to Source eNB Transparent Container: 36.413 RRC



container: 36.331 HandoverCommand: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







48.018 PS-HANDOVER-REQUIRED-ACK







< 36.413 Target to Source Transparent Container: 36.413 Target eNB to Source eNB Transparent Container: 36.413 RRC container: 36.331 HandoverCommand: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







36.413 HANDOVER REQUEST ACK







NOTE 1: The information included in this IE is derived from the information provided in the “UE Network Capability” IE during network attach / RAU







< 36.413 Source to Target Transparent Container: 36.413 Source eNB to Target eNB Transparent Container: 36.331 HandoverPreparationInformation>



<36.413 UE Security Capabilities



(NOTE 1) >







48.018 PS-HANDOVER-REQUIRED











36.413 HANDOVER REQUEST







< 48.018 Source to Target Transparent Container: 36.413 Source eNB to Target eNB Transparent Container: 36.331 HandoverPreparationInformation>
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48.008 HANDOVER REQUIRED











36.331 UECapabilityInformation







36.331 UECapabilityEnquiry







<44.018 DL-DCCH-Message: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







44.018 INTER SYSTEM TO E-UTRAN HANDOVER COMMAND







< 48.008 Layer 3 Information: 36.413 Target eNB to Source eNB Transparent Container: 36.413 RRC



container: 36.331 HandoverCommand: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







48.008 HANDOVER COMMAND







36.413 HANDOVER REQUEST ACK







< 36.413 Target to Source Transparent Container: 36.413 Target eNB to Source eNB Transparent Container: 36.413 RRC container: 36.331 HandoverCommand: 36.331 DL-DCCH-Message: 36.331 RRCConnectionReconfiguration>







36.413 HANDOVER REQUEST







< 36.413 Source to Target Transparent Container: 36.413 Source eNB to Target eNB Transparent Container: 36.331 HandoverPreparationInformation>



<36.413 UE Security Capabilities



(NOTE 1) >







< 48.008 Source eNB to target eNB transparent information (E-UTRAN): 36.413 Source eNB to Target eNB Transparent Container: 36.331 HandoverPreparationInformation>







< 24.008 UE Network Capability: 24.301 UE Network Capability >







24.008 ATTACH/RAU REQUEST







NOTE 1: The information included in this IE is derived from the information provided in the “UE Network Capability” IE during network attach / RAU
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NOTE 1: the GERAN capabilities can be stored by the MME at an earlier opportunity, as shown in Figure 18-1, and transferred to the eNB at connection setup.



NOTE 2: the 36.413 HANDOVER COMMAND includes two identical copies of the 44.060 DTM HANDOVER COMMAND message i.e. the eNB can forward either of the two











< 48.018 Source BSS to Target BSS Transparent Container: 24.008 MS Radio Access Capability >



<48.018 Source BSS to Target BSS Transparent Container: 48.018 EUTRAN Inter RAT Handover Info: 36.331 UE-EUTRA-Capability>







48.018 PS-HANDOVER-REQUEST







<36.413 Source to Target Transparent Container: 48.018 Old BSS to New BSS Information : 48.008 Old BSS to New BSS Information>



 <24.008 Classmark 2 and Classmark 3 >



<36.413 Source to Target Transparent Container: 48.018 Source BSS to Target BSS Transparent Container: 24.008 MS Radio Access Capability >



<36.413 Source to Target Transparent Container: 48.018 Source BSS to Target BSS Transparent Container: 48.018 EUTRAN Inter RAT Handover Info: 36.331 UE-EUTRA-Capability>











48.008 HANDOVER REQUEST ACK







<48.008 Layer 3 information: 44.060 DTM HANDOVER COMMAND>







36.413 HANDOVER COMMAND











48.018 PS-HANDOVER-REQUEST-ACK







<48.018 Target BSS to Source BSS Transparent Container: 44.060 DTM HANDOVER COMMAND>







36.331 MobilityFromEUTRACommand











< 36.331 targetRAT-MessageContainer: 44.060 DTM HANDOVER COMMAND>







48.008 HANDOVER REQUEST







36.413 HANDOVER REQUIRED







24.008 RAU COMPLETE







<36.331 ueCapabilitiesRAT-Container:



24.008: Classmark2, Classmark3 and 24.008: MS Radio Access Capability >



(NOTE 1)
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s-eNB







48.018 CREATE-BSS-PFC PDU 







<24.008 Inter RAT handover Information: 25.331 INTER RAT HANDOVER INFO >







<36.331 UE-CapabilityRequest >







36.331 UECapabilityEnquiry







36.331 UECapabilityInformation







<48.008 Old BSS to new BSS info >



<24.008 Classmark 2 and Classmark 3>







<36.413 Target to Source Container: 48.008 Layer 3 information: 44.060 DTM HANDOVER COMMAND>



<36.413 Target To Source Transparent Container: 48.018 Target BSS to Source BSS Transparent Container: 44.060 DTM HANDOVER COMMAND>







<24.008 Inter RAT handover Information: 25.331 INTER RAT HANDOVER INFO >
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CN







t-RNC







36.413 HANDOVER COMMAND











s-eNB







36.413 HANDOVER REQUIRED











UE







25.413 RELOCATION REQUEST ACK











25.413 RELOCATION REQUEST











36.331 MobilityFromEUTRACommand











< 25.413 Source RNC to Target RNC Transparent Container : 25.331 Inter RAT handover info with inter RAT capabilities: 36.331 UE-EUTRA-Capability >















< 25.413 Target RNC to Source RNC Transparent Container:  25.331 HANDOVER to UTRAN COMMAND >











<36.413 Source to Target Transparent Container: 25.413 Source RNC to Target RNC Transparent Container: 25.331 Inter RAT handover info with inter RAT capabilities: 36.331 UE-EUTRA-Capability >











<36.413 Target To Source Transparent Container: 25.413 Target RNC to Source RNC Transparent Container: 25.331 HANDOVER to UTRAN COMMAND >











<36.331 targetRAT-MessageContainer : 25.331 HANDOVER to UTRAN COMMAND>











<36.331 ueCapabilitiesRAT-Container:



25.331 RRC Information to target RNC: Inter RAT handover info >



















36.331 UECapabilityInformation















36.331 UECapabilityEnquiry











<36.331 ueCapabilityRequest>
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CN







t-RNC







36.413 HANDOVER COMMAND











s-eNB







36.413 HANDOVER REQUIRED











UE







25.413 RELOCATION REQUEST ACK (CS)











25.413 RELOCATION REQUEST (CS)











36.331 MobilityFromEUTRACommand











< 25.413Source RNC to Target RNC transparent Container: 25.331 Inter RAT handover info with inter RAT capabilities: 36.331 UE-EUTRA-Capability >











< 25.413 Target RNC to Source RNC Transparent Container:  25.331 HANDOVER to UTRAN COMMAND >











<36.413 Source to Target Transparent Container: 25.413 Source RNC to Target RNC transparent Container: 25.331 Inter RAT handover info with inter RAT capabilities: 36.331 UE-EUTRA-Capability >



<36.413 Source to Target Transparent Container: 25.413 Source RNC to Target RNC transparent Container: 25.331 Inter RAT handover info with inter RAT capabilities: 36.331 UE-EUTRA-Capability >















<36.413 Target To Source Transparent Container: 25.413 Target RNC to Source RNC Transparent Container: 25.331 HANDOVER to UTRAN COMMAND >



<36.413 Target To Source Transparent Container: 25.413 Target RNC to Source RNC Transparent Container: 25.331 HANDOVER to UTRAN COMMAND >







<36.331 targetRAT-MessageContainer : 25.331 HANDOVER to UTRAN COMMAND>











<36.331 ueCapabilitiesRAT-Container:



25.331 RRC Information to target RNC: Inter RAT handover info >















36.331 UECapabilityInformation











< 25.413Source RNC to Target RNC transparent Container: 25.331 Inter RAT handover info with inter RAT capabilities: 36.331 UE-EUTRA-Capability >











25.413 RELOCATION REQUEST (PS)











25.413 RELOCATION REQUEST ACK (PS)











< 25.413 Target RNC to Source RNC Transparent Container:  25.331 HANDOVER to UTRAN COMMAND >















36.331 UECapabilityenquiry











<36.331 ueCapabilityRequest >
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CN







t-BSS







36.413 HANDOVER COMMAND











s-eNB







36.413 HANDOVER REQUIRED







UE







48.018 PS-HANDOVER-REQUEST-ACK











48.018 PS-HANDOVER-REQUEST







36.331 MobilityFromEUTRACommand







<48.018 Source BSS to Target BSS Transparent Container: 24.008 MS Radio Access Capability>



<48.018 Source BSS to Target BSS Transparent Container: 48.018 EUTRAN Inter RAT Handover Info: 36.331 UE-EUTRA-Capability >











<48.018 Target BSS to Source BSS Transparent Container: 44.060 PS Handover Command and SI/PSI Container >



(NOTE 2)











<36.413 Source to Target Transparent Container: 48.018 Source BSS to Target BSS Transparent Container: 24.008 MS Radio Access Capability > 



<36.413 Source to Target Transparent Container: 48.018 Source BSS to Target BSS Transparent Container: 48.018 EUTRAN Inter RAT Handover Info: 36.331 UE-EUTRA-Capability >







<36.413 Target To Source Transparent Container: 48.018 Target BSS to Source BSS Transparent Container: 44.060 PS Handover Command and SI/PSI Container >







< 36.331 targetRAT-MessageContainer: 44.060 PS Handover Command and SI/PSI Container >







<36.331 ueCapabilitiesRAT-Container:



24.008 MS Radio Access Capability >



(NOTE 1)







36.331 UECapabilityInformation







<24.008 Inter RAT handover Information: 25.331 INTER RAT HANDOVER INFO >











24.008 RAU COMPLETE







48.018 CREATE-BSS-PFC PDU







<24.008 Inter RAT handover Information: 25.331 INTER RAT HANDOVER INFO >







NOTE 1: the GERAN capabilities can be stored by the MME at an earlier opportunity, as shown in Figure 18-1, and transferred to the eNB at connection setup.



NOTE 2: the inclusion of GERAN SI/PSI is dependent on the PS Handover Indication in the Source BSS to Target BSS Transparent Container in the HANDOVER REQUIRED message.  











<36.331 UE-CapabilityRequest >







36.331 UECapabilityEnquiry
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t-BSS







36.413 HANDOVER COMMAND







s-eNB







36.413 HANDOVER REQUIRED







UE







48.008 HANDOVER REQUEST ACK







48.008 HANDOVER REQUEST







36.331 MobilityFromEUTRAComman







<48.008 Old BSS to new BSS info>



<24.008 Classmarks 2 and 3>







<48.008 Layer 3 information: 44.018 HANDOVER COMMAND>







<36.413 Source to Target Transparent Container: 48.008 Old BSS to new BSS info >



<24.008 Classmark 2 and Classmark 3>







<36.413 Target to Source Transparent Container: 48.008 Layer 3 information: 44.018 HANDOVER COMMAND>







<36.331 targetRAT-MessageContainer: 44.018 HANDOVER COMMAND>







<36.331 UECapabilityRAT-Container:



24.008 Classmark 2 and Classmark 3 >



(NOTE 1) 











36.331 UECapabilityInformation







NOTE 1: the GERAN capabilities can be stored by the MME at an earlier opportunity, as shown in Figure 18-1, and transferred to the eNB at connection setup.



















































<36.331 UE-CapabilityRequest >







36.331 UECapabilityEnquiry












