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Implications of the Introduction of the flexible layer one architecture to the GERAN RRC layer
1. Introduction

A new type of configurable physical layer was proposed for the GSM/EDGE Radio Access Network (GERAN): the Flexible Layer One (FLO). The advantage of FLO is that the configuration of the physical layer (e.g. channel coding, interleaving) is specified at call setup. This means that support of new services such as IP Multimedia Subsystem (IMS) Services can be handled smoothly without having to specify new coding schemes in each release. Furthermore this physical layer is more in line to what is specified for the UMTS Terrestrial Radio Access Network (UTRAN). 

The proposals in this document have been made so as to limit the amount of changes to REL 5 specifications, and to re-use as much as possible from Rel5 GERAN Iu mode –Layer 3 specification.

2. Background

A presentation of the FLOC concept is given in [1].

In GERAN Iu mode today, the MAC Layer is responsible for the mapping between the logical channels (traffic or control channels) and the basic physical subchannels (Dedicated Basic Physical SubCHannel or Shared Basic Physical SubCHannel). The logical channels are the channels the physical layer offers to the MAC layer. Until now these logical channels and the mapping to the basic physical subchannels have been fully specified in GSM/EDGE standards and therefore the functionality in the MAC layer is relatively simple. 

A different approach has been taken in UTRAN, where instead of providing logical channels the physical layer offers Transport Channels (TrCH), which can be used by the MAC layer. Basically a transport channel can be used to transmit one flow over the air interface. A number of transport channels can be active at the same time and multiplexed at the physical layer. The transport channels are configured at call setup by the network.

The concept of transport channels used in UTRAN is proposed to be used in GERAN i.e. the physical layer offers one or several transport channels to the MAC layer.  Each of these transport channels can carry one flow having a certain Quality of Service (QoS). A number of transport channels can be multiplexed and sent on the same dedicated physical subchannel thereby making it possible to have different protection on different classes of bits for instance. 

RRC GERAN Iu mode provides the CRC to the lower layers. The CRC attachment is provided on each transport block through a CRC. The size of the CRC to be used is fixed on each TrCH and configured by RRC (semi static attribute of the transport format). The entire transport block is used to calculate the parity bits. Code blocks are output from the CRC attachment, see [1] and [4].

The channel coding to be used is chosen by higher layer (RRC) and can only be changed through higher layer signalling (semi-static attribute of the transport format). In practise it is fixed for each TrCH. This means that for AMR, the same channel coding is used for all the modes, and rate matching simply adjusts the code rate by puncturing or repetition, see [1] and [4].

The rate matching is the core of the flexible layer. It means that bits of a radio segment on a transport channel are repeated or punctured. Higher layers assign a rate matching attribute for each transport channel. This attribute is semi-static and can only be changed through higher layer signalling,  See [1], [4] and [5].

3. Description of SCENARIOS

This document covers the following scenarios: call/session setup, call/session release and handover/reconfiguration as it is today and shows what are the changes which should be done to the messages for implementing TrCHs for REL 6. In this document, FLO is only considered for GERAN Iu mode, on dedicated channels.
3.1 Call/Session Setup
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Figure 1. Call Setup- Iu-cs case

1)
RRC connection is setup.

2)
When the RRC connection setup is established the MS sends the message RRC Initial Direct transfer which carries in its payload the first system network message sent from MS to network.

3)
Upon receiving this information the network sends the RANAP message Initial Direct Trannsfer. The contents of the MS Initial message contains the IMSI or TMSI, location area and the type of the transaction requested

4)
The MS and the network authenticate each other by sending Authentication Request message as payload of the RANAP message. The message is sent over the RANAP using Direct Transfer message.

5)
After executing the authentication algorithms on USIM the MS responds with the Authentication Response message.

7)
The RRC messages for performing the security and authentication check are Security Mode Command and Security Mode Command Complete. With a RANAP Security Mode Command message the related CN domain indicates to GERAN that the transaction should be encrypted.

8)
In case of the Iu-cs call setup the information is delivered through RRC/RANAP direct transfer messages. The CC-Setup message identifies the transaction and indicates the QoS requirements like radio bearer (Transaction Identifier, bitrate information, stream identifier, traffic class indicator)
9)
For Release 6 the RANAP RAB ASSIGNEMT REQUEST message allocates the RAB Id and a certain RAB QoS received in the SETUP message (Stream identifier (SI), Supported Codec List(GSM, UMTS)). Network shall include the SI received in the SETUP message into the RABid and send it back to the mobile station. For RABid see 3GPP TS 25.413. If the network receives the SETUP message with no SI, the network shall set the SI value to 1. The network will use the Supported Codec List to select the codec list. If no Supported Codec List information element is received, then for UMTS the network shall select the default UMTS speech codec according to subclause 5.2.1.11 (3GPP TS 24.008). The selected codec is indicated to the MS via RANAP and RRC using NAS Synchronization Indicator. The MS shall activate the codec type received in the NAS Synchronisation Indicator IE.

10) RRC RADIO BEARER SETUP message contains all the information received during the SETUP message for the RAB ID. The Radio Bearer Setup message will contain the MS IES, CN IES, RAB IEs, RB IEs, TrCh IEs and Physical Ch IEs. 
Compared with the REL 5, the new information needed is TrCh IEs (UL Transport channel information common for all transport channels IE, Deleted TrCH information list IE, Added or Reconfigured UL TrCH information IE (TFC subset IE, TFCS IE)). Added or Reconfigured UL TrCH information contains the TrCh Id and TFS IE. The TFS IE will contain about the dedicated channels. Dynamic Transport Format Information IE (RLC Size IE, RB identity, Semi-static Transport Format Information IE (Transmission time interval IE,  Rate matching attribute IE, CRC size IE)). The Transport Format Combination Set indicates which Transport format combinations in the already defined Transport format combination set are allowed. Transport Format Combination Set indicates the allowed combinations of already defined Transport formats and the mapping between these allowed TFCs and the corresponding TFCI values. TFCS contains also the Minimum allowed Transport format combination index IE, Allowed transport format combination list, Non-allowed transport format combination list, Restricted TrCH information, Allowed TFIs, Full transport format combination set in case no data is transfer. TFCI will be 5 bits in GERAN. The Radio Bearer Setup message contains also the information concerning the TrCh in DL. The new IEs which shoud be added to the Radio Bearer Setup message are: DL Transport channel information common for all transport channels (TFCS IE, TFCS id IE), Deleted DL TrCH information (TrCh id IE), Added or Reconfigured DL TrCH information IE (DBPSCH(Downlink transport channel type IE, DL Transport channel identity IE, TFS IE (Dynamic Transport Format Information IE (RLC Size, Transmission Time Interval,  RB Identity IE, Semi-static Transport Format Information IE, Logical Channel))),  Transparent mode signalling info IE) for all TrCh modified.

The RAB mapping info IE should be added to the RB to be affected. This IE is indicating a multiplexing option for each possible transport channel this RB can be multiplexed on.
11)
After it configures the MS than sends the Radio Bearer Setup Complete message to the network.

12)
The network indicates the allocation of the RAB sending RANAP RAB Assignment Response.

13)
The Call Setup is continuing with Call Procedeeing procedures and Alert. See 3GPP TS 24.008, subclause 5.2.1.2.
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Figure 2. Session Setup- Iu-ps case

In case of PS domain the procedure looks similar but the differences are within the SM messages. The MS is using the SM protocol instead of CC protocol. The MS is sending the SM ACTIVATED PDP CONTEXT REQUEST message to the network. The difference between the RAB parameters in case of CS and PS domain is in different QoS parameters.

The SM state becomes active in the moment the SM Activate PDP Context Accept is sent by CN to the MS.

3.2 Call/Session Release
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Figure 3. Call Release- Iu-cs, without releasing the RRC connection

1. Either network or MS can initiate the clear of the CS call. The CC – Disconnect message is sent. The network releases the RAB with a separate procedure. The Call Control entity of the mobile station shall initiate clearing by: stopping all running call control timers, sending a DISCONNECT message; and entering the "disconnect request" state. The call control entity of the mobile station in any state except the "null" state and the "release request" state, shall, upon receipt of a RELEASE message: stop all running call control timers; send a RELEASE COMPLETE message; release the MM connection; and return to the "null" state.

2. The RRC connection can be still alive after the release of the radio bearer(s). With RANAP RAB ASSIGNEMENT REQUEST MESSAGE, the CN may indicated that some RABs can be created, deleted or modified. The RAB Ids which are going to be modified is sent within the RANAP message.

3. The RRC message sent over the air interface to release the radio bearer(s) is RADIO BEARER RELEASE message. The RADIO BEARER RELEASE message will contain the MS IEs, CN IEs, RAB IEs, RB IEs, TrCh IEs and Physical Ch IEs. 

Compared with the REL 5, the new information needed is TrCh IEs (UL Transport channel information common for all transport channels IE, Deleted TrCH information list IE, Added or Reconfigured UL TrCH information IE (TFC subset IE, TFCS IE)). Added or Reconfigured UL TrCH information contains the TrCh Id and TFS IE. The TFS IE will contain about the dedicated channels. Dynamic Transport Format Information IE (RLC Size,  RB identity, Semi-static Transport Format Information IE (Transmission time interval IE,  Rate matching attribute IE, CRC size IE)). The Transport Format Combination Set indicates which Transport format combinations in the already defined Transport format combination set are allowed. Transport Format Combination Set indicates the allowed combinations of already defined Transport formats and the mapping between these allowed TFCs and the corresponding TFCI values. TFCS contains also the Minimum allowed Transport format combination index IE, Allowed transport format combination list, Non-allowed transport format combination list, Restricted TrCH information, Allowed TFIs, Full transport format combination set in case no data is transfer. TFCI will be 4 bits in GERAN. The Radio Bearer Setup message contains also the information concerning the TrCh in DL. The new IEs which shoud be added to the Radio Bearer Release message are: DL Transport channel information common for all transport channels (TFCS IE, TFCS id IE), Deleted DL TrCH information (TrCh id IE), Added or Reconfigured DL TrCH information IE (DBPSCH(Downlink transport channel type IE, DL Transport channel identity IE, TFS IE (Dynamic Transport Format Information IE (RLC Size, Transmission Time Interval, RB Identity IE, Semi-static Transport Format Information IE, Logical Channel)))) for all TrCh modified. 
The RAB mapping info IE should be added to the RB to be affected. This IE is indicating a multiplexing option for each possible transport channel this RB can be multiplexed on.
4. After the release of the radio bearers is completed then the RRC RADIO BEARER RELEASE COMPLETE message is sent. The RANAP message RAB ASSIGNMENT RESPONSE (Release) is sent to the CN.
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Figure 4. Call Release- Iu-cs, releasing of the RRC connection

This scenario is similar with the one presented in Figure 3. If all the RABs between MS and CN domain are released at the same time and also the related radio resources are de-allocated, then the RANAP Iu Release Command is sent.

When all the radio bearers are released the RRC connection is also released, and then the network informs the CN sending RANAP IU RELEASE COMPLETE message.
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Figure 5. Session Release- Iu-ps, without releasing of the resources

In case of PS domain the procedure looks similar but the differences are within the messages. The MS is using the SM protocol instead of CC protocol. The MS is sending the SM Deactivated PDP context request message to the network. The difference between the RAB parameters in case of CS and PS domain is in different QoS parameters.

The TrCh parameters transferred during the Radio Bearer Release are the same in case of PS and CS domain.

The SM state is deactived when the SM Deactivate PDP Context Accept is sent by CN to the MS.
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Figure 6. Session Release- Iu-ps, releasing of the RRC resources

This scenario is similar with the one presented in Figure 5. If all the RABs between MS and CN domain are released at the same time and also the related radio resources are de-allocated, then the RANAP IU RELEASE COMMAND is sent.

When all the radio bearers are released the RRC connection is also released, and then the network informs the CN sending RANAP IU RELEASE COMPLETE message.

4. Handover

4.1 Inter/Intra-system handover GERAN Iu-cs to UTRAN Iu-cs, UTRAN Iu-cs to GERAN Iu-cs , and GERAN Iu-cs to GERAN Iu-cs
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Figure 7. Handover- GERAN Iu-cs to GERAN Iu-cs scenario
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Figure 8. Intra-system handover GERAN Iu-cs to UTRAN Iu-cs and vice-versa scenario

1)
Based on measurements the handover procedure is started. The MEASUREMENT INFORMATION message is used.

2)
The MS sends MEASUREMENT REPORT to the Source RAN (GERAN Iu-mode/UTRAN), after that source RAN decides to initiate a combined hard Handover and SRNS relocation. 
3)
The source RAN initiates the relocation preparation procedure by sending a Iu RELOCATION REQUIRED message to the old MSC (3G_MSC‑A). The source RAN shall include RRC protocol context and other necessary information into a transparent container. During the Relocation Required Source Id information, target RNC-id, Relocation type set to "UE involved", MS Classmark, and Source RNC to Target RNC (or Old BSS to New BSS ) transparent container should be sent. The 3G_MSC‑A determines from Target ID if the relocation is intra-MSC relocation or inter-MSC relocation. In case of inter-MSC relocation the 3G_MSC‑A initiates the relocation resource allocation procedure by sending a PREPARATION HANDOVER REQUEST message to the new MSC (3G_MSC‑B). 
The information contained in the "Source RNC to target RNC transparent information" information element is coded as required by the target system. The transparent container contains the RRC Container, which carries all the radio information necessary in the target system to initiate the hard handover procedures. This container shall include the Relocation Type IE and the number of Iu signalling connections existing for the UE by setting correctly the Number of Iu Instances IE . If available, this container shall further include the Chosen Integrity Protection Algorithm IE and the Integrity Protection Key IE. If ciphering is active, this container shall include, for ciphering information of signalling data, the Chosen Encryption Algorithm IE and the Ciphering Key IE, for ciphering information of CS user data the Chosen Encryption Algorithm CS IE and for ciphering information of PS user data the Chosen Encryption Algorithm PS IE. This container shall include the RRC Container IE. If the Relocation Type IE is set to "UE not involved in relocation of SRNS" and the UE is using DCH(s), DSCH(s) or USCH(s), the Source RNC to Target RNC Transparent Container IE shall include the mapping between each RAB subflow and transport channel identifier(s), i.e. if the RAB is carried on a DCH(s), the DCH ID(s) shall be included, and when it is carried on DSCH(s) or USCH(s), the DSCH ID(s) or USCH ID(s) respectively shall be included. If the Relocation Type IE is set to "UE not involved in relocation of SRNS", the d-RNTI IE shall be included in the Source RNC to Target RNC Transparent Container IE. If the Relocation Type IE is set to "UE involved in relocation of SRNS", the Target Cell ID IE shall be included in the Source RNC to Target RNC Transparent Container IE.

The RRC container content is different depending on which is the target system.

[GERAN Iu-UTRAN-Iu]: 

If available, this container shall include UE RAC, UE Security information IE, Predefined configuration status information IE (similar to GSM-A to UTRAN), URA Identifier. This container shall further inlcude State of UTRAN RRC, State of RRC procedure in UTRAN, U-RNTI, Inter-RAT UE Radio Access Capabilities, CN Common GSM-MAP NAS SI. If availableCN Domain related information then CN Domain ID and CN Domain specific DRX cycle length param IE shall be included. Measurement information is FFS how is transfered from one system to another one.

[UTRAN Iu- GERAN Iu]: 

If available, this container shall include MS RAC IE, MS Security information IE, Predefined configuration status information IE (this is new for REL 6 and it is related with the TrCh concept), GRA Identifier. This container shall further inlcude State of GERAN RRC IE, State of RRC procedure in GERAN IE, G-RNTI, Inter-RAT MS Radio Access Capabilities (for GERAN Iu mode), CN Common GSM-MAP NAS SI. If available CN Domain related information then CN Domain ID and CN Domain specific DRX cycle length param IE shall be included. The new elements which are coming and are for GERAN Iu mode TrCh informations, are: RAB TrCH Mapping (RAB Id, RAB Subflow (Transport Channel Ids (DBPSCHs Id))). The DBPCH(s) ID is the identifier of an active dedicated transport channel. It is unique for each active dedicated among the active dedicated channels simultaneously allocated for the same MS. In the RRC container the following new TrCh elements should be added: UL Transport channel information common for all transport channels IE (TFC subset IE, TFCS Id IE, ...),UL transport channel information IE (UL Transport channel identity, TFI , …), DL Transport channel information common for all transport channels (see Radio Bearer Setup –TrCh), DL transport channel information IE (Radio Bearer Setup –TrCh). .
[GERAN Iu- GERAN Iu]: 

If available, this container shall include MS RAC IE, MS Security information IE, Predefined configuration status information IE (FFS to be defined in GERAN), GRA Identifier. This container shall further inlcude State of GERAN RRC IE, State of RRC procedure in GERAN IE, G-RNTI,  Inter-RAT MS Radio Access Capabilities (for GERAN Iu mode), CN Common GSM-MAP NAS SI. If available CN Domain related information then CN Domain ID and CN Domain specific DRX cycle length param IE shall be included. 

The new elements needed for GERAN Iu mode TrCh informations, are: RAB TrCH Mapping (RAB Id, RAB Subflow (Transport Channel Ids(DBPSCHs Id))). The DBPCH(s) ID is the identifier of an active dedicated transport channel. It is unique for each active dedicated among the active dedicated channels simultaneously allocated for the same MS. In the RRC container the following new TrCh elements should be added: UL Transport channel information common for all transport channels IE (TFC subset IE, TFCS Id IE, …),UL transport channel information IE (UL Transport channel identity, TFI , …), DL Transport channel information common for all transport channels (see Radio Bearer Setup –TrCh),DL transport channel information IE (Radio Bearer Setup –TrCh).
4) The 3G_MSC‑B sends an Iu RELOCATION REQUEST message to the target RAN. This message is sent by the CN to request the target RNC to allocate necessary resources for relocation. The Iu RELOCATION REQUEST is containing the following IEs: Permanent NAS UE Identity, CN Domain Indicator, SourceRNC to Target RNC transparent container, RABs to be setup list (RAB id, NAS Synch Indicator, RAB Paramter, PDP type Information), User plane Information (if UTRAN is the target system), Integrity protection Information, encryption Information, Iu signalling Connection Identifier, Global CN id.

5) After all the necessary resources for accepted RABs are successfully allocated, target RNC/BSC shall send the RANAP RELOCATION REQUEST ACKNOWLEDGE message to the 3G_MSC‑B. All radio-related information that the MS needs for the handover is included in a transparent container. When resources for the transmission of user data between target RNC/BSC and new MSC has been allocated and the 3G_MSC‑B is ready for relocation, the MAP PREPARATION HANDOVER RESPONSE message is sent from the 3G_MSC‑B to the 3G_MSC‑A. This message indicates that the 3G_MSC‑B and target RNC/BSC are ready to receive from source RNC/BSC data, and the relocation resource allocation procedure is terminated successfully. 

6) RANAP RELOCATION COMMAND message is sent by the CN to source RNC/BSC to inform that resources for the relocation are allocated in target RNC. If the Target RNC To Source RNC Transparent Container IE or the L3 information IE is received by the CN from the relocation target, it shall be included in the RELOCATION COMMAND message.

If the target system (including target CN) does not support all existing RABs, the RELOCATION COMMAND message shall contain a list of RABs indicating all the RABs that are not supported by the target system. This list is contained in the RABs to Be Released IE. The source RNC may use this information e.g. to decide if to cancel the relocation or not. The resources associated with these not supported RABs shall not be released until the relocation is completed. This is in order to make a return to the old configuration possible in case of a failed or cancelled relocation.

The content of the Target RNC To Source RNC Transparent Container is delivered:

1) [GERAN Iu-UTRAN-Iu]: The container shall include RRC container and may include d-RNTI. The RRC Container shall include the HANDOVER TO UTRAN Command.

2) [UTRAN-Iu-GERAN-Iu]: The container shall include RRC container, which transports RRC RADIO BEARER RECONFIGURATION message.

3) [GERAN-Iu-GERAN-Iu]: The container shall include RRC container which transports RRC RADIO BEARER RECONFIGURATION which contains the TrCh parameters (see call-setup section/call release)

The relocation is initiated by the target RNC which also provides the RRC Initialisation Information to the target RNC. Based on this information the target RNC prepares the handover messages. The Source RNC than transmits the Handover messages to the MS which then performs the handover.

7) A) [GERAN Iu-cs mode to UTRAN Iu cs] Upon reception of the Relocation Command message, when the source RNC/BSC is ready, it triggers the execution of relocation by sending to the MS the INTER SYSTEM TO UTRAN HANDOVER COMMAND message containing the RRC Handover to UTRAN Command message received in the transparent container from the target RNC.

B) [UTRAN Iu-cs to GERAN Iu-cs mode] Upon reception of the Relocation Command message, when the source RNC/BSC is ready, it triggers the execution of relocation by sending to the MS the containing the Radio Bearer Reconfiguration message received in the transparent container from the target BSC.

This is specified in 25.331 specifications and is done accordingly with UTRAN. 

C) [GERAN Iu-cs to GERAN Iu-cs] Upon reception of the Relocation Command message, when the source BSC is ready, it triggers the execution of relocation of SRNS by sending to the MS the Radio Bearer Reconfiguration message received in the transparent container from the target BSC. 

RRC Radio Bearer Reconfiguration message contains all the information received during the SETUP message for the RAB ID. The Radio Bearer Reconfiguration message will contain the MS IEs, CN IEs, RAB IEs, RB IEs, TrCh IEs and Physical Ch IEs. 

Compared with the REL 5, the new information needed is TrCh IEs (UL Transport channel information common for all transport channels IE, Deleted TrCH information list IE, Added or Reconfigured UL TrCH information IE (TFC subset IE, TFCS IE)). Added or Reconfigured UL TrCH information contains the TrCh Id and TFS IE. The TFS IE will contain about the dedicated channels. Dynamic Transport Format Information IE (RLC Size IE, , RB identity, Semi-static Transport Format Information IE (Transmission time interval IE, Rate matching attribute IE, CRC size IE)). The Transport Format Combination Set indicates which Transport format combinations in the already defined Transport format combination set are allowed. Transport Format Combination Set indicates the allowed combinations of already defined Transport formats and the mapping between these allowed TFCs and the corresponding TFCI values. TFCS contains also the Minimum allowed Transport format combination index IE, Allowed transport format combination list, Non-allowed transport format combination list, Restricted TrCH information, Allowed TFIs, Full transport format combination set in case no data is transfer. TFCI will be 4 bits in GERAN. The Radio Bearer Setup message contains also the information concerning the TrCh in DL. The new IEs which shoud be added to the Radio Bearer Reconfiguration message are: DL Transport channel information common for all transport channels (TFCS IE, TFCS id IE),Deleted DL TrCH information (TrCh id IE), Added or Reconfigured DL TrCH information IE (DBPSCH(Downlink transport channel type IE, DL Transport channel identity IE, TFS IE (Dynamic Transport Format Information IE (RLC Size, Transmission Time Interval   RB Identity IE, Semi-static Transport Format Information IE, Logical Channel)))) for all TrCh modified.

The RAB mapping info IE should be added to the RB to be affected. This IE is indicating a multiplexing option for each possible transport channel this RB can be multiplexed on.
8) Before the RANAP RELOCATION DETECT message, the ACCESS BURST (which makes the access to the new cell, done according with UTRAN/GERAN specifications) is sent between MS and target RAN.

The Iu Relocation Detect message is sent with the parameters contians the only the "Message type" IE.

If the type of relocation of SRNS is "UE involved in relocation of SRNS", the relocation execution trigger may be received either from the Uu interface or as an implementation option from the Iur interface. If the type of relocation of SRNS is "UE not involved in relocation of SRNS", the relocation execution trigger is received from the Iur interface.

When RELOCATION DETECT message is sent, the target RNC shall start SRNC operation.

Upon reception of RELOCATION DETECT message, the CN may switch the user plane from the source RNC to the target RNC.

The target RNC/BSC shall send a Iu RELOCATION DETECT message to the 3G_MSC‑B when the relocation execution trigger is received (i.e. when target RNC/BSC detects the MS on the lower layers). The MAP Process-Access-Signal Request is sent. The IU Relocation Detect, if received, is transferred to 3G_MSC‑A using the MAP PROCESS-ACCESS-SIGNALLING REQUEST.

A) [GERAN Iu-cs to UTRAN] In GERAN to UTRAN would be Handover to UTRAN Complete and that would be sent on UTRAN channel after establishment of lower layer connection. Access to new cell (access bursts in the figure) is done on a UTRAN channel according to UTRAN specification. This is done accordingly with 25.331

B) [UTRAN to GERAN Iu-cs] In UTRAN to GERAN is Radio Bearer Reconfiguraiton complete message, which is sent on a GERAN channel after lower layer connection has been established. Access in the new cell is done according to the GSM specification. 

See the description in the handover command when the MS sends the Complete message. (Step 7- Handover from UTRAN command)

    C) [GERAN Iu-cs to GERAN Iu-cs ] When the MS has reconfigured itself, it sends Radio Bearer Reconfiguration complete.

See the description in the handover command when the MS sends the Complete message. (Step 7- Handover Command case)

9) When target SRNC/BSC receives the Handover Complete or Physical Channel Reconfiguration Complete message or the Radio Bearer Release Complete message in UTRAN or Handover Complete message in GERAN, then target RNC/BSC sends the Iu RELOCATION COMPLETE (Message Type IE (Procedure Code IE, Type of Message (Initiating Message, Successful Outcome, Unsuccessful Outcome, Outcome, …))) message to 3G_MSC‑B. MAP SEND-END –SIGNAL REQUEST message is sent from 3G_MSC‑B -3G_MSC‑A.

When the new SRNC-ID and serving RNC Radio Network Temporary Identity are successfully exchanged with the UE by the radio protocols, target RNC shall initiate Relocation Complete procedure by sending RELOCATION COMPLETE message to CN.

10) The 3G_MSC‑A sends IU RELEASE COMMAND (Message Type IE, Cause IE) message to the source RNC/BSC.

11) IU RELEASE COMPLETE (Message Type, RABs Data Volume Report List(RABs Data Volume Report Item IEs,RAB ID,((RAB Data Volume Report List(((RAB Data Volume Report Item IEs,Unsuccessfully Transmitted DL DataVolume,Data Volume Reference)))),RABs Released List IE (RABs Released Item IEs(RAB ID, DL GTP-PDU Sequence Number, UL GTP-PDU Sequence Number)) message is sent to 3G_MSC‑A from source RAN. After the call has ended the MAP SEND-END- SIGNAL -RESPONSE is sent to the 3G_MSC‑B.

4.2 Inter/Intra-system handover GERAN Iu-ps to UTRAN Iu-ps , UTRAN Iu-ps to GERAN Iu-ps , and GERAN Iu-ps to GERAN Iu-ps
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Figure 9. Intra-system handover GERAN Iu-ps to UTRAN Iu-ps and vice-versa scenario
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Figure 10. Handover- GERAN Iu-ps to GERAN Iu-ps scenario

1) Based on measurement results and knowledge of the RAN topology, the source SRNC decides to initiate a combined hard handover and SRNS relocation. At this point both uplink and downlink user data flows via the following tunnel(s): Radio Bearer between the MS and the source SRNC (no drift RNC available); GTP-U tunnel(s) between the source SRNC and the old SGSN; GTP-U tunnel(s) between the old SGSN and the GGSN.

2) The source SRNC sends a Relocation Required message (Relocation Type, Cause, Source ID, Target ID, Source RNC To Target RNC Transparent Container) to the old SGSN. The source SRNC shall set Relocation Type to "UE Involved". Source RNC To Target RNC Transparent Container includes the necessary information for relocation co‑ordination, security functionality and RRC protocol context information (including MS Capabilities). 

The information contained in the "Source RNC to target RNC transparent information" information element is coded as required by the target system. The transparent container contains the RRC Container, which carries all the radio information necessary in the target system to initiate the hard handover procedures. This container shall include the Relocation Type IE and the number of Iu signalling connections existing for the UE by setting correctly the Number of Iu Instances IE . If available, this container shall further include the Chosen Integrity Protection Algorithm IE and the Integrity Protection Key IE. If ciphering is active, this container shall include, for ciphering information of signalling data, the Chosen Encryption Algorithm IE and the Ciphering Key IE, for ciphering information of CS user data the Chosen Encryption Algorithm CS IE and for ciphering information of PS user data the Chosen Encryption Algorithm PS IE. This container shall include the RRC Container IE. If the Relocation Type IE is set to "UE not involved in relocation of SRNS" and the UE is using DCH(s), DSCH(s) or USCH(s), the Source RNC to Target RNC Transparent Container IE shall include the mapping between each RAB subflow and transport channel identifier(s), i.e. if the RAB is carried on a DCH(s), the DCH ID(s) shall be included, and when it is carried on DSCH(s) or USCH(s), the DSCH ID(s) or USCH ID(s) respectively shall be included. If the Relocation Type IE is set to "UE not involved in relocation of SRNS", the d-RNTI IE shall be included in the Source RNC to Target RNC Transparent Container IE. If the Relocation Type IE is set to "UE involved in relocation of SRNS", the Target Cell ID IE shall be included in the Source RNC to Target RNC Transparent Container IE.

The RRC container content is different depending which is the target system.

[GERAN Iu-UTRAN-Iu]: 

If available, this container shall include UE RAC, UE Security information IE, Predefined configuration status information IE (similar to GSM-A to UTRAN), URA Identifier. This container shall further inlcude State of UTRAN RRC, State of RRC procedure in UTRAN, U-RNTI, Inter-RAT UE Radio Access Capabilities, CN Common GSM-MAP NAS SI. If availableCN Domain related information then CN Domain ID and CN Domain specific DRX cycle length param IE shall be included. Measurement information is FFS how is transfered from one system to another one.

[UTRAN Iu- GERAN Iu]: 

If available, this container shall include MS RAC IE, MS Security information IE, Predefined configuration status information IE (this is new for REL 6 and it is related with the TrCh concept), GRA Identifier. This container shall further inlcude State of GERAN RRC IE, State of RRC procedure in GERAN IE, G-RNTI, Inter-RAT MS Radio Access Capabilities (for GERAN Iu mode), CN Common GSM-MAP NAS SI. If available CN Domain related information then CN Domain ID and CN Domain specific DRX cycle length param IE shall be included. 

The new elementsneeded for GERAN Iu mode TrCh informations, are: RAB TrCH Mapping (RAB Id, RAB Subflow (Transport Channel Ids (DBPSCHs Id))). The DBPCH(s) ID is the identifier of an active dedicated transport channel. It is unique for each active dedicated among the active dedicated channels simultaneously allocated for the same MS. In the RRC container the following new TrCh elements should be added: UL Transport channel information common for all transport channels IE (TFC subset IE, TFCS Id IE, ),UL transport channel information IE (UL Transport channel identity, TFI , …), DL Transport channel information common for all transport channels (see Radio Bearer Setup –TrCh),DL transport channel information IE (Radio Bearer Setup –TrCh)..
[GERAN Iu- GERAN Iu]: 

If available, this container shall include MS RAC IE, MS Security information IE, Predefined configuration status information IE (FFS to be defined in GERAN), GRA Identifier. This container shall further inlcude State of GERAN RRC IE, State of RRC procedure in GERAN IE, G-RNTI, Inter-RAT MS Radio Access Capabilities (for GERAN Iu mode), CN Common GSM-MAP NAS SI. If available CN Domain related information then CN Domain ID and CN Domain specific DRX cycle length param IE shall be included. Measurement information is FFS how is transfered from one system to another one. 

The new elements needed for GERAN Iu mode TrCh informations, are: RAB TrCH Mapping (RAB Id, RAB Subflow (Transport Channel Ids(DBPSCHs Id))). The DBPCH(s) ID is the identifier of an active dedicated transport channel. It is unique for each active dedicated among the active dedicated channels simultaneously allocated for the same MS. In the RRC container the following new TrCh elements should be added: UL Transport channel information common for all transport channels IE (TFC subset IE, TFCS Id IE, ),UL transport channel information IE (UL Transport channel identity, TFI , …), DL Transport channel information common for all transport channels (see Radio Bearer Setup –TrCh),DL transport channel information IE (Radio Bearer Setup –TrCh).
3) The old SGSN determines from the Target ID if the SRNS relocation is intra-SGSN SRNS relocation or inter-SGSN SRNS relocation. In case of inter-SGSN SRNS relocation the old SGSN initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling, MM Context, PDP Context, Target Identification, RAN Transparent Container, RANAP Cause) to the new SGSN. For relocation to an area where Intra Domain Connection of RAN Nodes to Multiple CN Nodes is used, the old SGSN may – if it provides Intra Domain Connection of RAN Nodes to Multiple CN Nodes -have multiple target SGSNs for each relocation target in a pool area, in which case the old SGSN will select one of them to become the new SGSN, as specified in 3GPP TS 23.236 [73]. PDP context contains GGSN Address for User Plane and Uplink TEID for Data (to this GGSN Address and Uplink TEID for Data, the old SGSN and the new SGSN send uplink packets). At the same time a timer is started on the MM and PDP contexts in the old SGSN (see Routeing Area Update procedure in subclause "Location Management Procedures (Iu mode)"). The FORWARD RELOCATION REQUEST message is applicable only in case of inter-SGSN SRNS relocation.

4) The new SGSN sends a RELOCATION REQUEST message (Permanent NAS UE Identity, Cause, CN Domain Indicator, Source RNC To Target RNC Transparent Container, RAB To Be Setup) to the target RNC. For each RAB requested to be established, RABs To Be Setup shall contain information such as RAB ID, RAB parameters, Transport Layer Address, and Iu Transport Association. The RAB ID information element contains the NSAPI value, and the RAB parameters information element gives the QoS profile. The Transport Layer Address is the SGSN Address for user data, and the Iu Transport Association corresponds to the uplink Tunnel Endpoint Identifier Data.

After all the necessary resources for accepted RABs including the Iu user plane are successfully allocated, the target RNC shall send the Relocation Request Acknowledge message (Target RNC To Source RNC Transparent Container, RABs Setup, RABs Failed To Setup) to the new SGSN. Each RAB to be setup is defined by a Transport Layer Address, which is the target RNC Address for user data, and the Iu Transport Association, which corresponds to the downlink Tunnel Endpoint Identifier for user data. The transparent container contains all radio-related information that the MS needs for the handover, i.e., a complete RRC message (Radio Bearer Reconfiguration in GERAN Iu mode case) to be sent transparently via CN and source SRNC to the MS. For each RAB to be set up, the target RNC may receive simultaneously downlink user packets both from the source SRNC and from the new SGSN.

The content of the Target RNC To Source RNC Transparent Container is delivered:

4) [GERAN Iu-UTRAN-Iu]: The container shall include RRC container and may include d-RNTI. The RRC Container shall include the HANDOVER TO UTRAN Command.

5) [UTRAN-Iu-GERAN-Iu]: The container shall include RRC container, which transports RRC RADIO BEARER RECONFIGURATION message.

6) [GERAN-Iu-GERAN-Iu]: The container shall include RRC container which transports RRC RADIO BEARER RECONFIGURATION which contains the TrCh parameters (see call-setup section/call release)

The relocation is initiated by the target RNC that also provides the RRC Initialisation Information to the target RNC. Based on this information the target RNC prepares the handover messages. 

When resources for the transmission of user data between target RNC and new SGSN have been allocated and the new SGSN is ready for relocation of SRNS, the FORWARD RELOCATION RESPONSE (Cause, RAN Transparent Container, RANAP Cause, Target-RNC Information) message is sent from the new SGSN to the old SGSN. This message indicates that the target RNC is ready to receive from source SRNC the forwarded downlink PDUs, i.e., the relocation resource allocation procedure is terminated successfully. RAN transparent container and RANAP Cause are information from the target RNC to be forwarded to the source SRNC. The Target RNC Information, one information element for each RAB to be set up, contains the RNC Tunnel Endpoint Identifier and RNC IP address for data forwarding from the source SRNC to the target RNC. The Forward Relocation Response message is applicable only in case of inter-SGSN SRNS relocation.
7)
A) [GERAN Iu-ps to UTRAN Iu-ps] Upon reception of the Relocation Command message from the PS domain, when the source BSC is ready, it triggers the execution of relocation of SRNS by sending to the MS the INTER SYSTEM TO UTRAN HANDOVER COMMAND message containing the RRC Handover to UTRAN Command message received in the transparent container from the target RNC/BSC.

See the description for cs domain.

B) [UTRAN Iu-ps to GERAN Iu-ps] Upon reception of the Relocation Command message from the PS domain, when the source SRNC is ready, it triggers the execution of relocation of SRNS by sending to the MS the HANDOVER FROM UTRAN COMMAND message containing the RRC RADIO BEARER RECONFIGURATION message received in the transparent container from the target RNC/BSC

See the description for cs domain.

C) [GERAN Iu-ps to GERAN Iu-ps] Upon reception of the Relocation Command message from the PS domain, when the source SRNC/BSC is ready, it triggers the execution of relocation of SRNS by sending to the MS the RADIO BEARER RECONFIGURATION received in the transparent container from the target RNC/BSC. Access in the new cell is done according to the GSM handover procedure.

See the description for CS domain.

8) If Iur-g is present the RELOCATION COMMIT message may be sent. The source RNC/BSC sends the RELOCATION COMMIT message to the target RNC/BSC to request the target RNC/BSC to proceed with the relocation. At reception of the RELOCATION COMMIT message from the source RNC/BSC the target RNC/BSC finalises the Relocation. The purpose of the relocation commit procedure is to transfer RB contexts from source to target RNC/BSC for PS handover. If the Relocation Commit message is sent, forwarding of RAB contexts via the CN is not required.
After Relocation Commit received from Iur-g, target RNC/BSC takes over the role of new serving RNC/BSC.

9) The source SRNC/BSC continues the execution of relocation of SRNS by sending a Forward SRNS Context (RAB Contexts) message to the target RNC/BSC via the old and the new SGSN.  

10)
After having sent the Forward SRNS Context message/Relocation Commit, source RNC/BSC begins the Forwarding of data for the RABs to be subject for data forwarding. The data forwarding at SRNS relocation shall be carried out through the Iu interface, meaning that the data exchanged between source RNC/BSC and target RNC/BSC are duplicated in the source SRNC/BSC and routed at IP layer towards the target RNC/BSC. The source RNC/BSC should for RABs requiring loss-less relocation: stop processing DL GTP-PDUs data or for RABs requiring real-time relocation: continue to process and transmit DL data normally towards the MS. For both, RABs requiring loss-less relocation and RABs requiring real-time relocation start duplicating all arrive and not acknowledged & arriving DL GTP-PDUs towards the target RNC/BSC. For loss –less RABs stop processing DL GTP-PDUs data.

11)
ACCESS BURSTS message is sent by the MS to the Target RAN in order to make the access to the new cell. 

12)
Before Relocation detect message the target RNC starts UL reception of data and start transmission of UL GTP-PDUs towards new SGSN (for all RABs requiring real-time relocation). This is for further study. The target RNC/BSC shall send a RELOCATION DETECT message to the new SGSN when the relocation execution trigger is received (i.e. when target RNC/BSC detects the MS on the lower layers or the Relocation Commit message is received). At this point (It is FFS whether the target BSC has to wait for Handover Complete message to be able to exchange RB related information) the new serving RNC/BSC should for all loss-less RABs and real time RABs start UL reception of data and start transmission of UL GTP-PDUs towards CN via the new GTP tunnels. For real time RABs: start processing the arriving DL GTP-PDUs and start DL transmission towards the MS. For loss-less RABs start processing the buffered and arriving DL GTP-PDUs and start DL transmission towards MS.

Upon reception of RANAP Relocation Detect message, CN may switch the user plane from source RNC/BSC to target SRNC/BSC. If the SRNS relocation is an inter SGSN SRNS relocation, the new SGSN sends Update PDP Context Request message to the GGSNs concerned. The GGSNs update their PDP context fields and return an Update PDP Context Response message. 

12)
A) [GERAN Iu-ps to UTRAN Iu-ps] In GERAN to UTRAN would be HANDOVER TO UTRAN COMPLETE and that would be sent on UTRAN channel after establishment of lower layer connection. Access to new cell (access bursts in the figure) is done on a UTRAN channel according to UTRAN specification.

See description of the RADIO BEARER RECONFIGURATION in CS case.

B) [UTRAN Iu-ps to GERAN Iu-ps] In UTRAN to GERAN is RADIO BEARER RECONFIGURATION message, which is sent on a GERAN channel after lower layer connection has been established. Access in the new cell is done according to the GSM specification. The RADIO BEARER RECONFIGURATION COMPLETE is used to trigger the release of the old connection. It is not guaranteed that the message is received before the sending data. Sending data can begin as in step 12.

See description of the RADIO BEARER RECONFIGURATION in CS case.

C) [GERAN Iu-ps to GERAN Iu-ps] When the MS has reconfigured itself, it sends RADIO BEARER RECONFIGURATION.

See description of the RADIO BEARER RECONFIGURATION COMPLETE in CS case.

When target SRNC/BSC receives the Handover Complete or Physical Channel Reconfiguration Complete message or the Radio Bearer Release Complete message in UTRAN or Handover Complete message in GERAN, then target RNC/BSC sends the GTP Relocation Complete message to new SGSN. If the SRNS Relocation is an inter-SGSN SRNS relocation, then the new SGSN signals to the old SGSN the completion of the SRNS relocation procedure by sending a GTP Forward Relocation Complete message. In case of inter-SGSN SRNS Relocation GTP Forward Relocation Complete ACK is sent as to the new SGSN. 
13)
Upon receiving the RANAP RELOCATION COMPLETE (Message Type IE (Procedure Code IE , Type of Message(Initiating Message, Successful Outcome, Unsuccessful Outcome, Outcome, …))) message or if it is an inter-SGSN SRNS relocation after receiving the GTP Forward Relocation Complete message, the old SGSN sends an Iu RELEASE COMMAND(Message Type IE, Cause IE) message to the source RNC/BSC. 

When the RNC/BSC data-forwarding timer has expired the source RNC/BSC responds with an Iu RELEASE COMPLETE Message Type, RABs Data Volume Report List (RABs Data Volume Report Item IEs,RAB ID,((RAB Data Volume Report List(((RAB Data Volume Report Item IEs,Unsuccessfully Transmitted DL DataVolume,Data Volume Reference)))),RABs Released List IE (RABs Released Item IEs(RAB ID, DL GTP-PDU Sequence Number, UL GTP-PDU Sequence Number))  message.

5. Conclusions

The document highlights the changes needed for setup, reconfiguration and release of the radio resources when the FLO concept is introduced to the RRC level. In general, the effects of FLO on the GERAN RRC layer will be fairly minimal. New information elements should be added for the TrCh to Radio Bearer messages and also to the Source RNC to Target RNC container. The procedures of setup, reconfiguration and release of the transport channels will be defined in 3GPP TS 44.118. The use of Transport Channel Reconfiguration and Transport Format Combination Control procedures is FFS in GERAN Iu mode. 
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7. ANNEX

7.1 Source RNC to Target RNC container

The Handover content is changed depending on the transparent containers changed over the air interface. 

The RRC container and Layer 3 information in these containers are required and are dependent on source and target system involved.

Within this container, modifications are required to the RRC container IE to incorporate new GERAN specific radio related information. It is proposed that for handover/cell reselection to GERAN, the existing UTRAN RRC container will incorporate the necessary modifications.

Source RNC to Target RNC Transparent Container IE is an information element that is produced by source RNC and is transmitted to target RNC. In inter-system relocation the IE is transmitted from external relocation source to target RNC.

This IE is transparent to CN. 

The Source RNC to Target RNC container is different depending of the source and target RNC/BSC.

[The new elements, which are coming for, REL 6 highlighted in red.]
	Handover Scenarios
	GERAN-Iu to UTRAN
	UTRAN to GERAN-Iu
	GERAN-Iu to GERAN-Iu (Inter BSC)
	Need

	RRC Container
	See subchapter following
	See subchapter following
	See subchapter following
	M

	No. of Iu Instances
	No modifications
	No modifications
	No modifications
	M

	Relocation Type
	No modifications
	No modifications
	No modifications
	M

	Chosen Integrity protection algorithm
	No Modifications perceived. 
	No Modifications perceived. 
	No Modifications perceived. 
	O

	Integrity protection key
	No Modifications perceived. 
	No Modifications perceived. 
	No Modifications perceived. 
	O

	Chosen encryption algorithm (for signalling data) 
	No Modifications perceived. 
	No Modifications perceived. 
	No Modifications perceived. 
	O

	Ciphering Key
	No Modifications perceived. 
	No Modifications perceived. 
	No Modifications perceived. 
	O

	Chosen encryption algorithm (for PS user data) 
	No Modifications perceived. 
	No Modifications perceived. 
	No Modifications perceived. 
	O

	Chosen encryption algorithm (for CS user data
	No Modifications perceived. 
	No Modifications perceived. 
	No Modifications perceived. 
	O

	d-RNTI
	N/A
	N/A
	N/A
	N/A

	Target Cell ID
	No modifications
	BSC-id + CI
	BSC-id + CI
	C-if UEinvolved

	RAB TrCH Mapping
	GERAN TrCH
	UTRAN TrCH
	GERAN TrCH
	O


	Condition
	Explanation

	IfUEnotinvolved
	This IE shall be present if the Relocation type IE is set to "UE not involved in relocation of SRNS".

	IfUEinvolved
	This IE shall be present if the Relocation type IE is set to "UE involved in relocation of SRNS".


GERAN Transport Channel information, which should be sent over RANAP in the Source RNC to Target RNC.

	RAB TrCH Mapping
	O
	1 to <maxnoofRABs>
	
	

	   >RAB ID
	M
	
	3GPP TS 25.413/9.2.1.2
	

	   >RAB Subflow    
	M
	1 to <maxRAB-Subflows>
	
	The RAB Subflows shall be presented in an order that corresponds to the order in which the RBs are presented per RAB in the RRC container included in this IE.

	        >> Transport Channel IDs
	
	
	
	

	        >>> Dedicated channels ID
	O
	
	INTEGER (0..255)
	The DCH ID is the identifier of an active dedicated transport channel. It is unique for each active DCH among the active DCHs simultaneously allocated for the same MS.


7.1.1 RRC container

In UTRAN today, the RRC container is required when handing over within UTRAN and to UTRAN from another system.

The RRC container will be required when handing within GERAN and to GERAN from another system. The RRC container may include information on UE capabilities, UE system specific capabilities, UE security and possible UE stored predefined configurations in target system, all of which will require modifications for GERAN. Additionally, for handover within GERAN and between GERAN and UTRAN, the working assumption is to transfer all necessary RRC related information in the RRC container in order to minimise protocol reconfiguration in MS. 

The RRC container is defined in the table below. This container is transmissed between nodes when SRNS/SBSS relocation takes place.

The RRC container for UTRAN is defined in 3GPP TS 25.331. For GERAN Iu the RRC Container is defined in 3GPP TS 44.118. The following elements should be added to the transparent container in 3GPP TS 44.118, for the TrCH.

[The new elements, which are coming for, REL 6 highlighted in red.]

	Handover Scenarios
	GERAN-Iu to UTRAN
	UTRAN to GERAN-Iu
	GERAN-Iu to GERAN-Iu (Inter BSC)
	Need

	
	
	
	
	

	Radio Bearer Information Elements
	
	
	
	

	>Predefined configuration status
	No modifications
	GERAN predefined config
	GERAN predefined config
	OP

	>Signalling RB information list
	
	
	
	MP

	>>Signalling RB information
	
	
	
	MP

	>RAB Information list
	
	
	
	OP

	>>RAB Information
	
	
	
	MP

	Transport Channel Information
	UTRAN –no modifications; described in TS 25.331
	GERAN-TrCH
	GERAN-TrCH
	

	
	
	
	
	


The GERAN Transport Channel parameters which has to be added to the RRC Container are:
	Transport Channel Information Elements
	
	
	
	

	Uplink transport channels
	
	
	
	

	>UL Transport channel information common for all transport channels
	OP
	
	UL Transport channel information common for all transport channels

To be described in TS 44.118
	

	>UL transport channel information list
	OP
	1 to <MaxTrCH>
	
	

	>>UL transport channel information
	MP
	
	Added or reconfigured UL TrCH information

To be described in TS 44.118
	

	Downlink transport channels
	
	
	
	

	>DL Transport channel information common for all transport channels
	OP
	
	DL Transport channel information common for all transport channels

To be described in TS 44.118
	

	>DL transport channel information list
	OP
	1 to <MaxTrCH>
	
	

	>>DL transport channel information
	MP
	
	Added or reconfigured DL TrCH information

To be described in TS 44.118
	

	
	
	
	
	


7.2 Target RNC to Source RNC Container

Within this container, only required modifications are to the RRC container. In order to support handover to GERAN, an existing layer 3 message (i.e. RRC RADIO BEARER RECONFIGURATION) generated by target will be modified and will be contained in the RRC container.

	Handover Scenarios
	GERAN-Iu to UTRAN
	UTRAN to GERAN-Iu
	GERAN-Iu to GERAN-Iu (SRNC Relocation)
	GSM-A to GERAN-Iu

	Container IE’s
	
	
	
	

	RRC Container
	See subchapter following
	See subchapter following
	See subchapter following
	See subchapter following

	d-RNTI
	N/A
	N/A
	N/A
	-


7.2.1 RRC Container (Target RNC/BSC to SOURCE RNC/BSC)

The content of the RRC container in this case is presented below.

	Handover Scenarios
	GERAN-Iu to UTRAN
	UTRAN to GERAN-Iu
	GERAN-Iu to GERAN-Iu (SRNC Relocation)
	Need

	Container IE’s
	
	
	
	Need

	CHOICE RRC message
	Modifications required if GERAN introduces new message types.
	Modifications required if GERAN introduces new message types.
	Modifications required if GERAN introduces new message types.
	

	RADIO BEARER SETUP message
	N/A
	N/A
	-
	

	RADIO BEARER RECONFIGURATION message
	N/A
	Modified for REL6.
	Modified for REL6
	

	RADIO BEARER RELEASE message
	N/A
	N/A
	-
	

	TRANSPORT CHANNEL RECONFIGURATION message
	N/A
	N/A
	FFS
	

	PHYSICAL CHANNEL RECONFIGURATION message
	N/A
	N/A
	FFS
	

	RRC Handover to UTRAN Command
	No modifications
	-
	-
	

	RRC Handover Command
	N/A
	N/A 
	N/A 
	MP
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