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Proposed Draft CR to the TS43.129 on "Container Handling"

One of the Sections of the Stage 2 is on the “Container handling”. 

This draft CR is a contribution to this section. It describes the radio related containers used in GERAN A/Gb mode to GERAN A/Gb mode and in inter-RAT and inter-mode PS handover and their handling in the network nodes. 

5.6 Container handling 

There are two types of containers defined for the PS handover in GERAN A/Gb mode:

· Radio Network Containers carrying radio interface (Um) related parameters relevant for the MS and radio network, i.e. BSS (A/Gb mode and Iu mode) and RNC transparently to the core network; 

· Core Network Containers carrying parameters relevant for the MS and the core network.
5.6.1 Radio Network Container Handling 

Similar to UTRAN/GERAN Iu mode there are two radio-related containers to be used during PS handover in GERAN A/Gb mode:

· SourceBSS-to-TargetBSS Transparent Container;

· TargetBSS-to-SourceBSS Transparent Container; 

SourceBSS-to-TargetBSS Transparent Container will carry the information to be transported transparently between the Source BSS and Target BSS related to PS handover. 

TargetBSS-to-SourceBSS Transparent Container will carry the information to be transported transparently between the Target BSS and Source BSS related to PS handover.
In case of the inter-RAT / inter-mode PS handover the transparent containers defined for UTRAN/GERAN Iu mode i.e. “Source RNC to Target RNC Transparent Container” and “Target RNC to Source RNC Transparent Container” will be utilized and enhanced with new information elements when needed to support PS handover.
The generic handling of the Source Cell (GERAN A/Gb mode / UTRAN/ GERAN Iu mode) -to-Target Cell (GERAN A/Gb mode / UTRAN / GERAN Iu mode) is as follows:

· Created by the Source BSS or RNC or BSS Iu mode;
· Processed by the Target BSS or RNC or BSS Iu mode;

· Forwarded transparently by the SGSNs;

The generic handling of the Target Cell (GERAN A/Gb mode /UTRAN / GERAN Iu mode)  -to-Source Cell (GERAN A/Gb mode / UTRAN / GERAN Iu mode) Container is as follows:

· Created by the Target BSS or RNC or BSS Iu mode; 

· Processed by the Source BSS or RNC or BSS Iu mode;

· Forwarded transparently by the SGSNs;

5.6.1.1 Contents of the Radio Network Containers
The contents of the radio network containers will depend on:

· Type of channels that are subject to PS handover, i.e. shared or dedicated. 

Note: Currently dedicated channels are not considered in the PS handover in GERAN A/Gb mode.
· PS handover scenario, i.e. intra-mode or inter – RAT/Inter – mode.
Contents of the GERAN A/Gb mode -> GERAN A/Gb Radio Network Containers  

The SourceBSS-to-TargetBSS transparent container is needed to support PS Handover to UTRAN / GERAN Iu mode.  This container will carry the START PS and UE RAC that should be send to the target RNC / BSS Iu mode. For GERAN A/Gb mode -> GERAN A/Gb mode PS handover, SourceBSS-to-TargetBSS Transparent Container does not need to carry any shared channel (PDTCH) related parameters.  In case of dedicated channels, if considered, Target BSS may make use of the same channel configuration of the dedicated channels and FLO in order to avoid signaling on the air interface for setting up certain parameters. IE elements needed for configuration of the channels in the target cell will depend on the channel type. 
GERAN A/Gb mode -> GERAN A/Gb mode TargetBSS-to-SourceBSS Transparent Container shall carry the required information for access in the target cell and the information on allocated radio resources. The TargetBSS-to-SourceBSS container in case when shared channels are used includes the UL TBF / DL TBF parameters, PS Handover reference and generic parameters for access in the target cell (i.e. GPRS cell options, target cell “Cell Selection struct”, global power control parameters, reference frequency lists, cell allocation, GPRS mobile allocation)

In case PS handover of dedicated channels is defined, this container will carry IE specific to channel type. For example in case of FLO the relevant information to be included in this container would be:

· Per DBPSCH: HR/FR, interleaving, Amount of TrCHs. If the same configuration is used on each DBPSCH, this information is only sent for one DBPSCH.

· Per TrCH: CRC size, RMA. If the TrCHs have the same configuration on each DBPSCH, this information is only sent for one DBPSCH.

· Per TF: size of the transport block. If the TrCHs have the same configuration on each DBPSCH, this information is only sent for one DBPSCH.
Contents of the GERAN A/Gb mode  -> UTRAN Radio Network Containers

GERAN A/Gb mode -> UTRAN (SourceBSS-to-TargetRNC) Transparent Container is sent in the PS HANDOVER REQUIRED message and RELOCATION REQUEST message. It carries the following information:

· RRC Container as defined in TS25.331 will contain Inter RAT Handover Info (UTRAN specific information including START_PS/UE RAC) and Inter RAT UE radio access capability (MS Radio Access Capabilities) from BSS to RNC; 

· Target Cell Id.

GERAN A/Gb mode -> UTRAN (TargetRNC-to-SourceBSS) Container transfers the RRC message, i.e. HANDOVER to UTRAN Command message (as defined in TS25.331) used to perform handover from GERAN A/Gb mode to UTRAN. This message will be sent to the MS/UE in the PS Handover Command.

Contents of the UTRAN -> GERAN A/Gb Mode Containers

UTRAN -> GERAN A/Gb mode (SourceRNC to TargetBSS) Container is transferred within the RELOCATION REQUIRED message in order to support inter-RAT PS handover from UTRAN (CELL_DCH state or CELL_FACH state, only PS RABs established) to GERAN A/Gb mode. The information included in the container is Inter RAT handover Info as defined in TS25.331. Inter RAT HANDOVER INFO shall contain START_PS / UE RAC values.

Note1: Optionally MS RAC may be included in this container as well. However, this is still ffs.

Note 2: In Relocation Required the Old BSS to New BSS container [TS25.413] could be extended to support PS Handover IEs.

UTRAN -> GERAN A/Gb mode (TargetBSS to SourceRNC) Container carries the information needed by the MS when performing PS handover to GERAN A/Gb mode from UTRAN. This information is the PS Handover Command

Note:  In Relocation Command the Layer 3 information [TS25.413] could be extended to support PS Handover IEs.

Contents of the GERAN A/Gb mode -> GERAN Iu mode Radio Network Containers

GERAN A/Gb mode -> GERAN Iu mode (SourceBSS to TargetBSS (Iu mode)) Container is sent in the PS HANDOVER REQUIRED message and RELOCATION REQUEST message. It carries the following information:

· RRC Container as defined in TS 44.118 shall contain START_PS /MS GERAN IU capabilities

· Target Cell Id 

GERAN A/Gb mode-> GERAN Iu mode (Target BSS (Iu mode) to SourceBSS) Container carries the RRC message used in GERAN Iu mode to perform handover, i.e. RADIO BEARER RECONFIGURATION message as defined in TS44.118. This message will be sent to the MS in the PS Handover Command.

Content of GERAN Iu mode -> GERAN A/Gb mode Radio Network Container 

GERAN Iu mode  -> GERAN A/Gb mode (SourceBSS (Iu mode) -to-TargetBSS) Container is transferred within the RELOCATION REQUIRED message in order to support inter-mode PS handover from GERAN Iu mode to GERAN A/Gb mode. The information included in the container is Inter RAT or INtER mode handover Info with MS capabilities as defined in TS44.118. START_PS and shall be added to this IE. 

Note1: Optionally MS RAC may be included in this container as well. However, this is still ffs.
Note 2: In Relocation Required the Old BSS to New BSS container [TS25.413] could be extended to support PS Handover IEs.
 GERAN Iu mode -> GERAN A/Gb mode (TargetBSS-to-SourceBSS (Iu mode)) Container carries the information needed by the MS when performing PS handover to GERAN A/Gb mode from GERAN Iu mode (RRC Cell_Dedicated state or RRC CELL_Shared state, only PS RABs established). This information is the PS Handover Command. Over the air interface this message is sent in the HANDOVER from GERAN Iu mode COMMAND message.

Note: In Relocation Command the Layer 3 information [TS25.413] could be extended to support PS Handover IEs.
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Radio interface Signalling

Editors Note: This section will contain GERAN ( MS signalling and vice versa 

7.1
PS Handover Signalling (Um)

7.1.1
General

7.1.2
Overview of PS Handover messages

7.1.3
RLC/MAC segmentation

7.1.4
Inter RAT/mode PS Handover to GERAN A/Gb 

7.1.5
Inter RAT/mode PS Handover from GERAN A/Gb

7.2
Mechanisms for Initial Access in the Target Cell

7.2.1
General

This section describes two possible approaches to the MS making access in the target cell.  Both basic approaches assume that a handover procedure similar to that for the CS domain (Handover Access followed by Physical Information messages) takes place.  

The effect of synchronised networks is examined for both approaches where the exchange of Handover Access and Physical Information is not required as the TA can be derived in advance.  

The main assumptions applicable to the call flows are:

· USFs are required to schedule uplink data blocks.

· All identifiers and resources are known by the MS and target BSS before the MS makes the initial access in the target cell.

· The PS Handover Complete message can be sent at the earliest opportunity (it is not scheduled via USF).

7.2.2
Synchronisation of cells

The same synchronisation mechanisms as used for handover in GSM are used for PS handover.  The four cases in GSM are:

· Non-synchronised cells

· Finely Synchronised cells

· Pseudo Synchronised cells

· Pre-Synchronised cells

The non-synchronised cases are shown in Figure 1 and Figure 3 and are characterised by the requirement for the MS to obtain a valid uplink timing advance before it can transmit normal bursts. The MS shall notify its presence in the target cell through the transmission of access bursts to the BSS, and the BSS shall respond with a valid timing advance which in turn enables the MS to send normal bursts in uplink. 

The synchronised cases (finely synchronised, pseudo synchronised and pre-synchronised) are shown in Figure 2 and Figure 4 and all have different mechanisms for the provision of the timing advance that are described in detail in 3GPP TS 44.018 and TS 45.010.  It is FFS whether the same solution can be reused for PS handover.

All synchronised cases are characterised by the MS being aware of the timing advance to use in uplink in the target cell without requesting it from the BSS in the target cell. An MS may optionally  send  access bursts in the target cell for contention resolution purpose. The BSS does not respond with timing advance information. 

7.2.3
Option 1 – Downlink Data sent before PS HO Complete

In this approach, downlink data is not transmitted until the BSS has been made aware of the presence of the MS via the reception of a PS Handover Access message.  

7.2.3.1
Unsynchronised Networks Call Flow

The message flow for this option is shown in Figure 1.  The MS starts by sending PS Handover Access messages as access bursts to the network.  As there is no contention, the network should receive one of the access bursts.  The access bursts may contain some form of handover reference such as the lower bits of the MS TLLI or a reference number allocated by the source BSS for verification purposes.  This is similar to the Handover Reference in the CS handover case.

The BSS receives this message and detects that the MS has now made access in the target cell.  It sends a message to indicate that the MS has been detected.  The main purpose of this message is to give the Timing Advance information to the MS.  In this case a message similar to the Physical Information message defined for CS handover can be used.  It is called the Packet Physical Information message.  

The BSS may start sending downlink data as soon as it is aware of the MS making access in the target cell.  Thus downlink data is sent to the MS before the PS Handover Complete message has been received by the BSS. 

The PS Handover Complete message is sent in response to the Packet Physical Information message.  This message is sent on the PDCH in a valid block using RLC/MAC and is not scheduled via USF.  

It is assumed that the first downlink Data Block will contain a USF to schedule the first uplink data block as normal PDCH mechanisms (BSS in control of scheduling multiple TBFs) apply.  

It is FFS whether the BSS should be able to send downlink data before it has had a chance to verify that the MS is the one that it expects.  Some form of identifier (e.g. TLLI) can be embedded in the PS Handover Complete message.  However, it may be sufficient to include a handover reference number in the Packet Handover Access message.
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Figure 1
Option 1 – Downlink Data after MS contacts network

7.2.3.2
Synchronised Networks Call Flow

In the case of synchronous networks it is possible for the MS to calculate the TA of the target cell before it moves from the source cell.

Figure 2 shows the call flow in the case of synchronous networks.  In this case it is possible for the MS to start transmitting and receiving messages as soon as it switches to the target cell.

As described in 3GPP TS 44.018, handover access bursts may optionally be sent if indicated in the handover command message.  These are not shown in Figure 2 below.

The first message sent in the uplink is the PS Handover Complete message.  As blind transmission in the downlink is not being used in this scenario, the BSS must wait until a message is received before transmitting data in the downlink.  

This means that the MS cannot send the first uplink data block until it receives the USF in the first downlink data block.
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Figure 2
Option 1 – Downlink Data after MS contacts network, Synchronous Networks

7.2.4
Option 2 - Blind Transmission on Downlink

Blind transmission aims at minimising the interruption time on the downlink following handover.  The target BSS starts transmitting downlink data on the newly reserved resources in the target cell before the MS has synchronised with this cell (i.e. prior to receiving timing advance in the Packet Physical Information message).  The message flow for this scheme is shown in Figure 3.  

7.2.4.1
Unsynchronised Networks Call Flow

As the BSS must send the Packet Physical Information as an immediate response to the Packet Handover Access message, it is unable to send any downlink data at the same time.  Therefore the BSS interrupts delivery of downlink data in order to send the Packet Physical Information to the MS.
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Figure 3
Option 2 - Blind Transmission in target cell

The PS Handover Complete message, when the MS is polled by the USF, can be sent at the same time as the downlink data block is being received and the first uplink data block can be sent immediately afterwards.

Note:  In Figure 3 the DL data is shown as being sent before the Packet Handover Access, but it may be sent by the BSS at any time in the sequence.  The sending of the Packet Handover Access is dependant upon the reception of USF in the downlink data.

Editors note: It is FFS as to how the mobile station should respond when it receives downlink data which polls for a response prior to the mobile synchronising with the BSS. 

7.2.4.2
Synchronised Network Call Flow

In the case of blind transmission with synchronous networks, downlink data can be sent at the earliest opportunity.  This is similar to the case for blind transmission without synchronous networks.  However, uplink data transfer is also sped-up as shown in the call flow of Figure 4.
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Figure 4
Option 2 – Blind Transmission in target cell, Synchronous Networks

In this case uplink data can be sent in the block following the reception of the first downlink data block. This will probably be in the block following the one containing the PS Handover Complete message. This case is therefore the best in terms of reduced service interruption time.

As described in 3GPP TS 44.018, handover access bursts may optionally be sent if indicated in the handover command message.  These are not shown in Figure 4 above.

7.3
Methods for triggering PS Handover

A PS Handover is triggered by the BSS based on the received measurement reports or initiated by the reception of the PACKET CELL CHANGE NOTIFICATION message from the mobile station. The BSS controls which of the two methods to use for initiating the PS Handover.

When PS Handover is triggered by the BSS based on the measurement reports, the mobile station is in NC2 mode. The mobile station sends measurement reports to the network (BSS). When the network has found a new cell meeting the cell reselection criteria, and prepared for the PS Handover in that target cell, it sends the PS HANDOVER COMMAND message to the mobile station.

If not in NC2 mode, the mobile station may, by transmitting a PACKET CELL CHANGE NOTIFICATION message according to the Cell Change Notification procedure, make the BSS aware it has found a new cell meeting the cell reselection criteria. The network then prepares for the PS Handover in the indicated target cell and sends the PS HANDOVER COMMAND message to the mobile station. In order to avoid that the mobile station performs autonomous cell reselection due to timeout of T3208, the network can order the mobile station to enter NC2 mode by transmitting the message PACKET MEASUREMENT ORDER in response to the PCCN message. This will keep the mobile station in the cell until the PS HANDOVER COMMAND message is sent by the network, thus making it possible for the network to perform all necessary PS handover signalling and set up the radio resources in the target cell.

7.3.1 NC base measurement

7.3.2 Cell Change Notification

7.4
PS Handover Failure

Annex A:
Agreed Handover Principles

A.1

Agreed Handover Principles

1. It is the mobile station that is handed over to a target cell when one or more of its PFCs are subject to handover.

2. The source BSS makes the decision to initiate the handover preparation phase when required for PFC(s) subject to handover.

3. Information pertaining to all PDP contexts and PFCs relating to the MS should be sent from the old SGSN to the target SGSN in the handover signalling regardless of their QoS.

4. The target BSS should make the final decision on which PFCs are subject to handover and to assign resources over the Um interface in the target cell. This decision is based on the target BSS being able to fulfil the QoS for these PFCs. 

5. The old SGSN decides whether and when to forward data to the TEIDs provided by the new SGSN.

6. It is not required to have resources allocated in advance for bearers which themselves are not determined to be subject to handover by the target BSS. 

7. How the target BSS decides which PFCs to accept and which to reject should be implementation specific.  

8. For the PS Handover, forwarding of data is performed from the old SGSN either to the target BSS (intra BSS, intra SGSN-inter BSS) or to the new SGSN (inter SGSN); an optional optimisation for intra BSS handover will allow the BSS to decide how to handle the user data flow.

9. An explicit Routing Area Update procedure is performed (if required) when the HO procedure is terminated. 

10. The explicit RAU may not contain the following message sequences that are performed already during the handover procedure:

· Transfer of contexts between SGSNs (inter SGSN case);

· Exchange of SNDCP sequence numbers (inter SGSN case);

· Allocation of P-TMSI.

11. Uplink and downlink data transfer continues during the Routing Area Update procedure. This is possible because certain RAU centric functions are performed during the handover execution phase.

12. The PS Handover service shall support intra BSS, intra SGSN-inter BSS, inter SGSN and inter RAT scenarios.

13. Based on the quality of service parameters the MS or the network may throw away packets available for transmission in the uplink or downlink during the ongoing handover procedure.

14. The source BSS shall only request PS handover for one cell in each PS Handover Required message.

15. The PS Handover procedure is only performed when the target BSS pre-allocates resource for at least one PFC. In case the target BSS cannot allocate resources for at least one PFC the target BSS shall reject the PS Handover request using the PS Handover Reject message.

16. In case the mobile fails to synchronize to the target cell within a timeout period after having received a PS Handover Command, shall revert to the source cell and the old “channels”.

17. Optionally, in the case of Intra RAT/Mode PS handover, information pertaining to the radio resource realization of the PFCs subject to Handover can be transferred from the source BSS to the target BSS.

18. During the PS Handover preparation phase the SGSN (assuming RA change) assigns a unique identifier (P-TMSI, Local TLLI) for data transmission in the target cell. This Local TLLI is used for data transfer between the target BSS and the new SGSN. This Local TLLI is not sent to the MS. After PS Handover Completion the MS triggers the RAU procedure. After P-TMSI reallocation, which is performed during Routing area update, a new Local TLLI will be derived from the P-TMSI and using the current MM procedures.
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