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Draft CR to the Conversational TR: Initial Access in Target Cell for PS Handover 

Introduction

This paper proposes a mechanism for initial access in the target cell after handover has been commanded for conversational PS data flows.  

The two approaches to initial access were discussed in the Siemens contribution GP-030171 which was presented in GERAN #13 February 2003.  This contribution considers a conversational service on a dedicated PDTCH like channel supporting SACCH for measurement reporting.  

Proposal

It is proposed to add the following text to section 6.2 (Handover of PS Services) of the Conversational TR regarding mechanisms for initial access in the target cell for PS Handover.  

6 Features for provisioning of Conversational QoS

< NOTE: This clause will describe the different features with a Stage 2 level of details. >
6.1 Radio Resource Management

6.2 Handover of PS services

<next modified section>

6.2.X. Mechanisms for Initial Access in the Target Cell

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.  This means that a dedicated channel has been reserved for the access and subsequent data transfer.  This dedicated channel is called a Dedicated PDCH (DPDCH) in this section.  

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).  

6.2.X.1. Synchronisation of cells
The same synchronisation mechanisms as used for handover in GSM may be used for PS handover.  The four cases in GSM are:
· Non-synchronised

· Finely Synchronised

· Pseudo Synchronised

· Pre-Synchronised

The non-synchronised cases are shown in 6.2.X.2.1 and 6.2.X.3.1 and are characterised by a requirement to send a packet handover access from the MS at cell access, and the need for the BSS to respond with a packet timing advance message.

The synchronised cases (finely synchronised, pseudo synchronised and pre-synchronised) are shown in 6.2.X.2.2 and 6.2.X.3.2 and all have different mechanisms for the provision of the timing advance that are described in detail in 3GPP TS 44.018.  
All synchronised cases are characterised by the optional requirement to send the handover access access bursts which is indicated in the handover command message sent in the source cell.  The physical information is not sent by the BSS to the MS in the target cell for these cases.  

6.2.X.2. 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.  

6.2.X.2.1. Option 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 DPDCH 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

6.2.X.2.2. Option 1 - Synchronised Networks Call Flow

In the case of synchronous networks it is possible for the network to convey information to the MS about the TA in the target cell before it moves from the source cell.  This information is passed to the mobile in the PS Handover Command (in the same manner as in the Handover Command in the CS case).  

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 44.018, handover access 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

6.2.X.3. 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.  

6.2.X.3.1. Option 2 - 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 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.  

The benefit of this mechanism is:-

· Reduction in interruption time in the downlink

This mechanism may lead to the following problems:-

· Downlink data may have to be discarded by the BSS in order for the BSS to transmit the Packet Physical Information message (although this will only be one radio block).  

· The MS has to enable its transmitter and receiver for normal operation before synchronising to the network.

· If the network polls the MS for a response in the downlink data this may delay the sending of the PS Handover Complete. 

This mechanism benefits the interruption time on the uplink as the first opportunity to send an uplink data block is after the reception of the first downlink data block.  As this message flow does not require a round trip time a certain degree of speed-up compared with option 1 can be expected.  

Note:  In Figure 1 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.  Also, the sending of the packet handover access is not dependant upon the reception of downlink data.
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. 

6.2.X.3.2. Option 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 44.018, handover access access bursts may optionally be sent if indicated in the handover command message.  These are not shown in  figure 4 above.
<end of modified section>
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