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PS Handover Support for Shared Channels

1. Introduction

It was agreed in GERAN#16 that the PS Handover feature should be made independent from the channel combination and the QoS of the PFC.  This decision brings about the possibility of providing PS Handover for PFCs supported purely on shared channels thus allowing the reduced service interruption times provided with PS Handover to be coupled with the statistical multiplexing gains of a shared channel.  Such a combination seems to be potentially attractive for some services such as gaming, streaming and interactive data services. 

However, some changes to the current concepts of PS Handover may be required in order to fully support it on shared channels as up till now the PS Handover concept has been developed for conversational services on dedicated channels.  This paper investigates the changes needed to the PS Handover procedures in order to support services that use purely shared channels.  

2. Requirements

2.1. GRR Signalling

As agreed in GERAN#16, any service requiring the PS Handover feature should be controlled by the GRR function.  GRR messages will be exchanged between peer entities in the MS and BSS over either separate TBFs or via a stealing mechanism.  This will be the same as for the dedicated channel case.  

2.2. GRR entity establishment and release

The methods for establishing GRR entities in the MS and BSS as described in section 5.6 of [1] can be extended to the use of a shared channel.  The RLC/MAC control message used to allocate the resources has a flag to indicate that a GRR instance should be created in the MS.  This method is therefore applicable to both the shared and dedicated channels.  

However, the default control plane concept may need some adaptation in order to cope with the different environment encountered on a shared channel.  The default control plane concept allows the two peer GRR entities to communicate immediately after the channel allocation.  In the dedicated channel scenario, this includes the TFIs for the GRR signalling channel.  For shared channels it would not be possible to hard-wire TFIs for GRR signalling.  There are two main reasons for this:

· If more than one MS with services requiring PS Handover are to be placed on the same shared channel it is not possible to hard-wire the TFI values.  

· TFIs are shared between multiple MSes and therefore in demand so might not always be available.  It could therefore be possible to just rely on stealing for GRR message transfer.  

For these reasons it is proposed that the initial RLC/MAC control message used for channel allocation and containing the create GRR flag be extended to include the TFI values to be used for GRR signalling.  Stealing should also be allowed but for some services there may not be data to send at a given time and GRR messages would suffer unnecessary delay.  Thus it is important to have the possibility to specify a separate TFI for GRR messages.  

Not having hard-wired TFI values for GRR signalling also affects the handover case.  The TFIs to use for GRR signalling in the target cell should be conveyed to the mobile whilst it is still in the source cell along with all the other resource information.  

When the service is to be released, the same procedures as those described in sections 5.6.5 and 5.6.6 of [1] can be used.  These procedures rely on an RLC/MAC control message (the exact message is still FFS) being sent from the BSS to the MS in order to release the GRR connection (if there are no other PFCs subject to handover).  

2.3. Resource Allocation

As the resource allocation and re-allocation functions are handled by RLC/MAC control messages for dedicated PS channels according to [1], there should be little problem in translating this to a shared channel that also uses RLC/MAC control messages.  

2.4. Initial Access

Another key function of the PS Handover is the initial access in the target cell by the MS.  As the resources have already been allocated, the MS can make the initial contact on the assigned data channel using access bursts.  

In the case of a dedicated channel, a mechanism similar to the CS handover procedures on the A interface has been proposed in section 5.3.5 of [1].  In this procedure the MS starts sending PS HO Access bursts as soon as it tunes to the new frequency and timeslot.  The network will listen for these bursts and respond with the PS Physical Information message containing Timing Advance information.  

In the case of a shared channel this mechanism cannot work in the same way.  There seem to be two major options:

· Prepare a shared PDCH without allocating any other mobiles to it in order to receive the MS being handed over and then allow other users onto the channel afterwards.  

· Allow the BSS to schedule the handover access opportunities via the USF mechanism on a shared channel with other users.  

These two options are analysed in further detail below.  

2.4.1. Option 1

This mechanism can be the same as that proposed for access to dedicated PDTCH-like channels as described in section 5.3.5 of [1].  The message flow in the case of unsynchronised networks is shown in Figure 1.  

The PS Handover Access (consisting of 4 access burst) is sent on the uplink of the shared PDCH.  The BSS responds with the Packet Physical Information message as a GRR message on the GRR TBF (or via stealing on the user data TBF), which includes the appropriate timing advance information.  The mobile may then receive downlink user data.  

The mobile acknowledges that the Timing Advance information has been received and that the access has been completed in the target cell by sending a GRR PS Handover Complete message on the uplink GRR TBF (or on the uplink data TBF via stealing).  Uplink user data blocks may be sent after this in response to allocated USFs.  
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Figure 1
Option 1 – Initial Access on Shared Channel, no Other Users

2.4.2. Option 2

Option 2 allows for a mobile to make the initial access on a shared PDCH whilst other mobiles are using the channel.  In this case the mobile is not free to send the PS Handover Access at any time and must be scheduled by a USF.  

This is shown in Figure 2 where the BSS sends a USF to the mobile in order to allow it to make the PS Handover access.  However, as the network cannot be exactly sure when the mobile will be in a position to receive the DL data blocks with USF addressed to it, the network must repeatedly provide UL opportunities to the mobile until access has been made or the handover is deemed to have failed.  

Such a scheme will mean that the service interruption time is longer compared with a dedicated channel, as the network will not want to allocate every uplink block to the new mobile.  It will also mean some drop in efficiency in the uplink as some uplink slots allocated for the PS Handover Access will be wasted.  However, for services where the service interruption time can be allowed to be slightly longer this should be an acceptable trade-off.  

Figure 2 shows that the remaining message flow is the same as for option 1.  Note that in both cases the Packet Physical Information message may carry a USF for the mobile allowing an uplink send opportunity.  


[image: image2.wmf]MS

BSS

2  PS Handover

Access

[UL SPDCH]

[DL SPDCH]

3 Packet Physical Info

(includes TA )

5  PS Handover Complete

[UL SPDCH]

4  DL Data Block

(with USF for uplink)

[DL SPDCH]

6  UL Data Block

[UL SPDCH]

First downlink

data block

received

First uplink data

block sent

1 Ay DL Block

(with USF for uplink)

[DL SPDCH]


Figure 2
Option 2 – Initial Access on Shared Channel, with Other Users

In this solution the MS must be configured with the USF that the network will use to indicate that it can send the PS Handover Access.  This can be part of the PS Handover Command sent to the mobile whilst it is still in the source cell.  

2.4.3. Discussion

Option 1 provides the minimum service interruption time but requires more complexity in the BSS.  The BSS must be able to reserve a shared channel for each mobile that is moving into that cell.  However, this does have commonality with the dedicated channel solution. 

Option 2 allows shared channels to operate as per normal with several mobiles sharing the channel at the same time as the mobile making the initial access.  However, service interruption times are likely to be longer as the network is unlikely to allocate every uplink block to the mobile wishing to make access in the target cell.  

By adopting option 2 as the mechanism for initial access it is possible to cover both cases.  An individual BSS can decide (based on QoS and/or policy) whether or not to assign a shared channel with other users or not.  The mobile simply has to wait for a valid USF before sending the PS Handover Access message.  In the case where there are no other users, the mobile will be able to send it in the next available uplink slot.  

3. Conclusion

This paper has shown that the PS Handover feature can be applied to services running on purely shared packet data channels with a minimum of changes to the procedures currently described in [1].  

The same protocol architecture as applied to the PS dedicated channels, with GRR in control of the radio resource management but using RLC/MAC control messages for resource allocation/de-allocation, can be applied to shared channels.  Differences occur in the default control plane concept and the initial access where some small modifications to the PS Handover procedures are proposed for shared channels.  

The major impacts on the current PS Handover mechanism foreseen in this paper are:

· Specification of GRR TBF (TFI values) for shared channel in initial resource allocation message and PS Handover messages.  

· Different procedure for initial access – network controlled opportunities for PS Handover Access via the USF.  

The USF based control of when the MS is allowed to send the PS Handover Access burst allows for an MS to make access to a shared channel with zero or more other mobiles already using the channel.  Thus the BSS is free to trade-off the service interruption time with the efficiency of the channel.  
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