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Scope of Work Effort for GAN PS Handover
1. Introduction
The scope of the work effort required to support PS handover between a GERAN/UTRAN cell and a GAN cell is investigated. 
· The PS handover procedure allows for ensuring minimum service interruptions at cell change by having the necessary LAU and RAU procedures performed in parallel with the flow of user plane PS data. 
· Without the use of PS handover to/from a GAN cell whenever a cell change is required, these service interruptions will be determined by the time required to complete the LAU and RAU procedures in the new cell and the time required to establish necessary radio resources in the new cell (primarily an issue for PS handover to a GERAN cell). 
· In addition, without PS handover then all ongoing TBFs in a GERAN cell (RABs in a UTRAN cell) would need to be dropped prior to GAN rove-in. If VoIP is supported on one of these TBFs then releasing that TBF  will force SIP signaling to once again be invoked to set up the VoIP session in the new GAN cell and there will be some corresponding delay penalty experienced. 

· As such, the primary justification for supporting PS handover between a GERAN/UTRAN cell and a GAN cell remains the same as for supporting PS handover between a GERAN cell and a UTRAN cell.

2. PS Handover from a GERAN/UTRAN cell to a GAN Cell

PS handover from a GERAN/UTRAN cell to a GAN cell can proceed as follows:

· While one or more packet data sessions are active in a GERAN/UTRAN cell an MS uses neighbour cell list information for measurement reporting purposes (i.e. the GAN coverage is not yet detected).
· Upon detecting the presence of GAN coverage the MS performs GAN registration and receives the ARFCN/BSIC of the corresponding GANC.

· If the ARFCN of the GANC for which GAN registration was successfully performed is included in the neighbour cell list of the GERAN/UTRAN cell the MS begins sending measurements for the GAN cell and reports an RXLev of 63.
· Sending measurements that include the GAN cell can be considered as implicitly indicating that the MS supports PS handover to a GAN cell (e.g. we can avoid modifying the MS RAC IE to explicitly indicate MS support for PS handover from a GERAN cell to a GAN cell):
· If the BSS/UTRAN knows that a specific ARFCN corresponds to a GAN cell then an MS that sends the network a measurement report that indicates an RXLev of 63 for that ARFCN implicitly indicates it supports PS HO to GAN.

· If the BSS/UTRAN does not know that a specific ARFCN corresponds to a GAN cell then an MS that sends the network a measurement report that indicates an RXLev of 63 for that ARFCN will be sufficient to implicitly indicate the MS supports PS HO to GAN. This is because we are talking about PS Handover to GAN (not CS Handover to GAN) and so we are free at this point to require an MS that supports PS handover to GAN to only send the network a measurement report that indicates an RXLev of 63 for an ARFCN that it has determined to be associated with GAN service.
· A BSS/RNC that supports PS Handover to a GAN cell can then initiate the PS handover preparation phase essentially as per legacy PS handover preparation phase for the inter-RAT case. One exception is that the GANC sends the MS a GA-PSR-ACTIVATE-UTC-REQ message and receives a GA-PSR-ACTIVATE-UTC-ACK message during the preparation phase to prepare the GAN PS transport channel. Note that PS handover between GERAN and GAN is considered as an inter-RAT PS HO as the anticipated stage 2 scenarios will show that there are differences from PS handover between two GERAN cells (i.e. having a common Gb interface should not be sufficient grounds to consider PS handover between GERAN and GAN as an intra-RAT PS HO).
· The execution phase begins after completion of the preparation phase and results in a PS Handover command being sent to the MS in the GERAN/UTRAN cell (again essentially as per legacy procedures).

· The handover command sent to the MS in the GERAN/UTRAN cell would not actually contain a tunneled PS Handover command unique to GAN mode as all the MS needs to do at this point is to switch to GAN mode and begin using the PS transport channel.

· The MS does not need to acquire system information for the target GAN cell prior to accepting a PS handover to that cell since the necessary system information will already have been obtained by the MS during the GAN registration procedure.
· Exactly what the target GANC would use to determine that PS handover to GAN was successful would need to be clarified so that the PS handover execution phase can be completed (i.e. so that the source BSS/RNC can be informed that local PS resources can be released). For example there could be a new GA-PSR signaling message such as ”GA-PSR-HANDOVER-COMPLETE”  sent by the MS to inform the GANC of this success condition as shown in  step 12 of Figure 1.
· Figure 1 below captures the key events associated with PS handover from a GERAN cell to a GAN cell.
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Figure 1 – PS Handover from a GERAN Cell to a GAN Cell
3. PS Handover from a GAN cell to a GERAN/UTRAN cell
PS handover from a GAN cell to a GERAN/UTRAN cell can to a great extent re-use the same preparation and execution phase as for legacy inter-RAT PS handover.  However, there are some differences that exist:

· During GAN registration the MS sends the GANC a GA-RC Register Request message that includes the GAN Classmark IE which can be modified to indicate an MS is capable of PS handover from a GAN cell to a GERAN/UTRAN cell.
· At any point while a GA-PSR transport channel is active the GANC may determine that the MS would be better served in a GERAN/UTRAN cell and therefore trigger the PS handover procedure if the MS supports PS handover. How this determination is made by the GANC is FFS but may be based on measurement information sent by the MS to the GANC while in the GA-PSR ACTIVE state in GAN mode. For example, the GANC could send the MS an explicit GA-PSR signaling message that indicates when the MS should start sending measurement reports providing information about GERAN/UTRAN cells.
· A GA-PSR Handover Command (new) would be sent to the MS in the GAN cell during the execution phase and would have to clearly distinguish between the cases of PS handover to GERAN cell and a UTRAN cell as the MS needs some unique way determine which type of tunneled PS handover command is present.

· For the case of PS handover from a GAN cell to a GERAN cell the MS would have to be provided with target cell system information during the PS handover execution phase (e.g. as part of the GA-PSR Handover Command). The GANC will be able to acquire this system information using either RIM/NACC procedures or using the Target BSS to Source BSS Transparent container sent by the target BSS during the PS handover preparation phase.
4. Conclusion
The scope of the work effort required to support GAN PS Handover appears to be significant enough to require an initial stage 2 effort prior to developing stage 3 CRs. As such, it is proposed that a new work item be agreed for introducing the GAN PS Handover feature.
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2. GAN Registration (all of it) 








MS/UE





-








ACK




















ACTIVATE

















13








-














GANC

















4. PS HANDOVER REQUIRED (cell CGI…)






































3. Some triggering mechanism 























9. PS HANDOVER REQUIRED ACK
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)Uplink and downlink data sent and received via GAN. 








And in parallel RAU and LU.
































1. MS in packet transfer in a GERAN cell
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13. Uplink and downlink data sent and received via GAN in parallel with RAU and LAU. 
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