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Service based handover in GAN
1. Backgrounds
In GERAN#36bis meeting a parameter “Service Handover” was introduced in GA-RRC channel activation procedures in draft CR [1] of GAN Iu mode changes (Stage 3). The definition of Service Handover has been described both in TS48.018 [3] and TS25.413 [2], i.e. during service establishment the MSC may include Service Handover information in Assignment Request and RAB Assignment Request message as an indication to GERAN/UTRAN. Huawei believes the information is useful. How to retrieve and use this information needs to be further discussed and this document is mainly focusing on this aspect.
2. Problems
In GSM/UMTS system the Service Handover information is sent from CN to BSS/RNC based on the type of services indicated at RAB initiation or the network may include the Service UTRAN CCO in the PDU to indicate if the Cell Change Order/PS handover to UMTS should/shall be performed. After receiving this information, the BSS/RNC will store the information and later use this information for handover evaluation. It will not transfer this information to the MS because the decision of handover is made by the BSS/RNC.
The problem is that we consider Service Handover information in draft CR for GAN Iu mode, but information related to Service Based Handover is not included in GAN A/Gb mode. Service Based Handover should also be introduced in GAN A/Gb mode.
In the draft CR for GAN Iu mode the Service Handover Information will be sent from the GANC to the MS which is responsible to trigger handover procedures to GERAN/UTRAN from GAN. In this case the Service Handover information is sent only in the direction from CN to MS. 
The problem is that if the Service Handover information is not always received from the CN (since the information is optional), the GANC will have no information about service based handover preference, which may result in service interruption, see the description below.
Scenario: 
a) The MS was involved in the Video service in GAN Iu mode and the operation mode of MS is GERAN/UTRAN-preferred. During RAB Assignment procedures the MSC did not include the Service Handover Information.  
b) Later the MS detects the GERAN coverage and sends the GA-RRC Handover Information to the GANC to trigger the handover procedures from GAN since it is GERAN/UTRAN-preferred.
c) The GANC has no Service Handover information and decides to handover the MS to the GERAN cell and the Video service can not be continued in GERAN coverage.
Another problem is that if the service is initiated by the MS why should we then need the Service Handover information from CN to MS? The MS itself knows the requirements of the service and can trigger the handover procedures. 
3. Solution
According to the above discussion the operation of MS can control the service continuity in GAN network. In addition to considering the Service Handover information from CN, it is required to consider the Service Handover information from the MS and the actions taken by MS/GANC after sending or receiving Service Handover information.
Proposal 1 –indication of Service Handover information from MS
If the MS does not receive Service Handover information during GA-RRC channel activation procedures in the GA-RRC ACTIVATE CHANNEL message from GANC the MS may include the Service Handover information to GANC in GA-RRC ACTIVATE CHANNEL ACK message, see the figure below.
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MS   GANC  

GA - RRC ACTIVATE CHANNEL   (including  Service Handover information)  

GA - RRC ACTIVATE CHANNEL   (includ ing   Additional  Service Handover information)  

GA - RRC ACTIVATE CHANNEL  COMPLETE  

Proposal 2 –addition of Service Handover information also in GA-CSR/PSR CHANNEL ACTIVATION
As in the GA-RRC channel activation procedure, during GA-CSR/PSR channel activation procedures, if the MS does not receive Service Handover information in GA-CSR/PSR ACTIVATE CHANNEL message from GANC, the MS may include the Additional Service Handover information to GANC in GA-CSR/PSR ACTIVATE CHANNEL ACK message, see the figure below.
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MS   GANC  

GA - CSR/PSR  ACTIVATE CHANNEL   ( include Service Handover information)  

GA - CSR/PSR  ACTIVATE CHANNEL   (include  Additional  Service Handover information)  

GA - CSR/PSR  ACTIVATE CHANNEL  COMPLETE  


Proposal 3 – definition of Additional Service Handover information

Additional Service Handover information: 
· handover to GERAN should be performed (can be set by CN or MS)
· handover to GERAN should not be performed (can be set by CN or MS)
· handover to UTRAN should be performed (can be set by CN or MS)
· handover to UTRAN should not be performed (can be set both by CN or MS)
· handover to GERAN shall not be performed (this can only be set by CN)

· handover to UTRAN shall not be performed (this can only be set by CN)

Proposal 4 - the operation of MS based on Service Handover information
Based on the Additional Service Handover information received from CN or generated by the MS itself it may only include the cell list and the associated signal level as defined by the Additional Service Handover information. 
For example, if the MS is in GAN A/Gb mode and the Service Handover information indicates “handover to UTRAN shall not be performed”, then the MS should not trigger the handover to UTRAN, i.e. the MS may not include measurements of UTRAN cells in GA-RRC Handover Information message, which can guarantee that the GANC will not handover the MS to a UTRAN cell.  
Proposal 5 – the operation of GANC based on Additional Service Handover information
Based on the Service Handover information received from CN or MS, the GANC should make handover decision according to the Service Handover information.
For example, if the MS is in GAN A/Gb mode and the Additional Service Handover information available in GANC indicates “handover to UTRAN shall not be performed”, but the MS still includes measurements of UTRAN cells in GA-RRC Handover Information message to trigger subsequent handover procedures, the GANC shall ignore the measurements of UTRAN cells and only consider to handover the MS to a GERAN cell.
4. Conclusion
Huawei proposes to improve current service based handover procedures in GAN mode.
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