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Benefits of preferred GAN mode indication from MS
1. Backgrounds
In GERAN#36 and GERAN#36bis meetings it has been discussed whether an indication of preferred GAN mode is needed, see GP-071680[1], GP-071791[2] and G2-080029[3]. No agreement has been reached during previous meetings and this document explains further why we need this indication related to service based handover.
2. Problem
Service Handover information in UTRAN

In TS 25.413[4] an indication of “service handover” may be included during RAB Assignment procedures, see detailed description below:

If included, the Service Handover IE tells if the requested RAB 

· should be handed over to GSM, i.e. from a NAS point of view, the requested RAB should be handed over to GSM as soon as possible although the final decision whether to perform a handover to GSM is still made in the UTRAN.
· should not be handed over to GSM, i.e. from a NAS point of view, the requested RAB should remain in UMTS as long as possible although the final decision whether to perform a handover to GSM is still made in the UTRAN.
· shall not be handed over to GSM, i.e. the requested RAB shall never be handed over to GSM. This means that the UTRAN shall not initiate handover to GSM for the UE unless the RABs with this indication have first been released with the normal release procedures.
So the Service Handover information is sent from CN to UTRAN based on the services requested by the MS, which indicates to the UTRAN side whether it should handover to GERAN or not. 

Service Handover information in GERAN

Similar procedures also exist in Assignment Request procedures in GERAN, and the definition is described below in TS 48.008[5]:

Service Handover information is coded as follows:
Bits 4-8: Spare.

Bits 1 - 3:

3 2 1

0 0 0 
Handover to UTRAN or cdma2000 should be performed


Handover to UTRAN or cdma2000 is preferred. The handover evaluation of the target cell for
 

handovers shall take into account the preference for UTRAN or cdma2000.

0 0 1 
Handover to UTRAN or cdma2000 should not be performed


Handover to GSM is preferred. The handover evaluation of the target cell for handovers 


shall take into account the preference for GSM.

0 1 0 
Handover to UTRAN or cdma2000 shall not be performed


Handover to UTRAN or cdma2000 is not allowed.

How to use Service Handover information in GAN?

However the above Service Handover information can not be correctly used when GERAN/UTRAN -> GAN handover occurs because the GANC has no knowledge about this Service Handover information when indicating its GAN mode (i.e. selection of GAN A/Gb mode or GAN Iu mode) during GAN registration procedures. The following examples give the detailed explanation about this problem.
Scenario 1: 
a) The MS has initiated a service in GERAN coverage and due to limitations of the mobile station or the network it is attached to, the service requested by the subscriber can be better served in another RAT and then the MSC may include in the ASSIGNMENT REQUEST message a Service Handover information element indicating that "handover to UTRAN or cdma2000 should be performed". 
b) The MS initiated the GAN registration and the GANC decided to provide GAN A/Gb mode to the MS since it had no knowledge about the Service Handover information “handover to UTRAN or cdma2000 should be performed”.
c) When MS triggered handover from GERAN to GAN the source BSS has received from the MSC the HO information “handover to UTRAN or cdma2000 should be performed”. The source BSS decided to handover the MS to a UTRAN cell instead of a GAN A/Gb cell and the MS can not be handed over to the GAN cell. And even if the source BSS still decided to handover the MS to the GAN A/Gb cell the services will have a low quality since the Service Handover information hasn’t been respected.
Scenario 2: 
a) The MS has initiated a service in UTRAN coverage and due to the service requested by the subscriber can not be provided in GERAN and then the MSC included in the RAB ASSIGNMENT REQUEST message a Service Handover information element indicating that "handover to GERAN shall not be performed ". 

b) The MS initiated the GAN registration and the GANC decided to provide GAN A/Gb mode to the MS since it had no knowledge about the Service Handover information “handover to GERAN shall not be performed”.

c) When MS triggered handover from GERAN to GAN, the source RNC has received from the MSC the HO information “handover to GERAN shall not be performed” The source RNC decided to handover the MS to a UTRAN cell instead of a GAN A/Gb cell, thus the MS can never be handed over to the GAN cell.
3. Solution
According to the above discussion it is obvious that the service based information has to be delivered to the GANC at the time of registration, if not the subsequent handover procedures can not be implemented correctly and the quality of services can not be guaranteed.
The proposal – An indication of preferred GAN mode in Registration Request message
The Service Handover information included in Assignment Request messages is based on the services subscribed by the MS, so the MS also knows this service based information.
When the registration to GAN network is initiated the MS can bring this information to the GANC and thus the GANC can provide the GAN mode much more suitable, which is shown in the figures below:
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	Preferred GAN Mode indicator IEI
	octet 1 
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	octet 2 

	Spare
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	octet 3


Figure 1: Preferred GAN mode indicator IE

Table 1: Preferred GAN mode indicator Information
	PGMI, Preferred GAN Mode indicator (octet 3)

Bits 2-1
00   Prefer A/Gb mode
01   Prefer Iu mode

10   None
All other values are reserved for future use.


4. Conclusion
Huawei proposes to include the indication of preferred GAN mode indicator in GAN registration request message from the MS which will indicate to the GANC to select the most suitable GAN mode.
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