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Efficient Mobility between GERAN/UTRAN and EGAN
1. Problems
In legacy GAN an MS can only rove-out to GAN A/Gb mode from GERAN/UTRAN. After the introduction of GAN Iu mode the MS can rove-out to either GAN Iu mode or A/Gb mode since the A/Gb mode is kept for compatibility in EGAN. Agreement is reached that MS/GANC can support GAN A/Gb only, GAN Iu only or both.

In the case that MS and GANC support both GAN A/Gb mode and GAN Iu mode the MS can move between GERAN/UTRAN and GAN/EGAN and the GAN network can freely select GAN A/Gb mode or GAN Iu mode. It is obvious that it will be more efficient if an MS performs mobility related procedures, e.g. roving, handover, between GERAN to GAN A/Gb mode, or between UTRAN and GAN Iu mode (see the Table1 below). 
Table1: Performance comparison of HO

	Mobility
	GERAN
	UTRAN

	GAN A/Gb mode
	Efficient
	Less efficient since this is a inter system HO

	GAN Iu mode
	Less efficient since this is a inter system HO
	Efficient


At present time there exists no mechanism to ensure the efficient mobility between GERAN/UTRAN and GAN Iu or A/Gb mode. 
This document proposes a solution to allow the MS to indicate its preferred mode selection in GAN and EGAN.
2. Discussion

GANC can know current coverage of MS from location information like cell identity included in the registration request message and can also know the state of MS in current coverage. When MS is in GERAN/UTRAN coverage, GANC can decide whether to use A/Gb mode or Iu mode based on the above location information and state information as well as its local policy. 

For example, 

· if GERAN Cell ID is included in the registration request message, and the state of MS is CS dedicated, then GAN network should use A/Gb mode; 

· if GERAN Cell ID is included in the registration request message, but the state of MS is IDLE, then GAN network may select Iu mode e.g. due to load balancing. 

In the latter case the GPRS state information should be added, otherwise the GANC will not get information whether the MS is in ACTIVE or STANDBY state, e.g. as the class C MS only provides GPRS service. Figure 2.1 and Table 2.1 shows the modifications required to GRS State IE:
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	GSM RR/UTRAN RRC/GPRS State IEI
	octet 1

	Length of GSM RR/ UTRAN RRC/GPRS State contents
	octet 2

	spare
	GPS
	GRS
	octet 3


Figure 2.1 GSM RR/UTRAN RRC/GPRS State Information Element

Table 2.1 GPRS State Information
	GPS, GPRS State (octet 3)

Bit 
5 4

0 0   GPRS is in PACKET IDLE MODE
0 1   GPRS is in PACKET TRANSFER MODE
10   Unknown

Other values are reserved for future use.


In case the MS has found no GERAN/UTRAN coverage the MS can not provide any useful information to assist GANC for mode selection and this should be further investigated, see below.

Solution 
The MS will have some relevant information about GAN mode selection, e.g. HPLMN GAN mode capability, and the MS can directly indicate to GANC which mode it prefers by an additionally introduced indicator in GA-RC REGISTER REQUEST message. The advantage of this solution is that the MS can explicitly inform the GANC about its preferred GAN mode. The proposed format and value set of this indicator is shown below in this new PGI IE:
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	Preferred GANC indicator IEI
	octet 1 

	Length of Preferred GANC indicator value contents
	octet 2 

	Spare
	PGI
	octet 3


Figure 2.2 Preferred GANC indicator Information Element

Table 2.2 Preferred GANC indicator Information
	PGI, Preferred GANC indicator (octet 3)

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

11   None


When GANC receives the register request message including Preferred GANC Indicator (PGI) IE from the MS, the GANC will know which mode the MS prefers according to the IE. The GANC may based on the PGI decide to accept registration request to A/Gb mode or Iu mode. The following figure depicts this case clearly. If necessary the Redirection procedure may be performed. If the MS doesn’t indicate any preferred mode, then GANC may select mode according to its local policy.
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Figure 2.3 Mode selection based on Preferred GANC indicator IE
3. Consequence if not approved

In the case MS supports both A/Gb mode and Iu mode and if no relevant information of preferred GAN mode is provided by the MS, the GAN network will not be able to select the most suitable GAN mode to the MS. 

4. Conclusion 

TSG GERAN should develop CRs to 43.319 and 44.319 to specify the mode selection between GAN and EGAN.
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