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1. Introduction
At SA1#25 we discussed general behaviors of multi system terminals and made four use cases. 

However, we did not discuss each of the factors which affect the use cases; thus, the use cases are somewhat unclear. 
Therefore we suggest the following considerations for the behaviors of multi system terminals. 
2. Discussion
[Abbreviations]

SSUT: Systems Supported by User’s Terminal
[Considerations of multi system terminals]
1) Subscription
There are two kinds of subscription from a user’s perspective: single subscription to an operator and multiple subscriptions to multiple operators.
· In a single subscription a user subscribes only to a single operator and can use all of her/his SSUT. A single subscription can be divided two cases. 
· An operator deploys several systems including supported systems of a user’s terminal. 
· An operator deploys one of the SSUT’s and has a roaming agreement with other operator(s) deploying the other SSUTs. 
· In multiple subscriptions a user selects the operators for each SSUT by herself/himself. A selected operator for a system could deploy other SSUTs or not. 
Presented below is an example of a single subscription.
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Fig. 1 An example of a single subscription

NOTE: The figure only represents an operator and its deployed systems not coverage areas.
The terminal of a user has two system capabilities, system 1 and system 2. 

In case of ① operator A deploys both system 1 and system 2, and a user subscribes to operator A for both systems. (Some operators in Korea and China are taking this kind of approach.) In case of ② operator A only deploys system 1 but has a roaming agreement with operator B to provide system 2 service. With only a single subscription to operator A, a user can use SSUT. (Some operators in the USA are taking this kind of approach.)
· Concerns

· Each system of each operator has different authentication and data storage methods, thus a method to interwork with each other is required.
Presented below is  an example of multiple subscriptions.

[image: image2.emf]1

2

A

B

1

2

A

B


Fig. 2 An example of multiple subscriptions

NOTE: The figure only represents an operator and its deployed systems not coverage areas.
Operator A only deploys system 1 and operator B only deploys system 2, and a user subscribes to operator A for system 1 and operator B for system 2 respectively. 

· Concerns

· In case operator A belongs to a country different from operator B, is it possible for a user to subscribe to both operators? 

· Is it possible to get a confirmation from each country?
2) Usage of SIM/USIM/ISIM
The terminal with 3GPP system capability should use an SIM/USIM/ISIM following proprietary specifications. The other system(s) can use various ways for storing/managing user related information but it should not affect 3GPP-compliant behavior of USIM.
Below is a possible example. 
	System capability
	Case 1
	Case 2
	Case 3

	3GPP system capability
	SIM/USIM/ISIM
	SIM/USIM/ISIM
	SIM/USIM/ISIM

	Other system capability
	integrated UIM
	R-UIM
	Other methods

(e.g. SIM/USIM/ISIM/UICC)


3) System selection and switching
a. System selection
System selection could be divided into 3 cases similar to ‘Network selection’ of 3GPP TS 22.011: switch-on or recovery from lack of coverage of a system, user reselection and background scan.
· Switch-on or recovery from lack of coverage of a system
User/operator/terminal preferential selection should be possible.
· User reselection
User/operator/terminal preferential selection should be possible.
· Background scan
Background scan is when a terminal in 3GPP system mode finds non-3GPP system capability. The background scan could be allowable or not, and if allowable, there are two ways to scan: automatic and manual. Automatic scan searches other SSUTs automatically, and manual scan searches the other system if a user manually specifies the action. A terminal can notice its coverage breakaway in various ways (E.g. A terminal displays ‘No Service’.). 
NOTE: Roaming agreements between operators is reflected to the system list resulting from a system scan.
It must be noted that automatic or manual scan depends on a stakeholder (operator/manufacturer/user). 

In case a user subscribes to a single operator deploying the other system(s) in the same area, it is acceptable to operators to allow the automatic scan, because after the search the terminal is also served by the same operator (E.g. Some operator in Korea). An operator could select the manual scan even if a user has a single subscription because of power consumption etc. In case a user subscribes to multiple operators, an automatic scan could cause some controversial issues (E.g. especially in case of 2, operator A does not have a roaming agreement with operator B.). In this case the operators would not accept an automatic scan or conditionally accept an automatic scan. 
When a terminal scans systems it should avoid a “ping-pong” situation. 
· Concerns / Impacts
· Priority list for system selection should be considered.
b. System switching
A terminal switches from a system in use to another system. 
Two methods are possible, the first method is to terminate the system currently being used completely and to start the other system (called “knife switching”), as such a connected call is terminated. The other method is to transfer to the other system such that after a terminal achieves the signal of the other system it terminates the one currently being used. That is, the latter has a simultaneous connection to both systems. This is commonly known as “soft-switching”.
· Concerns / Impacts

· Conditions of vertical handoff
4) Integration
Integration is about coupling depth between the SSUTs, which means hardware configuration of a multi system terminal. There could be two kinds of coupling depth: no integration and integration. 
· Concerns / Impacts

· Integration level could affect boot-up time of the system which is related to a continuity of a connected call.
	Considerations
	Possible cases
	Concerns / Impacts

	Subscription
	A single subscription to an operator deploying SSUT 
	

	
	A single subscription to an operator deploying one of the SSUTs 
	- Each system of each operator has different authentication and data storage methods, thus a method to interwork with each other is required.

	
	Multiple subscriptions to multiple operators only deploying one of the SSUTs 
	- In case operator A belongs to a country different from operator B, is it possible for a user to subscribe to both operators? 

- Is it possible to get a confirmation of a terminal from each country?

	Usage of SIM/USIM/ISIM
	3GPP:SIM/USIM/ISIM 
non-3GPP:integrated UIM 
	

	
	3GPP:SIM/USIM/ISIM
non-3GPP: RUIM 
	

	
	3GPP:SIM/USIM/ISIM 
non-3GPP: other methods
	

	System selection
	Switch-on or recovery from lack of coverage
	User/operator/terminal preferential
	- Priority list for system selection

	
	User reselection
	User/operator/terminal preferential
	- Priority list for system selection

	
	Periodic system selection attempts (background-priority scan)
	Permission: automatic scan
	- Priority list for system selection

	
	
	Permission: manual scan
	- Priority list for system selection

	
	
	No permission
	

	System switch
	Knife switch: on-off
	

	
	Soft switch: transition
	- Conditions of vertical handoff 

	Integration (coupling depth between the SSUTs)
	No integration 

(no interference)
	

	
	Integration

(controlled interference)
	- Integration level could affect boot-up time of a system which is related to a continuity of a connected call. 


3. Suggestion

We propose to add the above contents to new section “4. Considerations for multi system terminals”.
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