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1. Introduction
As an objective of the work item we should study the system selection and PLMN selection. As more and more user require global roaming between different operators or different systems, support of multi systems or multi PLMNs and effective yet intuitive selection between them becomes increasingly crucial. This paper proposes a generic procedure of system selection and PLMN selection mainly based on the PLMN selection procedure of TS 22.011. 
2. Discussion
In this paper, multi system UEs are UEs to support both 3GPP system (e.g. GSM, WCDMA, and GPRS) and non-3GPP system (other cellular system or non-cellular system) as mentioned in my previous paper.
2.1. General
In the proposed procedures a multi system UE selects both the system and the PLMN.

We propose a selection procedure of system / PLMN for a multi system UE based on UE. We consider two options depending on which selection should be performed preferably, either “system preferred” or “PLMN preferred.” The former is to select a system first followed by PLMN selection, while the latter is the opposite. Each selection procedure is divided into two selection mode; automatic mode and manual mode respectively. 
As for the system selection, we restrict ourselves to selection between [3GPP system] and [other cellular system], which is one class of the non-3GPP systems mentioned in my previous paper. 
Similar to the conventional PLMN selection procedure, this procedure also utilizes the data fields in SIM/USIM, more specifically, User Controlled PLMN selector (UCPS) and Operator Controlled PLMN selector (OCPS). For system selection, on the contrary, it is necessary to create new data fields; “User Controlled system selector (UCSS)” and “Operator Controlled system selector (OCSS)” These data fields are similar to UCPS and OCPS as in the conventional PLMN selection procedure of TS 22.011. UCSS data field on the SIM/USIM allows the user to indicate his/her preference for system selection. It is possible for the user to update the UCSS data field, except over the radio interface. It is possible to have an OCSS list and a UCSS list stored on the SIM/USIM. Both system selector lists may contain a list of preferred systems in priority order.
There also exists a ‘forbidden PLMN’ as the one of TS22.011. 
Figure 1 presents the overall procedure of the proposed system/PLMN selection. 
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Figure 1: overall procedure of the proposed system/PLMN selection
2.2 At switch-on or recovery from lack of coverage
2.2.1 System preferred selection
2.2.1.1 General 
In the proposed procedure a multi system UE supports both a system ‘a: 3GPP system’ and a system ‘b: other cellular system.’ There shall be 4 options of the system preferred selection as the followings.
1. ‘a’ preferred: If system ‘a’ is not found, then UE searches the system ‘b’
2. ‘b’ preferred: If system ‘b’ is not found, then UE searches the system ‘a’
3. ‘a’ only: UE only searches the system ‘a’
4. ‘b’ only: UE only searches the system ‘a’
NOTE: Display order of the system to the user is an implementation issue. 
2.2.1.2. Automatic mode 
A) ‘a’ preferred
1. If the system ‘a’ is found, then UE selects a PLMN as follows.
A. If the HPLMN is found then the procedure is stopped and the HPLMN is selected.

B. If the HPLMN is not found, the UE creates a list of PLMNs accessible over the system ‘a’. Then, UE selects a PLMN as the following order.

i. PLMNs in the UCPS data field in the SIM/USIM (in priority order)

ii. PLMNs in the OCPS data field in the SIM/USIM (in priority order)

iii. Any other PLMN not included in the above. 

1. sorted according to signal strength in descending order
2. randomly 

2. If the system ‘a’ is not found, then UE find the system ‘b’. If the system ‘b’ is found, then UE selects a PLMN as follows.

A. Same as above: PLMN selection procedure

3. If neither the system ‘a’ nor ’b’ are found, UE waits for the available systems.
NOTE: In some cases it may be possible that the signal strength after the procedure 1-B-iii is weaker than the one after the procedure 2. For better user experience UE could execute the procedure 2 instead of 1-A-iii. It is still under consideration.
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Figure 2: [1. ‘a’ preferred] procedure of the automatic system preferred selection mode
B) ‘b’ preferred
It is similar procedure as above only with the preference of system ‘a’ to system ‘b’ is reversed. 
C) ‘a’ only

This case corresponds to a UE only for 3GPP system. Thus, the selection procedure is same as an existing automatic PLMN selection of TS22.011.
D) ‘b’ only
This case corresponds to a UE for other cellular system. Thus there is no need to consider it. 
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Figure 3: [3. ‘a’ only] and [4. ‘b’ only] procedure of the automatic system preferred selection mode
2.2.1.3. Manual mode

The UE indicates PLMNs, including “Forbidden PLMNs,” which are available. Any available PLMNs are presented in the following order.
A) ‘a’ preferred

1. Regarding the system ‘a’, UE searches PLMNs accessible over the system ‘a’ and displays as the following order.
A. HPLMN
B. PLMNs in the UCPS data field in the SIM/USIM (in priority order)

C. PLMNs in the OCPS data field in the SIM/USIM (in priority order)

D. Any other PLMN not included in the above. 

i. sorted according to signal strength in descending order
ii. randomly 

2. Regarding the system ‘b’, UE searches PLMNs accessible over the system ‘b’ and displays as the following order.
A. HPLMN

B. PLMNs in the UCPS data field in the SIM/USIM (in priority order)

C. PLMNs in the OCPS data field in the SIM/USIM (in priority order)

D. Any other PLMN not included in the above. 

i. sorted according to signal strength in descending order
ii. randomly
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Figure 4: [1. ‘a’ preferred] procedure of the manual system preferred selection mode

B) ‘b’ preferred
It is similar procedure as above only with the preference of system ‘a’ to system ‘b’ is reversed.
C) ‘a’ only

This case corresponds a 3GPP system only UE. Thus, the selection procedure is same as an existing manual PLMN selection of TS 22.011.
D) ‘b’ only

This case corresponds to a UE for other cellular system. Thus, there is no need to consider it.
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Figure 5: [3. ‘a’ only] and [4. ‘b’ only] procedure of the manual system preferred selection

2.2.2 PLMN preferred selection
2.2.2.1 General
A multi system UE supports both a system ‘a: 3GPP system’ and a system ‘b: other cellular system’ same as above. The PLMN selection procedure of PLMN preferred selection is generally same to the one of TS 22.011. The proposed procedure embeds the system searching procedure into each PLMN searching stage. 
For the proposed procedure new data field in SIM/USIM is needed: UCSS and OCSS. 
2.2.2.2 Automatic mode

1. If the HPLMN is found, the UE creates a list of systems supported via HPLMN. Then, UE selects a system as the following order and stop the procedure.
A. systems in the UCSS data field in the SIM/USIM (in priority order)
B. systems in the OCSS data field in the SIM/USIM (in priority order)
C. any other systems not included in the above: randomly
2. If the HPLMN is not found, UE selects a PLMN as the following order. 
A. PLMNs in the UCPS data field in the SIM/USIM (in priority order). Then, UE selects a system as the following order.
i. Similar selection procedure as the above 
B. PLMNs in the OCPS data field in the SIM/USIM (in priority order) Then, UE selects a system as the following order.
i. Similar selection procedure as the above
C. Any other PLMN not included in the above. Then, UE selects a system as the following order.
i. Similar selection procedure as the above
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Figure 6: procedure of the automatic PLMN preferred selection mode
2.2.2.3 Manual mode
The UE indicates systems, including “Forbidden systems,” which are nevertheless available. Any available systems are presented in the following order.
1. Regarding a HPLMN, UE searches systems supported via the HPLMN and displays systems as the following order.
A. systems in the UCSS data field in the SIM/USIM (in priority order)

B. systems in the OCSS data field in the SIM/USIM (in priority order)

C. any other systems not included in the above.: randomly

2. Regarding [PLMNs in the UCPS data field in the SIM/USIM (in priority order)] UE searches systems supported via the PLMNs and displays systems as the following order. 

A. Similar display as the above

3. Regarding [PLMNs in the OCPS data field in the SIM/USIM (in priority order)] UE searches systems supported via the PLMNs and displays systems as the following order.  

A. Similar display as the above

4. Regarding [any other PLMN not included in the above] UE searches systems supported via the PLMNs and displays systems as the following order.
A. Similar display as the above

[image: image7.png]display the PLMNs and
systems 3 the
following order

1, HPLMN

1) systems in the UCSS
2)systems in the OCSS
3) any other systems.
notincluded in the
above

2, PLMNs in the UCPS
1) Similar display as the
above

3, PLMNs in the OCPS
1) Similar display as the
above

4. any other PLMN not
included in the above
1) Similar display as the
above

selected PLMN
/ selected system





Figure 7: procedure of the manual PLMN preferred selection mode

2.3. User reselection
At any time, the user may request the UE to initiate reselection onto an alternative available system / PLMN, according to the following procedures, dependent upon the operating selection mode.

2.3.1 System preferred selection
The UE shall follow the procedure defined in clause 2.2.1.

2.3.2 PLMN preferred selection
The UE shall follow the procedure defined in clause 2.2.2.

3. Suggestions

We suggest adding the proposed system/PLMN selection procedures to new TR. 
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