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****1st Change****

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1] 
3GPP TS 22.011: "Service Accessibility"
[2] 
3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station"
[3] 
3GPP TS 22.234: "Requirements on 3GPP system to Wireless Local Area Network (WLAN) interworking"
[4]
3GPP TS 24.008: "Mobile Radio interface Layer 3 Specification"
[5]
3GPP TS 25.304: "User Equipment (UE) procedures in idle mode
[6]
3GPP TS31.102: "Characteristics of the USIM application"
****End 1st Change****
****2nd Change****
6.5
No requirement to store the list of available PLMN after a FBS

TS 24.008 [4]specifies that when a PLMN rejects a UE with specific cause codes (e.g. RC#11 ‘PLMN not allowed’ or RC#13 ‘Roaming not allowed in this location area’), the UE shall perform a PLMN reselection. However, it is not specified how the PLMN reselection should be performed. In many handset implementations, reception of such a reject code will cause the handset to start a brand new full band scan to build a new list of the available PLMNs. 

This is clearly not optimum if the UE had just performed a FBS before the first rejection. Especially, when the UE is roaming abroad in a country where many PLMNs are available but none of them is present either in the FPLMN list or in the preferred list, the UE will select randomly out of the high quality ones which one to attempt first. If every time it is rejected it has to perform a new scan, it may spend a very long time initially trying to find a suitable PLMN for normal service.

The same applies to manual selection. When the user tries to reselect a PLMN that rejects the UE, then if the user immediately requests a new manual selection the UE will perform a new scan again which is quite long.

6.6
RAT preference for PLMNs not prioritised by the USIM

This refers specifically to the case of the initial PLMN selection. Subsequent to that, the choice of the RAT to be used by the UE is under the control of the serving PLMN.

TS 23.122 [2]specifies that preferred PLMNs are prioritised with their preferred RAT on the USIM preferred list. Therefore, when 2 different PLMNs are found and they are in the list, the UE can select the highest priority one. And if two RATs of the same PLMN are found but the preferred list specifies only one RAT for this PLMN the UE can select the highest priority RAT. 

However, when the USIM doesn’t give any priority, i.e. when a same PLMN is listed in the preferred list with both RATs or when a PLMN is not present on the preferred list, then it is selected randomly if its signal is sufficient (i.e. high quality PLMN). 

This means that when roaming in a country where none of the available PLMN/RAT can be prioritised relative to each other, the UE will select randomly a PLMN+RAT out of the high quality PLMNs. However, the operator/user may prefer to select a specific RAT. For instance, the operator may prefer to select a 3G RAT so that the user can access 3G services. Or it might even prefer to select a network where PS services are available.

Therefore when a PLMN selection is needed and no priority is given on the USIM for the available PLMN and access technology, the UE should be allowed to use a set of default preferences such as preferred access technology (3G, 2G, WLAN, random) or preferred domain (CS only, CS&PS, random) in order to guide the UE where it is most likely to get the services that the user needs.

6.7
A new PLMN can only be selected after a Full Band Scan

This section highlights that a full band scan is already quite long and with future develops will possibly be even longer.

TS 23.122 [2] and TS 25.304 [5]mandate that the UE shall search for its last RPLMN in every supported RAT and bands at power on or recovery from lack of coverage before attempting to register on another PLMN.

****End 2nd Change****

****3rd Change****

6.8

Size of Lists 

The size of the various PLMN lists on the (U)SIM (as specified in 31.102)  needs to be harmonised and the minimum size of the lists that the handset supports also needs to be specified as a mandatory limit. Currently different handsets support different list sizes and this leads to problems for operators when trying to guide the behaviour of the handset in selecting a PLMN.  

The recommended minimum number of entries to be supported by devices and USIM, for the OPLMN, UPLMN Lists should be set as 250; for the FPLMN List should be set at 4 and for the Black List should be set at 50. Currently in TS31.102 [6]each entry is 5 bytes in size. 

The lists concerned include: Operator PLMN, User PLMN, Forbidden PLMN and proposed Black List

****End 3rd Change****
****4th Change****
6.12.1
Background

TS 23.122 [2]specifies that:

"If the MS is moving in a border area between registration areas, it might repeatedly change between cells of different registration areas. Each change of registration area would require an Location Registration (LR), which would cause a heavy signalling load and increase the risk of a paging message being lost. The access stratum shall provide a mechanism to limit this effect"

Currently the mechanisms standardised do neither cater for the national roaming scenario nor multi RAT (3G, WLAN, 2G etc.). Furthermore TS 25.304 [5] specifies the same quality/suitability criteria to detect in coverage and out of coverage. Only a 12 seconds timer ( alt 4 seconds depending upon the RRC state) will provide some sort of hysteresis before the UE declares out of service.. This, when associated with fluctuating signal condition, can lead to UE ping-ponging between 2G and 3G , causing significant signalling load on the network as well as severely affecting user experience

****End 4th Change****

****5th Change****

6.13.1
Background

TS 23.122 [2] mandates that the UE shall always select in priority its last RPLMN or an ePLMN when recovering from out of coverage or at power-on.

The main reason for this RPLMN requirement was due to the fact that in all roaming cases at that time the mobile will not find its HPLMN and this introduced an unnecessary (and unacceptable) delay to getting into service. In the case the mobile was in its home country it will, in the majority of cases, be on its HPLMN (i.e. the RPLMN is the HPLMN) so there is no problem with looking for the RPLMN first.

In addition, in manual mode, a UE returning to an area served by the HPLMN (e.g. when the user returns from holiday) will look only for the RPLMN, potentially leaving the user without service.

6.13.2
National Roaming

At recovery from lack of coverage (e.g. tube or tunnel) and if the UE lost coverage whilst registered on the National Roaming Partner, the UE will go directly to the National roaming partner even if the HPLMN is present. Then the UE will have to wait for the HPLMN timer to expire before it can attempt to register on the HPLMN. 

At power on scenario and if the UE was last registered on the National Roaming Partner, then no HPLMN search is permitted for the first 2 minutes after registration (again according to TS23.122 [2]).

****End 5th Change****

****6th Change****

6.14
Network selection for Multi-mode terminals with 3GPP Capability

Different type’s of Multi-mode terminals combining different technologies and systems in one terminal can be produced. The network selection procedures in TS 22.011 [1] describe the overlay functionality selecting the mode of operation when the terminal is in 3GPP mode. This overlay functionality has the following characteristics:

6.14
Network selection for Multi-mode terminals with 3GPP Capability

Different type’s of Multi-mode terminals combining different technologies and systems in one terminal can be produced. The network selection procedures in TS 22.011 [1] describe the overlay functionality selecting the mode of operation when the terminal is in 3GPP mode. This overlay functionality has the following characteristics:

****End 6th Change****

****7th Change
7.1
Multi-Provider Environments
The network selection procedures in TS 22.011 [1] focuses on PLMN selection defined in Section 3.2.2.1 as “an UE based procedure, whereby candidate PLMNs are chosen, one at a time, for attempted registration”. In Release 6 the concept of PLMN+AT (AT = Access Technology) was included in the network selection procedures of TS 22.011 [1].

Upcoming usage scenarios may require taking into consideration for network selection where there are different ownerships of the Radio Access Network (RAN), the Core Network (CN) and Service Network (SN). For example, taking the I-WLAN case, at a particular location several WLAN access networks could provide access to the HPLMN services. Figure 1 depicts  the generic situation where there are multi RANs, CNs and Service Networks that all have different business relationships

****End 7th Change****

