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1. Extract from 3GPP TR 22.811

TR 22.811 highlights some limitations of current network selection mechanism. One of them is the difficulty for Home PLMN to distribute traffic onto several visited PLMNs :
“6.2
Single Priority or No Priorities on VPLMNs

Currently the only standardised automatic network selection mechanism by which the HPLMN can control which VPLMN is selected is through the Operator preferred list. The intended behaviour is that one network in the visited country takes precedence over all the others, and in the case where a UE has selected an alternate network, the background scan should cause the UE to re-select to the preferred network.

As a consequence the HPLMN has a choice to direct “all” of its roaming users to one VPLMN, or alternatively to distribute the users randomly between all of the VPLMNs 
 in the visited country (by not stating a preferred network for that country).

It is currently not possible to distribute traffic between, say, 2 or 3 of the networks in the visited country.”

2. Existing mechanisms
Current mechanisms could already address this issue but may not be effective enough : 

· If no preferred VPLMN is indicated in operator preferred list (i.e. Operator Controlled PLMN Selector with Access Technology), roamers will be distributed on several VPLMNs, according to rules iv) and v) defined in 3GPP TS 23.122, section 4.4.3.1.1. However, this has the drawback that UEs may first be rejected from non preferred VPLMNs before selecting a preferred VPLMN,

· Operator could configure different operator preferred list contents for different users, at manufacture or at sale. However, operator can not control distribution of its roamers for a country at a given time,

· Operator preferred list can be updated over the air (OTA). But, OTA updates have their own limitations, as described in TR 22.811 section 6.9,
· SS7/MAP reject causes mechanisms. However, they imply extra signalling and may lead to non-optimized behaviour in UEs/NWs depending on the reject cause value used by PLMNs.
Current operator preferred list is only a list of PLMN/Access technology ranked in priority order and its usage reveals some limitations : 

· with current operator preferred list, it is not possible for an operator having several roaming partners in a visited country to give the same priority to 2 or more VPLMNs in this country,

· with current operator preferred list, it is not possible for an operator to define and control, to some extent, a distribution load over 2 or more VPLMNs.

3. New principles
We propose to enhance current operator preferred list information in order to allow the distribution of roamers between 2 or more networks in a given country, by giving these networks an equal priority. The figure below illustrates how this could be done, giving an example of what the list should contain. This figure does not intend to describe any implementation of the list.

	Ranked by priority

<-----------------------------
	PLMN A

Country1
	Access techno
	-
	PLMN B

Country1
	Access techno
	-
	
	
	

	
	PLMN C

Country1
	Access techno
	-
	
	
	
	
	
	

	
	PLMN D

Country1
	Access techno
	50
	PLMN E

Country1
	Access techno
	30
	PLMN F

Country1
	Access techno
	20

	
	PLMN G

Country2
	Access techno
	-
	
	
	
	
	
	

	
	PLMN H

Country2
	Access techno
	-
	
	
	
	
	
	

	
	PLMN I

Country2
	Access techno
	-
	
	
	
	
	
	


The following principles are proposed : 

1) It should be possible for a home operator to define PLMNs of equal priority in terms of PLMN selection, i.e. at switch on, recovery from lack of coverage, periodic scan, user reselection and manual selection.

Example: Referring to the figure, in country 1, in an area where all PLMNs are available, i.e. A, B, C, D, E, F, the UE will select a PLMN from the set of PLMNs of highest priority, i.e. A or B. UEs will select randomly A or B, and will be equally distributed between those two PLMNs. 

2) Current priorities mechanism, as provided by the existing operator preferred VPLMN list is kept.

3) Additionally, It is proposed for a home operator to control the distribution on VPLMNs of equal priority. The home operator can define  distribution ratios (weights) between the VPLMNs. 

Example: Referring to the figure, in country 1, in an area where PLMNs available are D, E, F and are of equal priority, the UE will select randomly a PLMN among these 3 VPLMNs with a defined probability (configured by operator using weights). Thus, where the available and highest priority PLMNs are D, E, F, 50% of the UEs will be on D, 30% on E, and 20% on F. 

4) This principle of VPLMNs of equal priority should be restricted to VPLMNs of a same country.

5) PLMN and RAT selection principles as per 3GPP TS 23.122 are kept but extended, i.e. a UE shall not reselect a PLMN of a same priority following a periodic PLMN search or a user reselection (basically this is the same principle as for EPLMN).

It should be noted that the proposed improvements do not allow a dynamic control of the distribution of roamers as considered in TR 22.811. However, it would enable a home operator to direct its roamers on a set of preferred VPLMNs, and to control the distribution of these roamers.

We propose to implement this new functionality with a new USIM operator preferred PLMN list. This new list will be used preferably compared to current “Operator Controlled PLMN Selector with Access Technology” list.

This new list will maintain priority and access technology information as per the current “Operator Controlled PLMN Selector with Access Technology” list. In addition it will be possible to define PLMNs of equal priority and associate them distribution weights.  

4. Conclusion and proposal
The implementation of the new list shall be done in a backward compatibility manner.

The principle as presented above does not replace the existing EPLMN feature and address different requirements. It is believed that both features are compatible but further study is required to guarantee their full inter-working. Regarding EHPLMN, no inter-working issue is foreseen.

Impact foreseen in SA1, CT1 (TS 23.122 & TS 24.008?), and CT6 (31.102)

If it is acknowledged by the 3GPP community that such new principles could be beneficial, and will address adequately some of the issues raised by the TR, NEC is willing to contribute further to the implementation in the standard of a such solution. 

� The VPLMNs in the case being the ones with whom the HPLMN has CS Roaming agreements.





