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1. Discussion

In regards of HPLMN control of VPLMN selection, the Network selection workshop conclusions clearly recommend a solution that allows for a quick introduction in the network in order to avoid the spread of proprietary solutions. 

We believe the work within 3GPP, that consists of improvements of the existing SIM Application Toolkit, should have priority over other solutions and will address adequately the majority of the operator needs.

The workshop did not dismiss a solution based on MAP/NAS signalling to address part of HPLMN steering requirements but to progress this work the workshop recommends to start with a study item first to assess the feasibility and complexity of such solution. This study item would involve mainly CT WGs i.e. CT1 and CT4. 

We also believe that such solution would NOT be in competition with the existing and improved USAT+OTA solution but would be a complement to it while addressing different needs (see our comparison table in section 3). 

In consequence, we thought that further discussion in SA1 would be useful.

2. Principles of a MAP/NAS signalling solution

The MAP/NAS signalling solution is based on an enhancement of the current MAP protocol (3GPP TS 29.002) and the “UE to CN” Layer3 protocol (3GPP TS 24.008) i.e. adding new MAP and NAS parameters, and defining the logic at the intermediate nodes i.e. MSC, SGSN and the MS (see figure 1). 
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Figure 1: MAP/NAS signalling based solution

The new parameters would be used to convey from the home network (HLR) down to the MS, the home network VPLMN preferences through the VPLMN (MSC/VLR). It can be done for a given area (represented by the VLR) at a time when visited and home networks are in communication e.g. at MS registration, at location updating or at routing area updating. 

On receipt of the home operator preferences, the MS can reselect a (more) preferred PLMN if any at a time it will not inconvenience the user e.g. in idle mode at next background scan opportunity or at recovery from loss of coverage.

3. MAP/NAS signalling versus USAT+OTA

To illustrate the complementarities of a solution based on MAP/NAS signalling with the existing and improved USAT+OTA solution we propose the following comparison table (see Figure 2) 

Note: We chose OTA by SMS but other OTA mechanisms are possible e.g. the BIP (Bearer Independent Protocol)

	Update aspects
	USAT/OTA (by SMS)
	MAP/NAS signalling

	Latency in the delivery of the information down to the MS
	Not necessarily real-time: certain latency is expected specially when using SMS
	Can be real-time under certain conditions e.g. first MS registration, re-authentication initiated by the network.

	Frequency i.e how often the updates are done to a same MS/user
	Does it fit frequent updates?
	Fits frequent updates e.g. several per week based on periodic loc update

	Persistence of the information once updated
	Fits better semi-permanent information i.e. stored in the SIM/USIM. The information remains over multiple power cycles.
	Fits an information that can be both semi-permanent (e.g. stored in non volatile memory) and temporary (e.g. valid for a defined duration or for a specific geographical area e.g. VLR area).

	Size of the information exchanged
	Reasonable size is expected when using SMS but can be bigger (several Ko) when using other mechanism as BIP.
	The size shall remain reasonable (even less than OTA by SMS) because of the concept I.e. the information is piggybacked onto signalling messages sent over limited radio bearer resources

	Granularity i.e. updates per user, small group of users, wide group of users
	Fits updates for a large group of user as well as on per user basis. 
	Fits updates on per user basis at registration, loc update or routing area update

	Security of the transmitted information
	Both transmissions would be ciphered

	Cost of the delivery for the Home operator
	Cost of a SMS
	No charge? The information is sent within the signalling messages. 

	Trigger for the information to be taken into account by the MS
	The SIM/USIM informs the ME by means of a REFRESH command
	The information is interpreted by the MS as soon as it receives it.

	Transparency to the VPLMN
	Transparent 
	Not transparent, the VPLMN is required to support the changes to the MAP and NAS protocols.


Figure 2: MAP/NAS versus USAT+OTA (by SMS)

4. Conclusion

As discussed in Amsterdam, a study item to assess the feasibility and complexity of such solution is required first, but there would be no benefit even to start a study item if there is no interest and no real need for the operators.

Therefore it is essential that SA1 defines how dynamic and flexible the HPLMN steering should be, it will allow to consider further the best solution(s).

Finally it should be noted that the MAP/NAS signalling solution can be used not only for HPLMN steering purpose but can be used to convey other information from the home operator to its users when roaming e.g. roaming services indication, SDoUE, other specific indication, etc… 
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