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1. Introduction

At SA2#35 in Bangkok, Motorola presented a discussion paper on different aspects of network sharing. The main discussions in that meeting centered around the PLMN selection in the UE but no clear decision on the preferred way forward was made nor was a working assumption agreed to. This document proposes text to the TR on the topic of PLMN selection in the UE based on the Motorola paper from last meeting and off-line discussions. 

2. Background

It is absolutely essential for operators in a shared network that users are made aware of the existence of core network operators available in the shared network. This requirement was captured by SA1 in their work on network sharing and needs to be reflected in the architectural work ongoing in SA2. 

It is obvious that this type of requirement will impact the handset and the aim must be to keep the impacts as minimal as possible while still respecting the service requirements. This was the approach Motorola presented in S2-033632 in the last meeting and from an operator’s point of view this is equally essential.  The following text is taken from S2-033632:

“TS 22.011 defines a PLMN as a network established and operated by an Administration or RPOA for the specific purpose of providing land mobile communication services to the public. More particularly, a PLMN is identified by the MCC + MNC code assigned to it. In current specifications the PLMN-id has two primary purposes – identifying the core network to the mobile using the broadcast channel of the radio network, and for routing/identification purposes within the network. The latter is accomplished through the use of MCC+MNC in the Location area identity (= PLMNid + LAC) for e.g., thereby identifying the last core network the mobile registered on and so on. The PLMN selection principles have been arrived at and have been very stable following significantly lengthy discussions in the past. Therefore it is of utmost importance that changes, if any due to network sharing, to current PLMN selection procedures are minimized. Simultaneously, impacts to MM and GMM procedures also need to be minimized in order to minimize complexity in mobile implementation and network radio planning.”


Pre-Rel-6 UEs

In order to deal with legacy (pre-Rel-6) mobiles, the broadcast information needs to associate the shared network with a PLMN identity. This is the PLMN identity that is already today included in the MIB. Whether this PLMN identity actually corresponds to one of the CN operators in the shared network or is a completely separate PLMN identity is decided by the sharing partners, but experience tells us that having a separate PLMN identities broadcasted for the shared network is the only viable option. This is in order to, for example, treat problems associated with the forbidden PLMN lists in the handsets (remember that shared networks today need to be built according to the GWCN architectural option).  For pre-Rel-6 handsets the PLMN identities broadcast in the shared network is a real PLMN and a candidate in the network selection procedure, see the figure below. This behavior cannot be changed. It will be up to the network sharing partners to handle, for example, inbound roamers with roaming agreements with two or more of the network sharing partners. 

We propose to call the PLMN broadcasted in the MIB (that is read by pre-Rel-6 UEs) the common PLMN (C-PLMN).
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Figur 1. For pre-Rel-6 UEs, only PLMN A identity can be understood and is thus what is regarded as input to the network selection procedure.  The figure assumes the additional shared network information is broadcast in system information. 
Rel-6 (and later) UEs

For Rel-6 UEs,  the service requirements implies that the PLMN identities of the core network operators shall be taken into account in order to provide transparency to the end users when operators employ network sharing. In practice this implies that the handset shall ignore the C-PLMN broadcasted in the MIB and instead consider the PLMN identities of the core network operators supplied to it  (in TeliaSonera’s opinion though additional information in the MIB, i.e. in the broadcast system information). This makes the “old” PLMN in the MIB a pseudo-PLMN for Rel-6 handsets (which is why this term was used by Motorola in their contribution) since it will take no part in PLMN selection, see the figure below. We propose to call the PLMNs of the core network operators available in the shared network Core Network PLMNs (CN-PLMNs). 
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Figur 2. The PLMN A identity is never used in the PLMN selection procedure and thus becomes a “pseudo-PLMN” for Rel-6 handsets. The figure assumes the additional shared network information is broadcast in system information. 
Although the figures show the information about the core network operators available in the shared network as being broadcasted in system information, they could be supplied by other means (connected mode or UE based), but the input to the network selection procedure must be the same as shown in the figures above. Thus we can view this as a general principle of how the actual network selection shall be performed in the UE irrespectively of how the input is generated. 

It is important to note that there is no change whatsoever to the network selection procedure; only what is input to the procedure changes. 

3. Proposal 

We propose to introduce the following text in the TR. If the nomenclature C-PLMN and CN-PLMNs are accepted, the TR should be updated accordingly in other sections as well. 

-------------------- CHANGE

4.1.3.3 Connected mode based solution

In connected mode based solution the UE asks network to provide information about available CN operators and other relevant information, like their associated NMO settings.

The following figure illustrates the connected mode based solution.
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When UE identifies that the LA has changed it initiates the LA updating procedure. During RRC connection establishment UE indicates to the network that the list of CN operator identities with associated other NAS information should be provided. RNC returns the relevant information to UE during or immediately after the RRC connection establishment. This information could be provided e.g. either in RRC Connection Setup or UTRAN Mobility Information depending on whether the information can fit into the former message. 

4.1.3.4 Network selection procedure in the UE

In the Sections above we have described how to inform the UE about available core network operators in a shared network. It is also important to consider how this information is used in the UE in performing the actual network selection. 

The PLMN selection principles have been arrived at and have been very stable following significantly lengthy discussions in the past. Therefore it is of utmost importance that changes to current PLMN selection procedures are minimized when support for network sharing is introduced in Rel-6 UEs. 
4.1.3.4.1 Network selection in pre-Rel-6 UEs
In order to deal with legacy (pre-Rel-6) mobiles, the broadcast system information associates the shared network with a PLMN identity, namely the PLMN identity that is already today included in the MIB. This PLMN will be referred to as the Common PLMN (C-PLMN). Whether this C-PLMN identity actually corresponds to one of the CN operators in the shared network or is a completely separate PLMN identity must be decided by the network sharing partners. The C-PLMN identity is treated as a candidate in the network selection procedure. There is no difference between manual and automatic network selection and the process of background scanning. 
4.1.3.4.2 Network selection in Rel-6 (and later) UEs
Rel-6 UEs will read the C-PLMN from the MIB but also be informed about the PLMN identities core network operators available in the shared network. We will refer to these core network PLMNs as CN-PLMNs. In order to satisfy the service requirements of transparency of network sharing for the end user the Rel-6 (and later) the UE shall disregard the C-PLMN and only use the CN-PLMNs as candidates for network selection. 

Thus, the UE shall report the CN-PLMNs to the network selection procedure with the same quality (since they are available in the same cell). The current PLMN selection rules, as specified in [3], are kept as they are and shall be respected by the UE when performing  network selection among all the PLMNs reported to the network selection procedure, see the figure below. 
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Figure 1. A Rel-6 UE reads the C-PLMN from the broadcast system information but is also informed (e.g. also through system information) about the available CN-PLMNs in the shared network. The C-PLMN is not reported as a candidate for the PLMN selection procedure, only the CN-PLMNS are. 
The functionality that the C-PLMN is not reported as a network-selection candidate should be applied at all network (re)selections, also for the background scan. The described approach thus implies that the network selection procedure will not be changed at all. 
The C-PLMN should also be disregarded in relation to the list of forbidden PLMNs. If, for some reason, the C-PLMN is on the forbidden list, then all core network operators would be treated as forbidden.
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