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Introduction

TR 23.851 on Network Sharing defines a Shared Network Domain (SND). The purpose of the SND is not explained and may be derived only from the description on the “Network selection solution alternatives”. The advantages and drawbacks of the SND usage are discussed below. An alternative using existing Location Areas is proposed and compared with the SND usage. 
Discussion

The SND is described as a collection of LAs within which the available CN operators and their network configuration in terms of NMO, T3212 and attach/detach use do not change. The advantage of the SND seems to be therefore some reduced UE effort in deriving information from system broadcast. But, the effort reduces only when SNDs comprise multiple LAs and when the UE changes multiple times the LA before it changes the SND. The reduction itself is hard to quantify as the UE has to read the system broadcast anyhow before it can perform a LA Update in a new LA. With SND it has to check at each LA change the SND and when the SND changes the UE needs to read and compare the other new parameters for network sharing. In addition the UE needs to store the SND like the LAI today.

For a probably small effort reduction a new information element is added to the system broadcast, the SND. The additional UE effort for Network Sharing is thereby moved from reading new network sharing parameters to read always SND first to discover the need for reading the other system broadcast information.

As discussed above the gain form SND usage is hard to quantify. But it has a major drawback. It complicates network planning and management because of adding another area structure to existing RA, LA, pool areas. For these reason it is proposed to use the existing LAs as the area within which the network sharing configurations does not change.

As there were some doubts whether the SND can be immediately changed to the LA it is proposed to leave it FFS whether the SND is exactly one LA or not. And it is proposed to add discussion on that issue to the SND description.

Proposed Change

4.1.1 Shared Network Domain

REL-6 shared UTRAN consist of one or more Shared Network Domains (SND). And each Shared Network Domain is exactly one Location Area or it consists of one or more Location Areas FFS. The purpose is a reduction of the UE effort in deriving information from system broadcast as the following information remains same in all cells of an SND:

· Available CN operators

· NMO, T3212 timeout value, and Attach/detach allowed indication (ATT) of each CN; FFS whether all these parameters are the same for all CNs
In case an SND is not always equal to an LA (FFS) each cell in the REL-6 shared UTRAN broadcasts the identity of the Shared Network Domain and its identity shall be unique within one PLMN. When UE detects that SND has changed, it shall check the identities of available CN operators and their associated network configuration information from the network before any potential re-registration to another network as specified in following chapters.
An SND larger than one LA reduces the effort for UEs only when these change typically multiple times the LA before the SND is changed. In any case the UE has to read the broadcast information before it can perform a LAU or RAU in a new LA.  With SNDs larger than one LA the UE has to check at each LA change the SND and when the SND changes the UE needs to read and compare the other new parameters for network sharing. With SND equal one LA the UE reads and compare at each LA change the parameters for network sharing instead of the SND. SNDs other than one LA require the UE to store the SND comparable to storage of LAI. An SND larger than one LA increases the effort for network planning and management because of adding another area concept to existing RA, LA, pool areas. An SND always equal to one LA also reduces UE effort but does not require the introduction of new area structures. For these reasons it is FFS whether an SND is always exactly one LA or more than one LA.

4.1.2 Network selection solution alternatives

This chapter outlines different network selection solution alternatives for REL-6 network sharing. 

Editor’s note: After reply for SA2 LS on broadcast based solution is received from RAN2 and GERAN2, further evaluation on solution alternatives can be made and the final solution can be selected.

4.1.2.1 UE based solution

In UE based solution, the operator configures the operator identities of all shared network domains of all the roaming partners in the USIM. When UE camps on a particular PLMN, it decodes the Shared Network Domain identity from the BCCH and retrieves the list of operator identities associated with the PLMN identity and this particular shared network domain from the USIM. Subsequently it registers to the network and indicates the selected operator.

· not all USIM cards (even if the UE is REL-6) support this

· information in the USIM card becomes outdated when

· a new sharing partner joins shared network, or

· an existing partner quits shared network, or

· new shared network domain is introduced
· keeping the information up to date in all the USIM cards is major burden

This alternative does not seem to be a feasible solution due to its difficulties to cope with changes in the shared networks.

4.1.2.2 Broadcast channel based solution

Each cell in REL-6 shared RAN broadcasts the operator identities and optionally other relevant information (NMO, T3212 timeout, ATT) about the CN operators providing service via the shared RAN. REL-6 UE decodes this information and uses it in the PLMN selection process. In automatic PLMN selection mode, the PLMN is selected based on the available operators behind the shared UTRAN and priorities in the USIM. In manual PLMN selection mode, UE indicates the available CN operators to the user. When UE performs registration procedure it indicates the selected operator to the network.

The figure below illustrates the solution.
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When UE identifies that SND or LA (FFS) changes in the broadcast channel, it decodes also the extended BCCH information containing the operator identities and other relevant network configuration information. The information may be stored in the UE for later use to avoid decoding the information again when UE enters the same area.  The broadcast information could be optimised to avoid broadcasting the network configuration information for all the operators sharing a particular gateway core network, because essentially this information is same for all these operators.

4.1.2.3 Connected mode based solution

In connected mode based solution UE asks network to provide information about available CN operators and their associated NMO, T3212, and ATT settings.

Following figure illustrates connected mode based solution.
 
Each cell broadcast a Shared Network Domain (SDN) identity or LAI (FFS). When UE identifies that SND or LAI (FFS) has changed it initiates registration procedure, because whenever the SND changes also location area changes. 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. 

The query procedure could be optimised so that the UE stores the information for later use, i.e. when the UE next time enters the same area it would identify the shared network domain identity and retrieve the associated information from either USIM or terminal equipment.
