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1. Introduction

TSG RAN WG2 has answered the LS from SA2 concerning the system broadcast solution for distributing information concerning available core network operators in shared networks. This document proposes updates in the TR to reflect the answer from RAN2.

We also include comments on including multiple NMOs  in the system information broadcasts since this was commented on by RAN2 as well. 

This contribution does not take into account comments on the same topic from GERAN.

2. Discussion

TSG SA2 asked TSG RAN2 to consider whether broadcasting additional network sharing information (mainly the available core network operators) in the system information on the BCCH is a viable solution. The answer from TSG RAN2 has now been received  (S2-033323 == R2-032046) and clearly shows that this is indeed feasible although the group has some reservations concerning the broadcast of a large number of additional PLMNs. 

We can also note that TSG RAN2 points out that cell (re)selection may be affected by the broadcast of additional PLMNs. It is our understanding that this is due to the fact that since a UE needs to identify a cell as suitable for cell (re)selection, this involves reading all the network sharing information for every cell involved in cell (re)selection.  We believe, however, that this is dependent on the final solution implemented and not on the fact that additional PLMNs are broadcasted in system information. We believe that there are implementations of network sharing support in the CN and RAN that actually has no affects whatsoever on cell reselection, except at LA boundaries. However, it is already an assumption of TSG SA2 that the UE must reread network sharing information at LA boundaries since that is the place where this information will be allowed to change (in this case LA is a shared network domain). Also, the fact that cell reselection is affected by the broadcast of network sharing information is something that has an effect on users of the shared network and not on any procedures involving other operators than those doing network sharing. This can thus be viewed as a necessary (and acceptable) “sacrifice” for operators involved in network sharing. We do not believe, however, that there will be substantial problems with cell reselection performance as long as the number of shared network partners are kept at a reasonable level. 

TSG RAN2 also states that further investigations concerning the broadcast of different NMOs for network sharing partners might be needed. It is our opinion that the already existing NAS system information that contains the NMO today can include up to 7 new NMO modes without any problems related to the actual broadcast (see TS24.008). However, if additional NMOs would cause problems for TSG RAN2, the way forward could very well be to skip the support for multiple NMOs. 

We therefore propose to update TR23.851 accordingly to indicate that there are no severe drawbacks with the broadcast solution.  This means that TSG SA2 (in light of  S2-033659 concerning the “connected mode solution”) is now in the position to choose the appropriate way to inform UEs of the core network operators available in a shared network. Since this is a fundamental choice of functionality, we propose that TSG SA2 shall make the decision at the next TSG SA2 meeting in New York. 

3. Proposal

TeliaSonera proposes that the following text shall be included in the TR in relation to the broadcast system information. We also update the editor’s note. 

-------- FIRST CHANGE

4.1.1 Network selection solution alternatives

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


-------- SECOND CHANGE

4.1.1.1 Broadcast channel based solution

Each cell in REL-6 shared RAN broadcasts the operator identities and other relevant information, like NMO, 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 the LA changes in the broadcast channel, it decodes also the extended BCCH information containing the operator identities and other relevant network configuration information. 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 [see sub clause 4.1.4].

It has been determined that the addition of core network operator information to the system information in UTRAN, for example in the MIB or in a SIB, is indeed feasible and can be done in such a way that the information would be ignored by pre-Rel-6 UEs but respected by Rel-6 UEs (and UEs of later releases). This could, for example, be done by including a bit to indicate the presence of additional PLMN information in shared networks. 
The inclusion of the NMOs for the different available core network operators will also have to be done in a backwards compatible way. One possibility is to replace the spare bits in the octet that today carries the NMO information in the NAS system information. A maximum of 7 additional NMOs may be broadcasted this way without affecting the size of the NAS system information IE at all (see TS24.008). 
Cell (re)selection performance may also be affected by the inclusion of core network information into the system broadcast information. This is especially significant if the network sharing solution is mandated to allow a large number of core network operators to share the network. This then implies that if the broadcast information solution is chosen, the supported number of core network operators within network sharing shall be reasonable. The actual supported number may be decided after detailed stage 3 analysis. It is important to note, however, that the effects on cell reselection performance is something that concerns the operators involved in network sharing and their users. It does not affect operators that do not employ network sharing. Therefore, a reasonable degradation in the cell reselection performance is acceptable. 
This solution handles changes in the network sharing information very well since the UE or USIM needs not to store any information concerning shared networks. Since the UE is informed of the additional available core network operators at (basically) the same time as it identifies the common PLMN in the MIB it would introduce only a very small delay in the network selection procedure compared to the time it will take a pre-Rel-6 UE to choose a network. 
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