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1. Introduction

Even though basic PLMN selection requirements and procedures had been agreed at the Workshop on Handover and Cell Selection on 9th and 10th of June 1999, discussions in this area have been going on ever since.

Some of the requirements discussed at and after the WS still do not have a consistent solution in the current specification.

2. Requirements

TS 23.122 in section 4.4.3 contains a Note: "To allow provision for multiple HPLMN codes, ...." requiring support of multiple PLMN codes (in a later version of the specification).

Discussions in GERAN over the last year have also addressed idle mode (and handover) behavior in general related to multiple PLMN, or networks with multiple PLMN codes(=MCC/MNC).

Also CN1 had initial discussions in this area at their last meeting in this area, but is waiting for requirements from S1 and/or this Workshop before accepting any changes.

Also SAHI-010002 shows additional requirements in the area of periodic scans for preferred PLMN.

All these inputs appear to address the following (non-academic) scenarios:

1. A single operator has a single MCC/MNC;

2. A single operator has multiple MCC/MNC with overlapping coverage;

3. A single operator has multiple MCC/MNC with coverage overlapping in border area;

4. A single operator has multiple MCC/MNC with non overlapping coverage;

5. Multiple operators with multiple MCC/MNC have national roaming agreements (possibly as part of license);

6. Multiple operators have "preferred partner" with different MCC/MNC with coverage overlapping in border areas;

7. Multiple operators have "preferred partner" with different MCC/MNC with non overlapping coverage;

8. Multiple operators have "preferred partner" with different MCC/MNC with overlapping coverage.

Every MCC/MNC can consist of one or multiple RAT.

As a reminder: At the June 99 WS it was agreed that the RAT/technology indicator will be considered in the INITIAL PLMN selection, and afterwards cell reselection, including the RAT would be under operator control, based on radio (interference) considerations. This shall apply for periodic scans for preferred PLMN as well, i.e. this shall be on PLMN (MCC/MNC) only, and not take the RAT/technology indicator into account.

What are likely requirements for these scenario, and does the specification address these?

1. All requirements except one are covered by the specification. What is missing is the periodic HPLMN scan while in the border area of a VPLMN.

This has always been a traditional user and operator requirement, but this "solution" has always (repeatedly and consistently) been rejected by Radio Groups as this leads to UE (MS) being connected to the HPLMN under radio conditions that will lead to relatively very high UE (MS) transmit powers on average, and significant interference in the VPLMN. For information: Studies within the European Regulatory Group ERC suggest that a zone in the order of up to 6 km on each side of a border with limited coverage may be needed to solve interference cases between UMTS operators. In GSM operators have optimized Radio Planning in critical border areas, including rejection of users too far from the HPLMN (timing advance analysis), to avoid excessive interference. An optimized Radio Planning to avoid interference will normally result in users selecting one of the "national" PLMNs.

2. This operator has a problem, as he has no means to flexibly control the UE to go from the one MCC/MNC to the other MCC/MNC network in idle mode. This would all be via very slow PLMN selection, where he has limited control over the lists on the SIM, and therefor over the UE behavior. An improvement of the performance is required.

3. This operator has a similar problem. The fact that business arrangements across borders do change, also calls for improved performance in this area.

4. This operator has a similar problem. The fact that business arrangements do change, also calls for improved performance in this area.

5. Again, these operators have a similar problem. The fact that business arrangements, also calls for improved performance in this area.

6. Again, these operators have a similar problem. The fact that business arrangements across borders do change, also calls for improved performance in this area.

7. Again, these operators have a similar problem. The fact that business arrangements across borders do change, also calls for improved performance in this area.

8. Again, these operators have a similar problem. The fact that business arrangements change, also calls for improved performance in this area.

3. Proposal

For case 1 as stated above, the solution should be found in the area of radio planning, etc., as with the suggested amendment to the specification too much interference would be created.

For cases 4, 7 and 8 a periodic scan for preferred PLMN, NOT including RAT/technology indicator, shall be specified.

For cases 2, 3, 5 and 6 the following solution has been suggested in a number of meetings:

A new message to be include in the location update message allows the operator to instruct the UE to regard multiple MCC/MNC combinations as a single PLMN for idle mode purposes.

Thus:

For case 2 if the operator informs the UE to see multiple combinations of MNC/MCC as a single PLMN for idle mode purposes, the operator can flexibly control the UE idle mode behavior.

For case 3 the operator could do this only for those Location Areas in the border region. This also allows instructing the UE to regard different combinations of multiple MCC/MNC as a single PLMN for idle mode purposes, depending on the border operator constellation. E.g. The D1 network would signal a different combination at the German-Austrian border, than at the German-Dutch border.

For case 5 only the operator having the smaller coverage network, i.e. the one with users roaming on the other network, could signal this information. Appropriate cell reselection parameter setting on its own network are sufficient to ensure the UE does not go to the other network without need.

For case 6 the same applies as for case 3.

A very interesting enhancement to this multiple MCC/MNC concept is possible, by making the sending/content of this information subscription dependent. This would allow optimised use of the feature.

Some examples:

For the national roaming case a user "nationally roaming" could also get the MNC/MCC combination on the "roamed onto" network. This may be a better way to return to the "real HPLMN" than periodic PLMN scans.

For the border case use of this feature could be adapted to Roaming Agreements between operators. Whereas T-Mobil prefers to see its subscribers move into the Max.mobil network when crossing the German-Austrian border, KPN may have other preferences for its subscribers. For KPN users either no or different further MNC/MCC would be signalled.

Furthermore, when this functionality is implemented it is easy (from a radio perspective) not to limit this to PLMN selection, but also to use it for handovers (CS) and network controlled cell reselections (PS).

It is suggested that the periodic preferred PLMN selection, and basic signalling in the Location Update message for multiple MCC/MNC is included in R99. The further enhancements to allow subscription dependent handling could be included in Rel4 or Rel5.
