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1 Introduction

At RAN WG3#25 meeting, three proposals have been discussed.

In [1], [2]and [3], it was proposed to introduce a new concept, the Subscriber Access Group (SAG), assigned to both each (MCC, MNC) couple and each cell, requiring O&M configuration and co-ordination at both RNC and VLR levels. These new proposals came from an original contribution that had no impact to the Core Network.

In [4], it was proposed several scenarios and a solution to prevent O&M co-ordination between RNCs, without impacts to the Core Network. but did not optimise the international roaming aspects. 

In [5], it was proposed a solution based on the GSM SOLSA principles in which O&M co-ordination is not needed.

2 This paper is intended to recall some requirements, to introduce some additional scenarios, to propose an enhanced solution and to compare the different proposals.

3 Discussion

1- Requirements

2- It should not be forgotten that the basic intention of the proposals on shared networks (geographical split) is to extend National Roaming feature to Cell-DCH state. National Roaming feature, specified in TS 22.011, allows to allow/prevent access on a per LA/RA basis in Idle mode and URA-PCH, Cell-PCH and Cell-FACH states. Thus, the list of equivalent PLMNs is provided to a UE in Idle mode or RRC-connected state other than Cell-DCH state at each Location Area Update.
Defining different access rules for e.g. cell-FACH state and cell-DCH state would bring inconsistencies in services offered by a specific cell: the following example of events succession shows the possible inconsistencies. A UE is transferring data in Cell-DCH state for a bursty Packet Data call. The data rate decreases and the UTRAN decides to switch the UE to Cell-FACH state. Due to the mobility of the UE during the Cell-DCH state, the UE is now in a DRNS. Thus, moving to Cell-FACH state will trigger an SRNS Relocation. Since an SRNS Relocation is performed, the UE will initiate a RA Update procedure. The RA Update will be granted/rejected according to National Roaming agreements. 
A SRNS Relocation may also be decided while remaining in cell-DCH state (PS domain), and a LA/RA Update procedure is performed as described in 23.060 section 6.9.2.2.2.
3- In order to optimise the UTRAN O&M, and by similarity with the idle mode, some access rights information related to the UE must be provided by the Core Network. 

4- Scenarios covered by the improvements must be clearly defined. In particular evolutions related to inter-PLMN handover agreements and related to extension of shared areas.

5- O&M complexity increase and constraints must be taken into account, especially with regards to co-ordination (between RNCs or between UTRAN and CN).

3.1 Impacts to Core Network

As stated in TS 22.011, the availability of National Roaming depends on agreements between the home PLMN and the visited PLMN; it does not depend on subscription arrangement. Therefore, the lists of accepted PLMN/LAC for National Roaming are handled at MSC/VLR and SGSN level. The lists in CS domain and in PS domain may differ, e.g. national roaming agreements between two operators may apply only in CS domain.

Similarly, the proposed solutions would have an impact on MSC/VLR and SGSN only, i.e. HLR is not impacted.

3.2 Scenarios

Some scenarios have been described in [4]. 

Some additional transition scenarios must be considered: in the following figure, PLMN1 and PLMN2 have shared areas; PLMN3 and PLMN4 have shared areas as well; there is neither shared areas nor Iur between PLMN1/2 and PLMN3/4. 
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Figure 2‑1: PLMNs shared by couple

It should be possible, as an evolution, to allow sharing areas between PLMN2 and PLMN3, as shown in the following figure.
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Figure 2‑2: Evolution to global sharing

3.3 Ericsson RAN3#25 proposal

1- Ericsson proposal introduces a new concept (the SAG) in both the UTRAN and the Core Network. Several comments can be made:

2- The O&M must be co-ordinated at RNC level in order to avoid that the SAG Access Information sent by a DRNC would be misunderstood by the SRNC. 

3- It is possible that SAG Access Information and LAs were not consistent. This would lead to different access restrictions depending on the UE state, even during the same call (e.g. a PS packet data call that switches from cell-DCH to cell-FACH and vice versa, see bullet 1 in section 2.1).

4- The O&M must be co-ordinated between the UTRAN and the Core Network in order to avoid inconsistencies between the SAG Member Information related to the user MCC/MNC and the SAG Access Information related to a specific cell.

5- An evolution scenario such as the one described in the previous section may be difficult to manage if it has not been planned at the beginning: PLMN1/2 and PLMN3/4 may have used the same SAG values for different areas and the usage of SAGs will have to be coordinated between the different existing and potential partners.

3.4 Nortel RAN3#25 proposal

1- Nortel proposal does not introduce new concepts. It is based on R99 ones. 

2- It is proposed to use the Service Area, the LA or RA, the PLMN-ID, a range of SA or a range of LA or RAs. 

3- There is no impact to UTRAN O&M since the RNC is already aware of the LAI of its cells and of the neighbour cells controlled by a different RNC.

4- Impact to CN O&M is either limited to MSC/VLR and SGSN, or may be extended to HLR (SoLSA).
3.5 Proposed modifications

1- Alcatel and Nortel propose to adopt a solution close to solution previously presented by Nortel, with following characteristics:

2- In order to make the access rights identical in all UE modes/states, Alcatel and Nortel propose to restrict the usage to LAs, as it is the case in National Roaming feature. 

3- In the Core Network, the lists of accepted LAI (PLMN/LAC) for National Roaming, are handled at MSC/VLR and SGSN level. No modification at HLR level is required. These lists can be extended for cell-DCH state, and provided by the CN to the UTRAN at each call.

3.5.1 Impacts to Iu

3.5.1.1 Needed information

In order to enable the UTRAN to perform the access controls, the CN has to send the list of authorised/forbidden LAIs corresponding to the UE. This can be done via Common ID and Relocation Request messages.
3.5.1.2 Signalling Flexibility

It is necessary to provide for each UE a list of the authorised PLMNs and information on the LAs of this PLMN to which access is allowed. In order to minimise the amount of signalling, it is proposed to provide some flexibility by offering the possibility to signal for each PLMN a list of authorised/forbidden LAs/LA ranges. The structure of the Access Rights Information IE would be the following:

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Access Rights in authorised PLMNs

1 to <MaxPLMNs>



>PLMN Identity
M

OCTET STRING (3)


>Authorised Areas in PLMN

0 to <MaxnbLAs>



>>Start of LAC Range
M

OCTET STRING (2)
0000 and FFFE not allowed

>>End of LAC Range
O

OCTET STRING (2)
0000 and FFFE not allowed

>Forbidden Areas in PLMN

0 to <MaxnbLAs>



>>Start of LAC Range
M

OCTET STRING (2)
0000 and FFFE not allowed

>>End of LAC Range
O

OCTET STRING (2)
0000 and FFFE not allowed

If the Authorised Areas in PLMN and the Forbidden Areas in PLMN IE are not present, then the UE has the right to access any LA in the concerned PLMN.

If the Authorised Areas in PLMN IE is present and the Forbidden Areas in PLMN IE is not present, then the UE has the right to access only the LAs of the concerned PLMN in the list provided by the Authorised Areas in PLMN IE.

If the Authorised Areas in PLMN IE is not present and the Forbidden Areas in PLMN IE is present, then the UE has the right to access any LA in the concerned PLMN except the LAs in the list provided by the Forbidden Areas in PLMN IE

If the Authorised Areas in PLMN and the Forbidden Areas in PLMN IE are both present, then the UE has the right to access only the LAs of the concerned PLMN present in the list provided by the Authorised Areas in PLMN IE and not present in the list provided by the Forbidden Areas in PLMN IE.

If the End of LAC Range IE in an instance of the Authorised/Forbidden Areas in PLMN IE is not present then the LAC Range is reduced to one LAC identified by the Start of LAC Range IE.
MaxnbLAs = 2^16 – 2.

MaxPLMNs = 32

3.5.2 Impacts to Iur

In most of the cases, the list of authorised/forbidden LAIs are available when the first RAB is requested by the CN (Common ID is sent before RAB Assignment, generally after authentication phase). This was described in [4]. In this case, the SRNC can perform the access control thanks to the knowledge of the neighbour cells LAI.

Neighbouring Cell Info IEs, provided in Iur RL Setup Response, contains the LAI of the neighbour cells that are controlled by another DRNC. This is mentioned in section 8.3.1.2 of TS 25.423: “If a UMTS neighbouring cell is not controlled by the same DRNC, the DRNC shall also include the CN PS Domain Identifier IE   {i.e. PLMN-ID + LAC + RAC} and/or CN CS Domain Identifier IE {i.e. PLMN-ID + LAC} which are the identifiers of the CN nodes connected to the RNC controlling the UMTS neighbouring cell.”

LAI is also provided for GSM neighbouring cells. 

However, LAI is not provided for the neighbouring cells controlled by the DRNC itself.  

Therefore, it is needed to mandate this information for neighbouring cells controlled by the DRNC itself in the Neighbour Cell Info IEs (the fields already exist and are optional; only the procedural text has to be updated). 

4 When the list of authorised/forbidden LAIs is not available, e.g. during signalling phase, the behaviour could be similar to the “Cell reserved for operator” case, where the access is granted as long as access rights are not known, then controls are performed as soon as IMSI is received from the CN.

5 Conclusions

The comparison of the solutions is summarised in the following table.


Ericsson RAN3#25 solution
Nortel RAN3#25 solution
Alcatel/Nortel solution

O&M UTRAN configuration aspects
Need to add SAG Information to each neighbour cell
No O&M modification since SAI, LAI, RAI are already configured for neighbour cells
No O&M modification since LAI is already configured for neighbour cells

O&M Core Network configuration aspects
Need to introduce a new object (SAG Membership), and to configure a new table (MCC/MNC<=>List of SAGs).
Extension of National Roaming table for LAI.

Need to add RAI and SAI in the configuration.
Extension of National Roaming table.

O&M co-ordination at RNC level
SAG values must be uniquely defined over all the shared PLMNs (UTRAN, MSC/VLR, SGSN).
No co-ordination needed.
No co-ordination needed.

Access rules aspects
Need to ensure that access rights are the same in DCH-state and other UE states/modes; i.e. LAs and SAGs coordination.
Need to ensure that access rights are the same in DCH-state and other UE states/modes when using RAs and SAs.
Access rules are identical in all UE states/modes.

Shared Area frontier evolution
Need to ensure consistency between the OAM reconfiguration in UTRAN for handling Cell-DCH state (new status for each SAG for the concerned Cells) and the OAM reconfiguration in CN for handling the other states (so as to provide to the UE accurate information on equivalent PLMNs during the Location Area Update)
Need to ensure that access rights are the same in DCH-state and other UE states/modes when using RAs and SAs.
The same OAM reconfiguration in CN would allow to handle both the Cell-DCH state and the other states, without need for coordination.

Migration scenarios (see figures in 2.3)
Not possible to share areas between already shared networks without reconfiguration of SAG Membership in the CN and of SAG Access Infos in the UTRAN.
Since LAI, RAI, SAI are unambiguously defined, sharing of areas between already shared networks is possible without O&M reconfiguration. 
Since LAI is unambiguously defined, sharing of areas between already shared networks is possible without O&M reconfiguration of existing information.

Extension to GSM system
No???
Yes
Yes

Iu modification aspects
Addition of a SAG Member Info IE in Common ID and Relocation Request messages.
Not yet proposed by Nortel
Addition of an Access Rights Information IE in Common ID and Relocation Request messages.

Iur modification aspects
Addition of a SAG Access Information IE in Uplink Signalling Transfer Indication, RL Setup Response and RL Addition Response.
Not yet proposed by Nortel
Addition of LAI information for cells controlled by the DRNC in Uplink Signalling Transfer Indication, RL Setup Response and RL Addition Response (LAI information already exists for cells controlled by different DRNC or by GSM system).

It is, thus, proposed to adopt the “Alcatel/Nortel” solution.

6 CRs to 25.413 and 25.423 are submitted in separate contributions.
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