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1 Introduction

This contribution proposes modifications to the section "comparison" of the TR3.012 and additions related to OAM in the corresponding sub-clause of that section. 

It also proposes a section that compares the solutions with regards to the future extension of the Rel.5 requirements (national and international roaming agreements between operators) to UE-specific roaming restrictions such as "Regional Subscription" as defined in TS 23.008.

2 References

[ 1. ] TR3.012 v0.1.1 Shared Network support in Connected Mode

[ 2. ] TS 23.003 v5.2.0 Numbering, addressing and identification

[ 3. ] TS 23.008 v5.0.0 Organisation of subscriber data

3 Proposal

It is proposed to replace the existing text of section 6.7 of the TR3.012 [ 1. ] by the following text.

6.7 
Comparison

[Rapporteur’s note – the <TBD> solution as described in Section 6.6 is not taken into account in the comparison yet]

6.7.1 Standards impact

In principle there is no difference in standards impact between the different solutions. All solutions require changes to RANAP (25.413), RNSAP (25.423), and 25.401 (Introduction of concepts).  As the LA based solution is using existing identifiers, one could regard the LA based solution as having the least standards impact. 

6.7.2 Signalling efficiency

In the SAG solution, the additional information exchanged over the Iu interface is always one bitstring of fixed length (proposed 32).  For the Iur interface, the additional information exchanged is always one bitstring of fixed length (proposed 32) per neighbouring cell for which access restrictions apply. 

For the LA based solution, the additional information exchanged over the Iu interface scales with the number of LAs involved (LAs from all PLMNs of the sharing operators, i.e. all PLMNs that can be reached over Iur), unless LA ranges can be used. Taking into account 2G systems where LAs are already assigned (and very difficult or even impossible to reassign), it will also be very difficult to gather the LAs in value ranges. This may lead to potentially long messages over the Iu, the size of which needs to be assessed.  For the Iur inferface, no additional information is exchanged.

For the SNA based solution, the additional information exchanged over the Iu interface scales with the number of Shared Network Areas that are defined. However, the SNA is a new identification, groups LAs together, and thus allocations can be optimimized for network sharing, without taking other considerations into account. For the Iur interface, if SNAs cannot overlap each other, the additional information exchanged is always one INTEGER per neighbouring cell for which access restrictions apply. 

6.7.3 Impact on existing functionality within a PLMN

LA based solution
As mentioned in Section 6.6.1, the standards impact is the least because of the re-use of existing identifiers (i.e. LAC).

If signalling optimization is needed,  there maybe a need for changing the LAids, which could have important consequenses for the operator. 

In order to use an LA-range solution, the LA-Id of many LA’s in existing GSM infrastructure might have to be re-allocated. This could take several months of configuration work for the GSM networks.-The LA is also one of the most stable identifier in the networks today and as such it is used for many purposes: Emergency call routing, Trend statistics, call routing, localised charging, alarm management, localised services (e.g. yellow pages) …. .  These functions all are likely to have ties to the LA identifiers. Introducing frequent and/or global changes to these identifiers will cause undesirable side effects in the operation of networks.

SAG and SNA based solution
In these solutions no existing identifiers are re-used. This enables a flexible access restriction handling without impacting existing concepts like SA or LA.

Independent of the LA-Id’s used in the GSM networks, by configuring the correct SAG-access information/SNA identifiers any access restriction solution for the UMTS(GSM  handover can be provided without any impact on the existing GSM networks.

6.7.4 Operations And Maintenance (OAM) aspects

The OAM aspects of each solution are detailed by the tables in the corresponding description sections. From these tables the differences can be summarised below.

1- SAG solution
· New concept in CN and in UTRAN

· Co-ordination between CN nodes, and between operators at Roaming agreements change and at 3rd operator joining: it is necessary to plan in advance the split of SAG identifers in order to allow future merging between operators.
· Co-ordination between RAN nodes at 3rd operator joining
· Co-ordination between CN and UTRAN
2- LA-based solution
· No new concept
· Co-ordination between CN nodes, but not between operators at Roaming agreements change and at 3rd operator joining

· No co-ordination between RAN nodes at 3rd operator joining

· No co-ordination between CN and UTRAN
3- Single-PLMN SNA solution
· New concept in CN and in UTRAN

· Co-ordination between CN nodes, but not between operators at Roaming agreements change and at 3rd operator joining

· No co-ordination between RAN nodes at 3rd operator joining

· Co-ordination between CN and UTRAN

4- Universal SNA solution

· New concept in CN and in UTRAN

· Co-ordination between CN nodes, and between operators at Roaming agreements change and at 3rd operator joining: it is necessary to plan in advance the split of SAG identifers in order to allow future merging between operators.
· Co-ordination between RAN nodes at 3rd operator joining

· Co-ordination between CN and UTRAN

5- Connection Independent solution

· No new concept

· Partial co-ordination between CN nodes, in case of changes in the neighbour cells of adjacent PLMNs
· No co-ordination between RAN nodes

· No co-ordination between CN and UTRAN

The main conclusion is that, from an O&M viewpoint, the solutions can be classified as follows:

· 1st (Best): LA-based

· 2nd: Connection Independent

· 3rd: Single-PLMN SNA with no overlapping
· 4th: Single-PLMN SNA with overlapping

· 5th: Universal SNA

· 6th: SAG
6.7.5 Mobility to GSM


For the mobility to GSM, in case of handovers the UTRAN might be in a position to choose between different GSM cells, possibly from different PLMN’s.  In this case the selection might not only be required to be performed on PLMN level, but possibly also on a lower level like LA. 

Already when implementing Nation Roaming Restrictions (NRR) in current GSM networks, different access rights can be supported for different LA’s in a PLMN. Although todays implementations will typically only impact Idle mode mobility, it is expected that this is insufficient in the (near) future. In current GSM networks, due to the limited average duration of connections, only applying NRR in Idle mode will ensure that by far the largest part of the resources in a cell will only be used by MS’s which do not have an NRR in the concerning cell. Note, in some cases NRR may also apply when GPRS connected.

With the advance of the always connected paradigm and services like video streaming, it can be expected that the average duration of the connection will increase. Due to this increase, only limiting mobility in Idle mode might not lead to the desired resource restrictions since a UE in connected mode might move quite long/far into an NRR area. Therefor it is expected that NRR should also be applied in connected mode.

6.7.6 Scalability

6.7.7 Extension to roaming restrictions on a per UE subscription basis
Although the Release 5 Work Item objectives deal with Roaming Argeements between operators, it seems necessary to adopt a solution in Rel.5 that can be extended to satisfy the requirements of roaming restrictions on a per UE subscription basis, such as the Regional Subscription feature that already exists for the idle mode.
In TS 23.008 [ 3. ], the section 2.4.11 "Regional Subscription Information" states: 

"If a mobile subscriber has a regional subscription, the HLR shall store a list of up to ten Regional Subscription Zone Identities (RSZIs) per Network Destination Code (NDC) of the PLMN involved. The structure of RSZI is defined in 3GPP TS 23.003; since it is composed of the PLMN identification (CC NDC) and the Zone Code it is sufficient to store the Zone Code List per CC NDC."

In TS 23.003 [ 2. ], the section 6.6 "Regional Subscription Zone Identity (RSZI)" states:

"A PLMN specific regional subscription defines unambiguously for the entire PLMN the regions in which roaming is allowed. It consists of one or more regional subscription zones. The regional subscription zone is identified by Regional Subscription Zone Identity (RSZI). A regional subscription zone identity is composed as shown in figure  7.




Figure 7: Structure of Regional Subscription Zone Identity (RSZI)

The elements of the regional subscription zone identity are:

1)
the Country Code (CC) which identifies the country in which the GSM PLMN is located;

2)
the National Destination Code (NDC) which identifies the GSM PLMN in that country;

3) the Zone Code (ZC) which identifies a regional subscription zone as a pattern of allowed and not allowed location areas uniquely within that PLMN."

It can be deduced that:

· the restrictions are based on Zones (as a pattern of allowed and not allowed location areas uniquely within that PLMN), not on Subscriber groups.

· the zones are defined with regards to a visited PLMN.

· the number of zones for a subscriber in a visited PLMN is limited to 10.

Conclusion:

· a solution which is based on LAs or single-PLMN SNAs (where the SNA could represent the ZC) is more appropriate than a solution based on groups of subscribers or Universal SNAs.

· the amount of data to be transferred from CN to UTRAN is very small (20 octets).

· unlike for the general roaming agreements between operators, this information must be transferred on a per UE basis in the COMMON ID and RELOCATION REQUEST messages. 
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