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1 Introduction

At RAN WG3#26 meeting, three solutions have been discussed:

· a proposal from Ericsson introducing the new concept of “Subscriber Access Group” in CN and in UTRAN [4]

 REF _Ref534618628 \r \h 
[5]

 REF _Ref534618630 \r \h 
[6],

· a proposal from Alcatel/Nortel proposing to align cell access rights at cell reselections and at handovers, by reusing the LA concept used in cell reselection (LA updates),

· a solution derived from Alcatel/Nortel solution and proposed by Ericsson, based on a set of LAs rather than on an LA, called “Shared Network Areas” (SNA).

This paper is intended to compare the last two different proposals since the comparison between the first two proposals was done in contribution [1] submitted at last RAN3 meeting.

Note that there is another contribution from Alcatel R3-020560, discussing the advantages and drawbacks of those above-mentioned Iu-based solutions (where tables are transferred via Iu) compared to the solutions without use of Iu interface such as the one proposed at RAN3#25 by Alcatel [7].

2 Discussion

2.1 Status

It seems that there is a consensus about the need for aligning cell access rights at cell reselections and at handovers, where 

· the CN informs the UTRAN of the access rights of a given mobile via Iu interface,

· the information over Iu is based on Location Areas, as it is the case for cell reselections (LA Updates).

Furthermore, in the "SNA" type solution, it seems that there could be a consensus on the use of a terminology different from SoLSA, because in SoLSA, an LSA is simply a list of cells (or one single cell) mainly used for purposes such as specific billing (the cell covers the home of the subscriber). So, there are two reasons to avoid the confusion with SoLSA:

a- SoLSA LSA is a concept on a per subscriber basis, not a range of MCC/MNC, i.e. it is HLR related whereas the National Roaming and International Roaming concepts are VLR based,

b- an LSA in SoLSA may be composed of two cells on two different LAs, but not containing any LA..

2.2 Comparison of LA-only and SNA based solutions

2.2.1 Mentioned drawbacks of LA-only solution 

The new proposal to introduce Shared Network Areas was proposed to solve the following problems that were mentioned at last meeting for the LA-only based solution:

· Potentially long messages over the Iu due to a high number of LAs and difficulty to gather them in value ranges,

· Multiple O&M configuration in the Core Network (VLRs).

2.2.1.1 Long messages over the Iu

Two issues were raised: 

High number of LAs

The number of LAs in a PLMN is potentially huge (65535). But the reality is quite different since large LAs are required to avoid too many LA Updates: it is always preferable to have more paging messages than a lot of LA updates, because LA Updates are very costly in terms of processing power in UTRAN and CN.

Average is one or two hundreds of LAs.

Difficulty to gather LA values in ranges

It was mentioned that we should take into account 2G system where the LAs are already assigned. It is also common understanding that changing the LA values there is not possible actually on the field.

2.2.1.2 Multiple O&M configurations in the CN (VLRs)

In the LA-only solution, there is no need for additional UTRAN O&M, but it is required to extend the National Roaming VLR tables used at LA Updates to  Handover cases (cell-DCH state):

· to all LAs of the V-PLMN (because of Iur),

· to the neighbour PLMNs/LAs,

· to other PLMNs (only if connected via Iur to V-PLMN which does not seem to be an usual case).
The issue refers to the addition of an LA in a shared network.

As an example shown in the following figure, the addition of LA (cell 1F) implies O&M modification to all VLRs of PLMN1 & 2 (with National Roaming only, it would have been needed only in VLR12).

Plus modifications to all VLRs of PLMN 3 if there is an Iur between 2 & 3 (but rather unlikely).

However, these tables are only correspondence (MCC/MNC -> LAC) and are identical in all the VLRs to modify. So, these modifications may not need too complex O&M manipulations. Furthermore, there is no risk of inconsistency between CN and UTRAN since there is no additional UTRAN O&M.
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2.2.2 Shared Network Area solution

First, it must be ensured that the LA-only solution drawbacks (if they are actually drawbacks) are solved by the SNA solution without introducing other drawbacks of the same importance. 

Some clarifications have to be studied before defining an SNA:

a) should it be a list of LAs within the same PLMN (not containing LAs from different PLMNs) or not?

b) should it be possible to have overlapped SNAs? (can a given LA belong to several SNAs?)

2.2.2.1 Does it solves the LA-only issues?

2.2.2.1.1 Long messages over the Iu

The drawback of LA-only solution  is solved by grouping LAs into SNAs. If two SNAs cannot overlap, then there may be a significant benefit. On the opposite, if SNAs can overlap each other, then this advantage can be inhibited. Furthermore, if an LA can belong to several SNAs, then there will be an increase of the size of all the RL Setup Response messages. 

2.2.2.1.2 Multiple O&M configurations in the CN (VLRs)

The introduction of the SNA concept would allow to add an LA to an existing SNA, avoiding the modifications of each MCC/MNC entry. However, when new MCC/MNC are introduced, additional SNAs may be required. And the addition of an SNA will affect all VLRs.

2.2.2.2 Drawbacks introduced by SNA solution

1- This solution introduces a new concept in both the Core Network (VLR) and UTRAN. So, it leads to additional O&M in the UTRAN at least.

2- In addition, the consistency between CN and UTRAN, which is achieved automatically in the LA-only solution is not anymore ensured. This is a risk to take into account.

3- Having Universal SNAs (without reference to PLMN-id) would lead to some issues for co-ordinating O&M between the huge number of RNCs belonging to the different PLMNs. It also implies to plan in advance the split of SNA numbers and makes difficult the merging of shared networks.

4- As mentioned above, the overlap possibility may lead to larger sizes of the Iur RNSAP messages, and additional complexity in UTRAN O&M since each cell may belong to several SNAs. Furthermore, there should be a maximum number of SNAs a cell can belong to. This is not clear enough and may lead to some restrictions.

3 Conclusions

The drawbacks and additional O&M complexity brought by the SNA concept should bring significant benefit to the LA-only solution. Otherwise the simplest (no new concept), the best.

Therefore, if an Iu-based solution is adopted, Alcatel proposes to:

· either adopt the LA-only solution as proposed in [2] and [3] if the issues mentioned in section 2.2.1 are actually issues on the field in reasonable scenarios, based on the figures on number of LAs,

· or adopt the simplified SNA solution, i.e. defined as a list of LAs in the same PLMN, with no SNA overlapping allowed. A SNA would be defined as referring to one PLMN, i.e. SNA-id should be defined as (PLMN-id + SNA number).
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