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1. Introduction

This contribution proposes to define a mechanism for selection of MSC node in RNC and SGSN based on IMSI. Also it proposes to make NRI allocation inside MSC proprietary, and points out possible approaches. The main idea behind the proposal is that by defining the behaviour of RNC and SGSN, it is possible to introduce clever mechanism in MSC NRI allocation. If nothing is fixed, designing a good MSC NRI allocation working with all vendors RNC (and the A interface (ie not Gb interface) part of a BSC) and SGSN is complicated if not impossible.

The mechanism is designed to fulfil the following requirements:

· SGSN(s) and RNC(s) should support the same mechanism and configuration to select the MSC in order to avoid inter MSC location update when MS moves:

· into an area where Gs interface is supported, and so where MSC is selected by SGSN based on IMSI;

· between 2 SGSNs both supporting Gs interface; or

· Between 2 RNCs in the same pool area

· The mechanism should ensure that flexible load allocation among available MSCs and SGSNs in the pool area is possible.

2. Issues related to dynamic load sharing

Although the intention is not to define dynamic load sharing in R5, R5 specifications should not prevent the introduction of such mechanism. However, there is a logical contradiction between minimizing inter MSC LU by fixing the MSC selected using a given IMSI and dynamic loadsharing which imply that same MS may be directed to different MSC at different time.

We do not see that one solution can fulfill these two contradicting requirements, but dynamic load sharing is useful only in the (rare) case where overload is indicated. So the proposed mechanism should be used when dynamic load sharing is not used, and when no MSC reports load problems. But the exact implementation of dynamic load sharing is left open, similarly to the handling of node not available.

3. Selection of MSC/VLR based on IDNSS derived from IMSI in RNC, SGSN (Gs interface) and BSC (A interface)

If the mobile provides the RNC with a routing parameter of IDNSS derived from IMSI. It is a value (V) from 0 to 999. (extract from 3GPP TS 25.331; The "Routing parameter" bit string consists of DecimalToBinary [(IMSI div 10) mod 1000]. The bits of the result are numbered from b0 to b9, with bit b0 being the least significant.)

The following mechanism is proposed: If an IDNSS derived from an IMSI is received at an RNC, or a combined procedure is received at an SGSN which has no “Gs association” for that mobile, then the RNC/SGSN will use  value (V) to select MSC’s address. Every value (V) corresponds a single MSC, but typically many values of (V) may point to the same MSC. The configuration should be the same in a same area for RNC and SGSN. So we may have cases, where an SGSN has different configurations for different areas.

The SGSN (and A interface part of a BSC) shall use the same procedure as the mobile to derive the value (V) from the IMSI.

The selected MSC is identified by v. 

Practical example: 

The configuration in one pool area in RNC and SGSN indicates:

If v is between 0 and 200, selects MSC A

If v is between 201 and 500, selects MSC B

If v is between 501 and 999, selects MSC C

In this example, the load can be flexibly allocated between available MSCs by step of 0.1%.

This mechanism provides even spreading of mobiles among the available MSC taking into account capacity of each node, and so provide a preconfigured load sharing. 

If the selected MSC is not available or is overloaded, another MSC may be selected randomly, or based on an implementation dependent method.

4. Selection of CN node based on IDNSS derived from TMSI in RNC 

As specified in 23.236 the NRI range is defined by operator and the CN node is selected based on a direct mapping from NRI value. 

Practical example: 3 NRI value allocated in the pool area

The configuration in one pool area in RNC indicates:

If NRI=10, selects MSC A

If NRI=11, selects MSC B

If NRI=12, selects MSC C

For other NRI values, MSC should be selected randomly, or based on an implementation dependent method.

5. Selection of NRI withIN MSC/VLR

The method to calculate the NRI inside the MSC should be optimized based on the operator network planning strategy. It should therefore not be mandated by standards but let implementation dependent.

However, in order to understand how the proposed mechanism can be used, we describe below 2 possible solutions.

5.1 NRI derived from TMSI is always equal to one of the values of v allocated to that MSC

By allocating NRI=v, the MS is always connected to same MSC whether it access with TMSI or with IMSI (because TMSI was lost or access is made through SGSN). It therefore reduces the chances of inter MSC LU within the same pool area.

It is particularly suited for a configuration where there are no overlapping pool areas (because it requires same configuration in the full pool area). 

Practical configuration would be:

If NRI is between 0 and 200, selects MSC A

If NRI is between 201 and 500, selects MSC B

If NRI is between 501 and 999, selects MSC C

It should be noted that when this solution is used the number of bits needed to code NRI is enforced by the value of  V (0…999 and 10 bits are necessary to code the NRI.

5.2 NRI derived from TMSI is selected by operator 

With this solution, the operator has full flexibility to allocate any NRI to an MS. It suits the case where there overlapping pool area. When the MS enter the area where many pool area, MS uses the same NRI and stays connected to same MSC when it accesses with TMSI. 

For example, the operator may implement NRI allocation as on the figure below (copied from 23.226).
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Note: The previous mechanism (section 5.1) would not work if there are different numbers of MSCs in differents areas of the pool area (because a single value V may be allocated to different MSC in different areas of the pool area).

6. Proposal

We propose to standardize the mechanism to select the MSC is both RNC and SGSN as described, and to leave implementation specific NRI allocation inside MSC.

