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Proposal: 

It is proposed to add the sub-clause 4.5 to TR 23.xyz.

Discussion

This document proposes that the IDNNS be a 16-bit value composed of the Pool Area Code (PAC) and the Network Resource Identifier (NRI). The IDNNS encoding guarantees that each IDNNS value is unique within the PLMN. This allows the IDNNS to be used by the RNC for routing to either the MSC or SGSN. Each MSC and SGSN has one (or more) unique IDNNS values that is provided to the UE with each new signaling connection. The UE returns the assigned IDNNS to the RNC, allowing the RNC to route the signaling connection back to the correct CN node.

Pool Area Code (PAC)

From Ericsson/Nokia contribution S2-Iuflex-002: “The introduction of the PAC is achieved by splitting-off the Pool-area-Code (PAC) from the (old) Location Area Code  (LAC)”.

From 3GPP 23.003 v 3.7.0, section 4.1: 

The Location Area Identification shall be composed as shown in figure 3:




Figure 3: Structure of Location Area Identification

Location Area Code (LAC) which is a fixed length code (of 2 octets) identifying a location area within a GSM PLMN.”

Since the Pool Area code (PAC) is a subset of LAC, the PAC should be assigned from the high-order n bits of the LAC, where 1 < n < 15. The selection of the value n will determine the maximum number of pool areas in a PLMN, e.g, if n=10 then the PAC is 10 bits and there can be up to 1024 pool areas codes in a PLMN.

Network Resource Identifier (NRI)

The remaining bits (16-n) of the IDNNS are made up of the NRI, which is also used in the TMSI and P-TMSI.

The structure of the TMSI & P-TMSI is given in 23.003 section 2.4: “Since the TMSI has only local significance (i.e. within a VLR and the area controlled by a VLR, or within an SGSN and the area controlled by an SGSN), the structure and coding of it can be chosen by agreement between operator and manufacturer in order to meet local needs.

The TMSI consists of 4 octets. It can be coded using a full hexadecimal representation”

If the NRI is (for example) 6 bits, then it could be used to set bits 29 to 24 of the TMSI or P-TMSI. This guarantees that all TMSIs and P-TMSIs will be unique within the PA (i.e. no two CN nodes can assign the same TMSI value, since each CN has a unique NRI within the PA).

Using a 6-bit NRI still allows each CN to set TMSI bits 23 to 0 according to local policy, allowing each CN element to assign up to 224 > 16 million unique TMSIs.

Proposal for TR 23.cde:

4.6 Intra Domain NAS Node Selector (IDNNS) encoding
The figure below shows an example encoding of the IDNNS, consisting of a 10 bit PAC and a 6 bit NRI. This allows for up to 210 = 1024 Pool Areas within the PLMN, and each PA may have up to 26 = 64 MSCs and SGSNs.  An alternative encoding could use an 8 bit PAC (256 pool areas) and an 8 bit NRI (256 CN elements per pool).  Since the UE does not need to know the encoding details of the IDNNS, the network operator can determine the number of pool areas, and the size of each pool area by adjusting the bit boundaries of the IDNNS for their own PLMN.
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An IDNNS encoded like this is guaranteed to be unique within the entire PLMN, and therefore the RNC can use it for routing to the CN element. Also, the TMSI and P-TMSI are guaranteed to be unique within the pool area, no matter which CN node assigns the TMSI to the UE (this is because each CN node has its own unique NRI used to generate TMSIs)

If an RNC is not able to route the IDNNS (no path to the MSC or SGSN), it selects a new MSC or SGSN from within its pool area.
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This addressing scheme allows network operators flexibility, and the only requirement on the UE is to store the IDNNS values that were assigned to it by the MSC and SGSN. There is never a need for the UE to modify the IDNNS value or to be aware of its internal encoding stucture. The UE only needs to return the stored IDNNS value to the RNC, depending upon the CN domain (CS or PS).
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