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1.
Introduction

This contribution proposes how to achieve unique identification of nodes within a UTRAN system.

See [3] for background information.

2.
Discussion

2.1
General

In connection with procedures like Relocation and Cell Update, it is necessary to be able to uniquely identify the involved nodes over the Iu- and Iur-interfaces. Two different principles can be used to achieve this identification. Either each node is identified by its Signalling Address from the Transport Network Layer or each node is given a unique value that is only used as a Node-Id. In this proposal the second alternative is chosen. The reason for this is to minimize the dependance between the Radio Network Layer (in this case RANAP and RNSAP) and the Transport Network Layer.

It is thus proposed to use a set of identities as shown below. This would give unique global identification for RNC and CN nodes.

RNC Global  Identity

SGSN Global Identity

MSC Global Identity

PLMN-Id


PLMN-Id


PLMN-Id
RNC-Id



SGSN-Id


MSC-Id

Target ID (When RNC is the target) 
PLMN-Id
CN-Id
RNC-Id

- The PLMN-Id is made up of MCC and MNC
- CN-Id corresponds to either MSC-Id or SGSN-Id depending on the Iu instance and identifies the Core Network Node
- RNC-Id  identifies the UTRAN Node

The RNC-Id shall be the same as the RNC-identity used over Uu when identifying the SRNC. The RNC-Id shall thus be unique within UTRAN.

Every node that needs to be able to send messages to another node, for which the Identifier-value as described above is known, must be able to translate the Identifier-value into a Signalling Address. 

2.2
Node Identification at Inter-RNS Handover via Iur

· At serving RNC (SRNC) request for addition of radio link(s) in cell(s) controlled by another RNC (DRNC), the DRNC includes Neighbouring Cell Information in the response message (RL SETUP/ADDITION RESPONSE/FAILURE). For neighbouring cells not controlled by the DRNC (i.e. controlled by serving RNC or a third RNC), three identifiers are included, one with the MSC-Id, one with the SGSN-Id and one with the RNC-Id. This is done in order to support the Iu Relocation procedure.

RNC-Id is also used for subsequent internal UTRAN handover via Iur.

· In order to support uplink transfer of messages identified with serving RNC-identity + S-RNTI in the radio interface, from a controlling RNC to the serving RNC, the RNC shall be able to translate the serving RNC-identity into a signalling address for the serving RNC. In order to support Hard Handover with switch in CN and SRNS Relocation, three identifiers, one with the MSC-Id, one with the SGSN-Id and one with the RNC-Id, are included in the Uplink Transfer message. 

For inter RNS handover via Iur, the SRNC shall be able to translate the RNC-Id into a signalling address.
2.3
Node Identification at Iu Relocation

Below is shown as an example, how the identifiers are used in connection with the Relocation procedure.

Relocation within the same MSC

When RNC1 wants to make a relocation to RNC2 it sends the message RELOCATION REQUIRED to  MSC (1) and  SGSN (2) with the identity of RNC2 included as Target Id. MSC and SGSN recognise that RNC2 is one of its own RNCs by looking at the CN-Id part of the Target Id. MSC and SGSN then translate the Target Id into a signalling address and send RELOCATION REQUEST (3 and 4) to RNC2.
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Relocation between MSCs

When RNC1 wants to make a relocation to RNC2, it sends the message RELOCATION REQUIRED to MSC1 (1) and SGSN1 (2) with the identity of RNC2 included as Target Id. MSC1 and SGSN1 recognise that RNC2 is not one of their own RNCs by looking at the CN-Id part of the Target Id. MSC1 and SGSN1 then translate the respective CN-Ids into signalling addresses for MSC2 and SGSN2 respectively and send a message (3 and 4), including the identity of RNC2 as Target Id, to MSC2 and SGSN2. MSC2 and SGSN2 then translate the Target Id into a signalling address and send RELOCATION REQUEST (5 and 6) to RNC2.
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3. Information Elements
(Informative only.)

3.1
Target Id

This element uniquely identifies a Target Node and is of variable length containing:

8
7
6
5
4
3
2
1


Parameter Identifier
1(oct)

Length
2

spare
Target identification discriminator
3

Target Identification
4-n

The coding of "Target identification discriminator" (bits 1 to 4 of octet 3) is a binary number indicating which parts of the Target Identifier that are included in the Target Identification part of the message. The "Target identification discriminator" is coded as follows:

0000

MCC, MNC, MSC-Id and RNC-Id are used to identify the Target Node.
0001

MCC, MNC, SGSN-Id and RNC-Id are used to identify the Target Node.
0010

MSC-Id and RNC-Id are used to identify the Target Node.
0011

SGSN-Id and RNC-Id are used to identify the Target Node.
0100

RNC-Id is used to identify the Target Node.
1000

CGI is used to identify the Target Node.

All other values are reserved.

The coding of octets 4-n depends on the Target identification discriminator (octet 3). Below the coding is shown for each Target identification discriminator:

Coding of Target Identification for Target identification discriminator = 0000

8
7
6
5
4
3
2
1


MCC dig 2
MCC dig 1
5

1
1
1
1
MCC dig 3
6

MNC dig 2
MNC dig 1
7

MSC-Id
8

MSC-Id cont.
9

RNC-Id
10

RNC-Id cont.
11

Octets 8-9 are a value between 0 and 65535.
Octets 10-11 are a value between 0 and 65535.

Coding of Target Identification for Target identification discriminator = 0001

8
7
6
5
4
3
2
1


MCC dig 2
MCC dig 1
5

1
1
1
1
MCC dig 3
6

MNC dig 2
MNC dig 1
7

SGSN-Id
8

SGSN-Id cont.
9

RNC-Id
10

RNC-Id cont.
11

Octets 8-9 are a value between 0 and 65535.
Octets 10-11 are a value between 0 and 65535.

Coding of Target Identification for Target identification discriminator = 0010

8
7
6
5
4
3
2
1


MSC-Id
5

MSC-Id cont.
6

RNC-Id
7

RNC-Id cont.
8

Octets 5-6 are a value between 0 and 65535.
Octets 7-8 are a value between 0 and 65535.

Coding of Target Identification for Target identification discriminator = 0011

8
7
6
5
4
3
2
1


SGSN-Id
5

SGSN-Id cont.
6

RNC-Id
7

RNC-Id cont.
8

Octets 5-6 are a value between 0 and 65535.
Octets 7-8 are a value between 0 and 65535.

Coding of Target Identification for Target identification discriminator = 0100

8
7
6
5
4
3
2
1


RNC-Id
5

RNC-Id cont.
6

Octets 5-6 are a value between 0 and 65535.

Coding of Target Identification for Target identification discriminator = 1000


Same coding as TS GSM 08.08, section 3.2.2.17.

3.2
MSC Global Identity

This element uniquely identifies an MSC and is of fixed length containing:

8
7
6
5
4
3
2
1


Parameter Identifier
1(oct)

Length
2

MCC dig 2
MCC dig 1
3

1
1
1
1
MCC dig 3
4

MNC dig 2
MNC dig 1
5

MSC-Id
6

MSC-Id cont.
7

Octets 6-7 are a value between 0 and 65535.


3.3
SGSN Global Identity

This element uniquely identifies an SGSN and is of fixed length containing:

8
7
6
5
4
3
2
1


Parameter Identifier
1(oct)

Length
2

MCC dig 2
MCC dig 1
3

1
1
1
1
MCC dig 3
4

MNC dig 2
MNC dig 1
5

SGSN-Id
6

SGSN-Id cont.
7

Octets 6-7 are a value between 0 and 65535.


3.3
RNC Global Identity

This element uniquely identifies an RNC and is of fixed length containing:

8
7
6
5
4
3
2
1


Parameter Identifier
1(oct)

Length
2

MCC dig 2
MCC dig 1
3

1
1
1
1
MCC dig 3
4

MNC dig 2
MNC dig 1
5

RNC-Id
6

RNC-Id cont.
7

Octets 6-7 are a value between 0 and 65535.



4.
Conclusion and Proposal

It is proposed to introduce identification of nodes in UTRAN and the possibility to translate between identities and signalling addresses as described above.

This proposal requires the following additions and modifications:

Target Identifier shall be specified in [1] as described for RNC-Identifier in section 2.1, when Target Identifier is an RNC.

The message UPLINK TRANSFER in [4] shall include three identifiers, one with MSC-Id, one with SGSN-Id and one with RNC-Id.

The messages RL SETUP RESPONSE, RL ADDITION RESPONSE, RL SETUP FAILURE and RL ADDITION FAILURE in [4] shall include three identifiers, one with MSC-Id, one with SGSN-Id and one with RNC-Id.
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