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1 Introduction

This document proposes the representation of following RANAP IEs: 

· “Target Id” - is defined to identify the target for relocation purposes. The focus of investigations in this paper is mainly on relocation scenarios involving two CN nodes and intersystem handover scenarios in cs domain.

· “Source Id” - indicates the serving environment (RNC or cell) before relocation

· “Area Identity Code” - indicates UE’s current location in case of call setup or location reporting

· “Broadcast Area” - indicates the area certain broadcast information is destined to.

The proposed representation of listed IEs is based on a format, already defined for the IE “cell identifier” within [GSM 08.08] to ease inter-working with GSM. A general “Area Identification” format will be introduced for representation of location related IEs on Iu interface.

2 Target Id - Discussion

2.1 UMTS ( UMTS relocation:

During relocation initialisation phase, SRNC provides the CN with target information, which points out where the SRNC functionality shall be relocated to, i.e. source RNC sends a target RNC identification within Relocation Required. 

As the target RNC may be located not only within the area of neighbouring CN-nodes, due to the possibility of multiple chained Iur’s, the serving CN-node is required to contain an RNC-database of the whole PLMN area.

The structure of a global RNC identity is given by

Global RNC Id = PLMN-Id + RNC-Id

as proposed within [25.401].

2.2 UMTS ( GSM handover:

In case of UMTS ( GSM handover, SRNC shall send a “Target Id”, that contains a target GSM cell in CGI format. A discrimination mechanism will be required to distinguish Global RNC Id format from CGI, that could serve also (besides an appropriate cause value of cause-IE within Relocation Required), to distinct between inter- and intra-system handover.

2.3 GSM ( UMTS handover:

In case of GSM ( UMTS handover, the serving GSM BSC shall decide to either perform an inter or an intra system handover.

In case of intra (GSM) system handover, GSM BSC behaves as usual, by sending a cell list, containing several possible (GSM) target cells, ranked by the BSC’s preference.

In case of inter-system handover, the BSC shall send a cell list with only one element, that contains - instead of a (UMTS) target cell identification - the Global target RNC identifier, as within UMTS-UMTS relocation case. The actual target UMTS cell identification(s) (note that the plural is possible in case of GSM to macro-diversity handover, as depicted in [25.832], chapter 5.7) will be sent to target RNC within the “old BSS to new BSS information” IE, in a format that corresponds to the one of RANAP IE “Source RNC to Target RNC Transparent Container”.

2.4 Coding of RANAP IE “Target Id”

Relocation/handover scenarios, as described within 2.1 to 2.3, require discrimination between RGI and CGI in both, 2G and 3G equipment. 

It is proposed to rely on cell identification discriminator, defined within [GSM 08.08], by adding the additional value “Global RNC Id” to the definition of “cell identification discriminator” in chapter 3.2.2.17.

2.5 proposed changes within [25.413]

9.2.1.26  Target ID.

Target ID identifies the target for the relocation of SRNS. The target ID may be the Global RNC Id of target RNC (for UMTS-UMTS relocation and cs GSM-UMTS handover) or Cell Global ID of the relocation target (in case of UMTS to GSM handover).
Representation of Target ID relies on the definition of the “area identifier” as described within chapter 9.2.4.1. Possible representations of Target ID are restricted to CGI and Global RNC-Id (by means of proposed “area identification discriminator”).
3 Source Id - Discussion

3.1 UMTS ( UMTS relocation:

During relocation initialisation phase, SRNC provides the CN with source information, which points out the current serving equipment. This information can be either the Global RNC Id of the serving RNC itself or an identifier of a cell, currently involved within the call.

In case a cell identifier is sent, the fact, that UMTS cell-id’s are not unique within a LA (RA), but within an RNC area only, leads to the structure of a UMTS Cell Id, basing on the format of the Global RNC Id

UC-Id = PLMN-Id + RNC-Id + CI

as proposed within [25.401].
3.2 UMTS ( GSM handover:

In case of UMTS ( GSM handover, SRNC shall send a “Source Id” to ensure compatibility with GSM Handover Request message, which requires a serving cell identifier to be sent mandatory. Sending the serving UC-Id is most appropriate.

3.3 GSM ( UMTS handover:

No Source Id is sent within Relocation Request.

3.4 proposed changes within [25.413]

9.2.1.25 Source ID

Source ID identifies the source for the relocation of SRNS. The Source ID may be e.g. Source Global RNC-ID or serving cell ID.
Representation of Source ID relies on the definition of the “area identifier” as described within chapter 9.2.4.1. Possible representations of Source ID are restricted to Global RNC-Id and UC-Id (by means of proposed “area identification discriminator”).
4 Area Identity Code

proposed changes within [25.413]

9.2.3.9 Area Identity Code

The area identity code identifies UE’s current location in case of initial call set-up and location reporting.

Coding of Area Identity Code relies on the definition of the “area identifier” as described within chapter 9.2.4.1. Possible representations of Area Identity Code are restricted to UC-Id (by means of proposed “area identification discriminator”).

5 Broadcast Area

proposed changes within [25.413]

9.2.1.18 Broadcast Area

With each NAS Broadcast Information, this element identifies the geographical area where to broadcast it.

Coding of Broadcast Area relies on the definition of the “area identifier” as described within chapter 9.2.4.1. Possible representations of Broadcast Area are restricted to LAI, RAI, Global RNC-Id and UC-Id (by means of proposed “area identification discriminator”).

6 Area Identification - Discussion

The common format of Area Identification shall be outlined within an additional chapter of [25.413] section  9.2 Information Element definitions.

9.2.4  General purpose definitions

9.2.4.1  Area Identification.

Area Identification may either identify 
· the target or source for the relocation of SRNS or inter-system handover

· the area identity code for reporting UE’s current position

· the area, broadcast information is spread over

The Area Identification relies on [GSM 08.08]’s definition of the IE “cell identifier” by adding additional values for “cell identification discriminator” as described below.

Note, that the usage of certain discriminator values depends on the IE, the area identification is used for. 
8
7
6
5
4
3
2
1


spare
Area identification discriminator
octet 1

Area identification
octet 2-n

The represenation of "Area identification discriminator" (bits 1 to 4 of octet 1) is a binary number indicating which target representation is used for the Area identification (CGI, Global RNC-Id, etc.) in octet 2-n. The "Area identification discriminator" is coded as follows:

0000
CGI, GSM Cell Global Identification

0001
reserved for GSM use.

0010
reserved for GSM use.

0011
reserved for GSM use.
0100
LAI, Location Area Identification

0101
RAI, Routing Area Identification
0110
Global RNC Identification

1000
UMTS Cell Identification

All other values are reserved.

Representation of Area Identification for
Area identification discriminator = 0000

8
7
6
5
4
3
2
1


0         0         0         0
0         0         0         0
octet 1

MCC digit 2
MCC digit 1
octet 2

MNC digit 3
MCC digit 3
octet 3

MNC digit 2
MNC digit 1
octet 4

LAC
octet 5

LAC cont’d
octet 6

CI
octet 7

CI cont’d
octet 8

The octets 2-6 are coded as shown in [24.008], Table ‘Location Area Identification information element’ .

The octets 7-8 are coded as shown in [24.008], Table ‘Cell Identity information element’ .

Representation of Area Identification for
Area identification discriminator = 0100

8
7
6
5
4
3
2
1


0         0         0         0
0         1         0         0
octet 1

MCC digit 2
MCC digit 1
octet 2

MNC digit 3
MCC digit 3
octet 3

MNC digit 2
MNC digit 1
octet 4

LAC
octet 5

LAC cont’d
octet 6

The octets 2-6 are coded as shown in [24.008], Table ‘Location Area Identification information element’ .

Representation of Area Identification for
Area identification discriminator = 0101

8
7
6
5
4
3
2
1


0         0         0         0
0         1         0         1
octet 1

MCC digit 2
MCC digit 1
octet 2

MNC digit 3
MCC digit 3
octet 3

MNC digit 2
MNC digit 1
octet 4

LAC
octet 5

LAC cont’d
octet 6

RAC
octet 7

The octets 2-7 are coded as shown in [24.008], Table ‘Routing Area Identification information element’ .

Representation of Area Identification for
Area identification discriminator = 0110

8
7
6
5
4
3
2
1


0         0         0         0
0         1         1         0
octet 1

MCC digit 2
MCC digit 1
octet 2

MNC digit 3
MCC digit 3
octet 3

MNC digit 2
MNC digit 1
octet 4

RNC-Id
octet 5

RNC-Id cont’d
octet 6

The octets 2-4 are coded as shown within [24.008], Table ‘Location Area Identification information element’ .

The coding of octets 5-6 (RNC-Id) has to be shown within [23.003].

Representation of Area Identification for
Area identification discriminator = 1000

8
7
6
5
4
3
2
1


0         0         0         0
1         0         0         0
octet 1

MCC digit 2
MCC digit 1
octet 2

MNC digit 3
MCC digit 3
octet 3

MNC digit 2
MNC digit 1
octet 4

RNC-Id
octet 5

RNC-Id cont’d
octet 6

CI
octet 7

CI cont’d
octet 8

The octets 2-4 are coded as shown within [24.008], Table ‘Location Area Identification information element’ .

The coding of octets 5-6 has to be shown within [23.003].
The octets 7-8 are coded as shown in [24.008], Table ‘Cell Identity information element’ .

7 Proposal

The following is proposed:

1. Update the content of chapter 9.2 in [25.413] as proposed within chapter 2 - 6

2. Send LS to SMG2 regarding the modification of “cell identifier” format as described within chapter 2.2, 2.3 for inter-system handover purposes, and its general use as “area identifier”, as described within chapter 6.

3. Send LS to SA2 with proposed CR for 23.003 as proposed in Annex 1.

4. Consider  a proper Specification, maybe [23.009], to describe inter-system handover scenarios for cs-domain in depth.
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4
Identification of location areas, base stations and RNCs

4.1
Composition of the Location Area Identification (LAI)


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







Figure 3: Structure of Location Area Identification


The LAI is composed of the following elements:


-
Mobile Country Code (MCC) identifies the country in which the GSM or UMTS PLMN is located. The value of the MCC is the same as the three digit MCC contained in international mobile subscriber identity (IMSI);


-
Mobile Network Code (MNC) is a code identifying the GSM or UMTS PLMN in that country. The MNC takes the same value as the two or three digit MNC contained in IMSI;


-
Location Area Code (LAC) which is a fixed length code (of 2 octets) identifying a location area within a GSM or UMTS PLMN. This part of the location area identification can be coded using a full hexadecimal representation except for the following reserved hexadecimal values:



0000, and



FFFE



These reserved values are used in some special cases when no valid LAI exists in the MS (see 3G TS 24.008 and 3G TS 31.102). 


A specific GSM PLMN code (MCC + MNC) may be broadcast for non SoLSA compatible mobile stations that do not understand the exclusive access indicator (see 3G TS 23.073). The reserved value of the escape PLMN code is MCC = 901 and MNC = 08.


4.2
Composition of the Routing Area Identification (RAI) 


The Routing Area Identification shall be composed as shown in figure 4:


(
+-------+            +--------+   
|  LAI  |            |   RAC  |
+-------+            +--------+
<-Routing Area Identification->



Figure 4: Structure of Routing Area Identification


The RAI is composed of the following elements:


-
A valid Location Area Identity (LAI) as defined in section 4.1. Invalid LAI values are used in some special cases when no valid RAI exists in the mobile station (see 3G TS 24.008 and 3G TS 31.102).


-
Routing Area Code (RAC) which is a fixed length code (of 1 octets) identifying a routing area within a location area.


4.3
Base station identification


4.3.1
Cell Identity (CI) and Cell Global Identification (CGI)


The BSS and cell within the BSS is identified within a location or routing area by adding a Cell Identity (CI) to the location or routing area identification, as shown in figure 5. The CI is of fixed length with 2 octets and it can be coded using a full hexadecimal representation.


The Cell Global Identification is the concatenation of the Location Area Identification and the Cell Identity. Cell Identity must be unique within a location area.







Figure 5: Structure of Cell Global Identification


4.3.2
Base Station Identify Code (BSIC)


The base station identity code is a local colour code that allows a MS to distinguish between different neighbouring base stations. BSIC is a 6 bit length code which is structured in the following way.







Figure 6: Structure of BSIC


In the definition of the NCC, care needs to be taken to ensure that the same NCC is not used in adjacent PLMNs which may use the same BCCH carrier frequencies in neighbouring areas. Therefore, to prevent potential deadlocks, a definition of the NCC appears in annex A. This annex will be reviewed in a co-ordinated manner when a PLMN is created.


4.4 RNC Identification


4.4.1 
Global RNC Identification and UMTS Cell Identification


The RNC and cells within the RNC are identified within a PLMN area by adding an RNC Identity and a Cell Identity to the PLMN identification, as shown in figure 7. The RNC-Id and CI are of fixed length with 2 octets and it can be coded using a full hexadecimal representation.


The Global RNC Identification is the concatenation of the PLMN Identification and the RNC Identity. RNC Identity is unique within an PLMN area.


The UMTS Cell Identification is the concatenation of the Global RNC Identification and the Cell Identity. Cell Identity is unique within an RNC area.
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Figure 7: Structure of UMTS Cell Identification


4.5
Regional Subscription Zone Identity (RSZI)


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 6.







Figure 8: Structure of Regional Subscription Zone Identity (RSZI)


The elements of the regional subscription zone identity are:


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


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


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


CC and NDC are those of a CCITT E.164 VLR or SGSN number (see section 5.1) of the PLMN and are coded with a tailing filler, if required. ZC has fixed length of two octets and is coded in full hexadecimal representation.


RSZIs including the zone codes are assigned by the VPLMN operator. The zone code is evaluated in the VLR or SGSN by information stored in the VLR or SGSN as a result of administrative action. If a zone code is received by a VLR or SGSN during updating by the HLR and this zone code is related to that VLR or SGSN, the VLR or SGSN shall be able to decide for all its MSC or SGSN areas and all its location areas whether they are allowed or not allowed.


For details of assignment of RSZI and of ZC as subscriber data see GSM 03.08.


For selection of RSZI at location updating by comparison with the leading digits of the VLR or SGSN number and for transfer of ZC from the HLR to VLR and SGSN see GSM 09.02.


4.6
Location Number


A location number is a number which defines a specific location within a GSM PLMN. The Location number is formatted according to CCITT Recommendation E.164, as shown in figure 7. The country code (CC) and national destination code (NDC) fields of the location number are those which define the GSM PLMN of which the location is part.







Figure 9: Location Number Structure


The structure of the locally significant part (LSP) of the location number is a matter for agreement between the PLMN operator and the national numbering authority in the PLMN's country. It is desirable that the location number can be interpreted without the need for detailed knowledge of the internal structure of the PLMN; the LSP should therefore include the national destination code in the national numbering plan for the fixed network which defines the geographic area in which the location lies.


The set of location numbers for a GSM PLMN must be chosen so that a location number can be distinguished from the MSISDN of a subscriber of the PLMN. This will allow the PLMN to trap attempts by users to dial a location number.
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