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1	Introduction





This contribution discusses the methods to identify UMTS nodes, especially from Iu interface point of view. The identification for Relocation procedure and the usage of cell-ID in CN is discussed. Finally basic guidelines to be used in further protocol specification are proposed.





2	General principles


2.1	IDLE MODE�


In GSM IDLE mode the UE reports its location to CN by sending Location Updates (LU) and Routing Area Updates (RAU). These messages include the old Location Area Identifier (LAI) or old  Routing Area Identifier (RAI) depending on the CN domain. GSM MSC / SGSN shall be able to retrieve the old MSC/SGSN based on the received identifiers. In each MSC/SGSN each LAI/RAI can be mapped uniquely to one and only one signalling address.





No reason to change this approach for UMTS is foreseen. In UMTS the LAI and RAI shall however be independent of each other, i.e. the RAI is not required to be a subset of a LAI as it is in GSM.


2.2	ACTIVE MODE





In GSM "connected mode"  handovers are executed via A-interface. In handover source GSM BSC sends target Cell identification to GSM MSC. This identification has the following contents: MCC, MNC, LAC, Cell-ID.





In CN the LAC is used to find the target MSC, based on the same mapping rules as for the  IDLE mode.  In the target MSC the Cell-ID is used to find the signalling address of the correct BSC and further the cell within the BSS.





In UMTS, as in GSM, the target MSC / SGSN has to be found. For IDLE mode  a mechanism to do that is assumed to be the same as in GSM. No reason to use a different and parallel mechanism for the active mode as for  the IDLE mode is foreseen.





In UMTS the cell level mapping can be done in target RNC, therefore the only additional requirement of connected mode compared to the UMTS IDLE mode is to find the signalling address of the target RNC. 





There are basically three options:


Transfer the target RNC signalling address explicitly from the target RNC, via the Serving RNC and old MSC/SGSN piggypacked to the Relocation signalling messages to the target MSC/SGSN.


Use a similar mapping  method in CN between RNC-identifiers and their signalling addresses as is done between  LAC and MSC signalling address  as well as RAC and SGSN signalling address.


The GSM mechanism could be maintained, in which the MSC and SGSN would need to know the mapping from any Cell-ID within LA or RA to the RNC signalling address. 





Option 1: 


In this option the target RNC manages its own signalling addresses and the CN does not have to have a mapping table of UTRAN nodes for handover or relocation purposes. For other procedures however, such as paging and CN Information broadcast the RNC signalling address has to be known anyway by the concerned MSC and SGSN. 





When a new RNC is added or removed to/ from the PLMN only those CN nodes into which the RNC is/was connected have to be updated.





Option 2:


In this option each CN node has to know the mapping between RNC-IDs and their signalling addresses for those RNCs that are connected to the CN node. Information of other RNCs is not required. When RNC is added or removed only those CN nodes into which the RNC is/was connected has to be updated.





Option 3: 


In this option there is additional requirement for MSC/SGSN to be able to do the mapping from all cell-IDs to RNC signalling address, which is not necessary for Relocation, and which violates the basic assumption that cell level mobility should be hidden from CN. Also much larger mapping table is required to be accessible for SGSN and MSC. All changes in cell configuration would as well affect to that mapping information.





MSC and SGSN need to have access in any case to some information of each RNC connected to itself, including the signalling address and the RAC/LAC existing within the RNS. It is seen that it is not a major burden for the MSC/SGSN to be able to know also the RNC-ID parameter as well.  This would enable the routing of Relocation messages towards the correct RNCs. 





UTRAN is anyway handling a lot of cell management using RNC-ID and Cell-ID, the cell-ID being unique within RNS. It is seen that it is not wise to introduce a further requirement that the plain Cell-ID shall also be unique within LAC and RAC, in addition to being unique within RNS. Management of uniqueness in three different independent areas makes planning and dimensioning of RNSs, LAs and RAs complicated. 





If unique cell identification within RAC and LAC is required in CN, the RNC-ID together with the Cell-ID can be used. 





Taking into account the above considerations the option 2 above is seen as a most simple and straightforward method to derive the RNC signalling address in CN for Relocation procedure.





3	Required Node address related Information in UMTS network nodes


3.1	RNC


Configuration  Information





Each controlling RNC shall be able to produce  a CN Cell Identification and Relocation target Identification of all the cells that it is controlling.





Controlling RNC shall be able to produce similar Identifications also from all the cells that are neighbours to any of the cells controlled by the Controlling RNC. (Neighboring cells to be defined by the operator)





This Cell-identification information of the own and all the neighbour cells should be configured in RNC by O&M.





Following information of cells is required to be known by RNC for the identification purposes:





Cell-ID 	(Unique within RNC)


RNC-ID	(Unique within PLMN)


LAC	Location Area Code of the cell (unique in PLMN)


RAC	 Routing Area Identifier Code of the cell (unique in PLMN)


MNC	Mobile Network Code


MCC 	Mobile Country Code





RNC should also know the signalling addresses of the neighbouring RNCs.





Dynamic Information





Each Serving RNC should, in addition to the knowledge based on its role as a Controlling RNC, be able to produce similar cell and Relocation target identifications of following types of cells:





Cells in any RNS  that are currently being used by at least one of the UE served by the serving RNC. �


Cells in any RNS  that are neighbours to those cells which are currently being used by at least one of the UE served by the serving RNC, for which SRNC is applying backward handover scheme





This required additional information is given to the RNC  by other RNCs (drift RNCs) and it is sent using UTRAN Radio Network Layer signalling, namely RNSAP over Iur interface. This information is updated to SRNC from the drift RNC every time the UE starts to use a new cell within that drift RNS (RL is added or UE makes Cell/URA update).


3.2	SGSN �


SGSN receives Routing Area Identifier Updates and RELOCATION REQUIRED messages from UE/UTRAN. SGSN should be able to find the signalling address of the related SGSN based on the received Routing Area Identifier (RAI).  If Gs interface exists, SGSN shall be able to find the signalling address of related MSC based on the Location Area Identifier (LAI).





For RELOCATION procedure the RNC-ID is also given to the CN from UTRAN. Target SGSN should be able to retrieve the RNC signalling address based on the given RNC-ID. This association has to be known only for those RNCs that are connected to the specific SGSN. (In GSM the mapping had to be done between every Cell-ID and BSC Signalling address)





3.3	MSC





MSC receives Location Area Updates and RELOCATION REQUIRED messages from UE/UTRAN. MSC should be able to find the signalling address of the related MSC based on the received Location Area Identifier (LAI).





For identification of the RELOCATION target the RNC-ID is given to the CN from UTRAN. Target MSC should be able to retrieve the RNC signalling address based on the given RNC-ID. This association has to be known only for those RNCs that are connected to the MSC. 


4	RELOCATION procedure 





Case 1: SRNC knows the Relocation target identification of the UE cell and the neighbour cells of the UE. UE decides to make a hard handover (with switch in CN) to one of those cells. 





Case 2: UE moves in common channel state to a new cell. UE sends a RRC message Cell/URA UPDATE which is received by the Controlling RNC. Controlling RNC adds necessary information to build the UMTS target and forwards the RRC message with the included information to the SRNC. 





Case 3: SRNC decides to make a serving RNC relocation to the drift RNC. SRNC knows the DRNC-ID either from the configuration or dynamic information.





Based on the configuration or dynamic information SRNC generates the relocation Target Identification information element. One for target identification for SGSN containing at least  RNC-ID and RAC and other for MSC containing RNC-ID and LAC.





SRNC sends these Relocation Target Identifications to the SGSN and MSC respectively. Source SGSN/MSC analyses the LAC/RAC part and determines based on that the target SGSN/MSC. The appropriate message is sent to the derived signalling address.





Target MSC/SGSN examines the RNC-ID part and derives the signalling address of the correct RNC. Target MSC/SGSN sends appropriate message to the derived signalling address and establishes the SCCP connection to Iu interface.


5	Inter System handovers





For inter system handovers the target should be defined according to the target system specifications. E.g. in handover from UMTS to GSM the GSM Cell Identification list shall be used.





6	Proposals





It is proposed that following statements are included in 23.20 chapter 7 as a new chapter 7.2.1.1 UMTS NODE ADDRESSING AND IDENTIFICATION OVER Iu-INTERFACE.  It is also proposed to include these statements to the answer for the liaison received from RAN WG3 regarding the subject.





7.2.1.1 UMTS NODE ADDRESSING AND IDENTIFICATION OVER Iu-INTERFACE





CRNC shall know following information of all the cells it is controlling and of all cells that are neighbours to those cells. This information shall be configured in RNC by O&M procedures.


Cell-ID, RNC-ID, LAC, RAC, MNC, MCC. 





SRNC should additionally know the same information as the CRNC knows for the cells being controlled by itself for the following cells. 


Cells in any RNS that are currently being used by at least one of the UE served by the serving RNC. 


Cells in any RNS  that are neighbours to those cells which are currently being used by at least one of the UE served by the serving RNC, for which SRNC is applying backward handover scheme��This information is given by RNSAP protocol over Iur.





SGSN shall be able to retrieve the signalling addresses of other SGSNs based on their Routing Area Code. In case Gs interface exist, SGSN shall retrieve the signalling address of MSCs based on their Location Area Code (LAC) (see note1)�


To support inter RNC Relocation SGSN should be able to retrieve the signalling addresses of RNCs connected to it on their RNC-ID





MSC shall be able to retrieve the signalling addresses of other MSCs based on their Location Area Code (see note 1)





To support inter RNC Relocation MSC should be able to retrieve the signalling addresses of RNCs connected to it on their RNC-ID





RANAP RELOCATION REQUIRED message shall include the Relocation Target Identification as a parameter used to find the Relocation target and to retrieve their signalling addresses in CN


Over Iu-CS the Relocation Target Identification shall be: MCC, MNC, LAC, RNC-ID.


Over Iu-PS the Relocation Target Identification shall be: MCC, MNC, RAC, LAC, RNC-ID. 





UMTS Cell-ID shall be unique within one RNS. RNC-ID shall be unique within PLMN.�


In case the Cell-ID is transmitted to CN it shall be of format:


Iu-CS: MCC, MNC, LAC, RNC-ID, Cell-ID 


Iu-PS: MCC, MNC, RAC, LAC, RNC-ID, Cell-ID


The values of all parameters that are common to both CN domains shall be  the same 





Note 1: This requirement relates also to UMM.
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