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It is proposed to add the text below to chapter 4 & 5 of 23.xyz.

4 General Description

4.1 “What is pooling”

Provide ageneral describtion what is meant with pooling

4.2 Network Structure

The purpose of connecting RAN nodes to multiple CN nodes (“Iu flexibility”) is to increase service availability, reduce signalling traffic in the CN, achieve load balancing within certain CN areas and support easier CN capacity expansion. Within a pool-area a number of CN nodes is grouped together to a server-pool. The region that is served by such a pool of CN nodes is further referred to as “pool area”. All the nodes of a domain (CS/PS) in such a pool-area share the responsibility for handling all UEs in the pool-area. So each UE in the pool-area  may potentially be served by any MSC/SGSN of the pool area. Figure 1 below shows the principles of a Core Network with pool areas (Only the parts relevant for this report are shown). 
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Figure 1: Structure of a Core Network with pool areas

4.2
General description

The idea behind server pooling is to handle a UE in one dedicated CN element of a domain as long as it is in radio coverage of the pool-area. Therefore the CN nodes have to share the responsibility for all location areas (LAs) and routing areas (RAs) of the whole pool-area, meaning that every MSC and SGSN can handle UEs in all LAs and RAs of the pool-area. This leads to a significant reduction of signalling traffic in the CN since e.g. external location updates, SGSN relocation and inter-MSC handover procedures become obsolete to a large extend. 

The mechanism to keep a UE in one dedicated server is the provisioning of a Network Resource Identifier (NRI) to the UE by the serving CN node. This NRI is provided to RNC by the UE with each new UE-CN signalling connection establishment. In the RNC it is analysed and the request is forwarded to the responsible node in the CN. To make efficient routing decisions in the RNC this requires that the UE be enabled to indicate whether it has newly roamed in the pool-area, or whether it has been server by this pool-area before.

Editor’s note: For GSM MS the need for a default CN element is for further study.

4.3
Network Node identification

A CN element in a pool area is identified by the Network Resource Identifier (NRI).

Connecting a RAN node to multiple CN nodes requires a new routing functionality (“NAS node selection function”) within the RNC nodes. The routing function entity in the RNC analyses the access stratum part of the RRC-Initial-direct-transfer message from UE. Based on the information in the intra domain NAS node selector (IDNNS), and the CN-domain indicator the routing decision in the RNC is taken. The information in the IDNNS has to be provided by the NAS entity in the UE.

If the UE is new in the pool-area, then the RNC will select a CN element according to the  distribution algorithm in the NAS node selection function. After receiving the request the serving CN element will assign a new TMSI or P-TMSI to the UE.

If the UE has already been served by this pool-area at the previous CN access then the request is routed to the same CN node as the request(s) before. 

4.4
Pool identification

The concept of introducing pools areas in the core network introduces a new level in the existing structure of the CN. The new level that is from now on referred to as “Pool-Area” (PA) is inserted between PLMN and MSC/SGSN area level. The new identifier “Pool-Area-Code” (PAC) is introduced as a sub-structure of the existing LAI/RAI information.

The introduction of the PAC is achieved by splitting-off the Pool-area-Code (PAC) from the (old) Location Area Code  (LAC). All the other fields as well as the total length of the LAI/RAI remain unchanged. This concept allows a world-wide unique identification of a pool area. The LAC is then unique within a Pool-area.

Note that the PAC together with the (new) LAC forms the (old) LAC as it was known from previous releases. CN elements and UEs that are not aware of the new structure will thus interpret PAC plus (new) LAC as (old) LAC just as before the introduction of pool-areas.

4.5
Structure of Intra Domain NAS Node Selector (IDNNS)

The NAS node selection function in the UTRAN selects the CN-element within a specific domain according to information provided by the NAS application in the UE. This information is provided to the UTRAN in the AS part of the RRC-Initial-direct-transfer message. This part is called the Intra-Domain-NAS-node-selector (IDNNS).

The IDNNS should at least consists of

· Release indicator

· PA-changed indicator

· Network resource identifier (NRI)

For this version of the standard the ‘release indicator’ should be set to ‘0’ (‘ release 99 coding’).

The ‘Pool-Area-changed’ indicator is used to differentiate the cases where a UE is roaming in the pool area (“new pool”) or whether it was served in this pool area already with the previous request (“old pool”).

The NRI is used to identify a specific server within the pool. It is used by the RNC to route the request to the serving CN-node.

5
Functional Description

After establishment of the RRC connection the UE initiates the RRC_Initial_Direct_transfer message to the RNC. In the Access Stratum (AS) part of the message the UE specifies in the CN_domain_identity information element (IE) which domain is addressed. The Intra_Domain_NAS_Node_Selector (IDNNS) IE identifies the node inside the destination CN-domain. The correct coding of this IE has to be provided by the NAS entity in the UE. 

5.1 Functions in the UE

The UMTS UE is expected to provide the IDNNS to the RNC in the access stratum part of the RRC_initial_DT message. Specifically it should provide the NRI and the PA-changed indicator of the IDNNS to the RNC. 

No changes are expected in the GSM MS.

5.2 Functions in RNC

The RNC shall route the request in the NAS-PDU according to the IDNNS and the ‘domain indicator’ (CS or PS) to the Core Network.

If the PA-changed-indicator is set to ‘new pool’ this indicates that the UE has roamed newly to this pool-area. In this case the RNC can select one of the CN elements in the addressed domain.

If the PA-changed-indicator is set to ‘old pool’ the UE has been served in this pool area with the previous request already. In this case the RNC should route the request according to the NRI.

5.3 Functions in BSC

FFS.

5.4 Functions in MSC

The MSC  has to provide the NRI to the UE. Preferably the NRI should be provided in the TMSI.

5.5 If a MSC has to address the old MSC where the UE was previously attached the old MSC can be found using the PAC (included in the LAI) and the NRI.Functions in SGSN

The SGSN has to provide the NRI to the UE. Preferably the NRI should be provided in the P-TMSI.

If the new SGSN has to address the old SGSN where the UE was previously attached (e.g. in case of attach or Identification Request) the old SGSN can be found using the PAC (included in the RAI) and the NRI.

Editor’s note: The support for CS/PS combined procedures in the SGSN is for further study.







3GPP


_1044278687.doc


MSC1







MSC2







SGSN2







SGSN1







Connectivity Network







RNC1







RNC2







RNC3







RNC4







MSC-Pool







SGSN-Pool











LA1











LA2











LA3











LA4







RA1







RA2







RA3







RA4







HLR







RA2







RA2







RA1







RA2







RA1







RA1















            Pool-area







RA1











LA5












