3GPP TSG RAN WG2 #8

Tdoc R2-99xyz
Korea, November 2-5, 1999.
3GPP TSG RAN WG2 #8

Tdoc R2-99xyz
Korea, November 2-5, 1999



TSG-RAN Working Group 2

       TSGR2#8(99)f60
Cheju, Korea. November 2-5 1999


Agenda Item:
9
Source: 
Motorola, Nortel Networks
Title: 
Routing of NAS Messages in UTRAN
Document for:
Decision

1. Introduction

During the last RAN WG2 meeting, two documents were discussed that dealt with routing of NAS messages in UTRAN.  The document from Nortel Networks proposed to route them based on Protocol Discriminator (PD) and the document from Motorola (via a Liaison Statement from RAN WG3) proposed to route them based on the CN Domain Indicator (CDI).

Subsequently, it was agreed to have an email discussion on RAN WG2 reflector on this topic and attempt to have a combined solution on how the routing to be done.

This contribution proposes a combined solution that leverages off the strengths of both approaches.

2. Analysis

2.1. Terminology

Before describing the proposed solution, it is important to clarify few terminology issues.

The terms “domain” and “node” have been used inter-changeably, even though they mean different things.  It is generally accepted that “node” is a much more general concept than “domain”; so the term “domain” could  be dropped in favor of “node” to generalize the solution.  Also, possibility exists to expand CDI’s definition to include CN Type (ANSI-41 or GSM MAP).  At this point, it is not clear and should be considered FFS.

In places where the term “PD” is used, it also implies a “service category” – or just simply “service”.

2.2. The Combined Approach

Routing based on PD gives flexibility to route independently different PDs (services) to different nodes (domains).  This flexibility gives operators means of migrating services from one node (domain) to another on a service-by-service basis.  An O&M configured routing table in the SRNC will map each PD (service) to a destination node (domain).

Routing based on additional information from the UE (such an information could be the node (domain) it wants to be serviced by) adds even more flexibility during migration since it enables operators to migrate services from one node (domain) to another on a per-subscription basis.  Furthermore, the end-user could be given some choice in how the services are routed (in accordance to its preferences and network capabilities).

Therefore, it makes sense to combine both schemes to have maximum flexibility.  This combined solution could work as explained in the next section.

3. Routing of NAS messages in the UTRAN

3.1. Choosing the Routing Destination

The choice of the routing destination is made by the UTRAN when it receives an initial message (a message starting a transaction for a particular service), on the basis of information provided by the UE and of local configuration data. The information provided by the UE contains minimally a service description (e.g., PD). In addition, the information provided by the UE can contain more specific data, e.g. reflecting subscription or user choices.

To allow UEs to provide specific data, the CN (NAS) Information Element in System Information Block (SIB) Type 1, shall contain information that the UE can use to provide data for the choice of a specific node (domain) for a given service.  This feature is useful for example when there is incentive to use a service via a new node/domain but QoS is somewhat lower compared to service provided by the original node/domain.  In this case, the end-user’s preference, subscription (SIM), and the broadcast information are taken into account when the UE chooses the node/domain it wants to be serviced by.  This UE choice can be “indicated” via a CN Domain Indicator (CDI) included in the initial message.  The UE can also leave this choice “Don’t Care” if the UE chooses not to invoke this feature (for example, in R99 mobiles).

The exact nature of the information provided by the UE shall be decided together with the Network TSG (a proposal can be made by R2). The contents of the broadcast data, and the specification of how the UE will set this information as a function of the broadcast data, the SIM data, user inputs or whatever, shall be specified by the Network TSG. It can be imagined that for Release 99, this specification is minimal, i.e., information is limited to minimal service description.

The SIB Type 1 can also contain mobility related information such as what kind of mobility identity to use with a given PD.  Various combinations can be envisaged.  An example would be using GMM identity for a CC session.

Once the SRNC receives the message, the decision as to where to route the message will depend on two inputs.  One is the information provided by the UE, minimally a service description (PD), and possibly added information such as a node/domain chosen by the UE (indicated as a CDI).  The other is internal configuration data, such as a routing table in the SRNC which for each PD (service description) will have an entry.  This entry shall indicate whether to honor UE’s choice, to over-ride it, or if UE indicates “Don’t Care”, the default destination.  This table could be time-varying as much as it could be location-varying.  This adds yet another degree of flexibility during service migration.

3.2. Mobility Management and UE Identification

When UE initiates a session, the mobility identity to be used shall be derived from the SIB Type 1, as explained in section 3.1.  If it is not broadcast in SIB Type 1, then the UE shall use the default settings (existing “static” associations).

3.3. UE Initiated Sessions

Initial Message for mobility management services: The routing shall be based on PD; i.e., whether it is MM or GMM.  There will be an entry for each in the SRNC routing table.

Initial Message for other services: As explained in section 3.1, the UE shall put the CDI value, if it so chooses.  Otherwise CDI shall be “Don’t Care”.  The Initial Message shall also contain a Flow Identifier allocated by the UE for that particular session.  In the SRNC, the routing table shall be used to see if UE’s choice (if had been made) can be honored, i.e., that the service required as indicated by the PD is supported by the node.  If so, the message is routed to the node indicated by UE.  If it cannot be honored, an over-ride is made and message is routed to the node indicated in the routing table.

Subsequent messages: The UE context in the SRNC shall be used to store the flow identifier for that particular session.  All subsequent messages for this session shall be routed on the basis of the Flow Identifier.

3.4. UE Terminated Sessions

When the UE is in idle mode (no RRC connection exists), the RRC Paging Type 1 shall contain the CDI. The node (as identified by the CDI) is chosen by the originating CN Node, and can be different from originating CN Node.  Similarly, when the UE is connected mode (RRC connection already exists), the RRC Paging Type 2 shall contain the CDI.  The initial message from the UE to the network shall indicate the CDI provided in the corresponding paging message and a flow identifier allocated by the UE. All subsequent messages for that session shall contain the same allocated flow identifier so that they are routed to the same node as the initial message.

3.5. Relocation Issues

When there is a need to relocate the SRNC functionality to another RNC, and the target RNC and its associated CN nodes’ capabilities are different from that of the original (SRNC) RNC and its associated CN nodes’, then relocation has to be of the type “Hard Handover”.  In this case, the UE could continue to use the flow identifier allocated when it initiated the session in the old RNC. The new RNC routes the flows according to the data provided by the original RNC.  This switch over should be transparent to the UE.

4. Proposals

1. Add CN Domain Identity IE to Paging Type 1.

2. For System Information Block Type 1 and Paging Type 2 messages, remove the “Note” that says “needs confirmation from SA WG2” since this issue has now been resolved.

3. Send a reply liaison to RAN WG3 notifying R2’s decision.

4. Introduce a distinction between initial messages and subsequent messages. Assuming the DIRECT TRANSFER principle is kept, this can be done either by a different message type, or new fields in the DIRECT TRANSFER message.

5. In the Initial Direct Transfer message, add RRC IEs to carry the service description (PD) ,Flow Identifier, and other routing data to be provided by the UE such as CDI.

6. In subsequent DIRECT TRANSFER messages, replace CDI with flow Identifier,.
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