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1.  Introduction
At the Vancouver meeting, contribution  #S2-001298 (External IP Call Termination Points) was presented regarding the status of some IETF protocols in relation to resolving addresses towards the legacy networks from IM CN subsystem.

This contribution provides information the capabilities and status of the ENUM and TRIP status provides some hints about how ENUM and TRIP could be used in the IM CN subsystem. Further study is needed regarding concrete applicability scenarios in R’00 architecture. 

This contribution proposes that these mechanisms are applied with standardised interfaces – guidence from the group is sought in order to agree on how to bring this in to 23.228.
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Figure 1   Name Resolution, Number mapping and Route translation DBs

2. Overview 

2.1 ENUM
ENUM protocol provides, through the transformation of E.164 numbers into DNS URIs and the use of existing DNS services, a means of looking up what services are available for one E.164 number in a decentralised way with distributed management in all the process. 

This is possible; 

· First, by using delegation through NS  (authoritative name server) resource records

· Second, by using NAPTR (Naming Authority PoinTeR) RR that provides rules for mapping parts of URIs to domain names. NAPTR records grant independence between the name assignment system and the resolution protocol system, and allow multiple services to be offered.

ENUM can be used to determine which services are available for an endpoint (retrieving service specific endpoint addresses or addresses of servers which may contain the information), but not the service specific capabilities or routing of the actual connection using the selected service. This endpoint information can be set on a per number basis, hence enabling higher control from the user over his preferences. Some self-service provisioning mechanisms are currently under study.

Supported resolution protocols are among others: SIP, HTTP, SMTP, FTP, fax, tel, modem, etc…

It is a scaleable system, able to handle quantities of telephone numbers and queries comparable to expected PSTN numbers usage, and, must support local number portability. The propagation of changes should be almost simultaneous, depending on the application of DNS to services. At the moment TTL of circa 5 min, and propagation time of 15 min. are recommended. Use of NOTIFY and incremental transfer to minimise zone transfer delays are under study.

As ENUM is built on top of DNS, the use of DNSSEC for securing and verifying zones is recommended. Authorisation is not part of ENUM, it is considered to be service specific. 

ENUM protocol draft is already approved by IESG as Proposed Standard “draft-ietf-enum-e164-dns-03.txt” and the requirements draft “draft-ietf-enum-rqmts-01.txt” will be soon at IETF last call status.

The “.arpa” domain name has been assigned for use with ENUM,  being the “.int” domain (soon under ITU control) rejected by IETF. There is in general close co-operation with ITU SG2, apart of some administrative discussions between ITU and ICANN on the “.int” domain. 

2.2 TRIP

TRIP is a policy driven inter-administrative domain protocol for advertising the reachability of telephony destinations between TRIP Location Servers (TRIP-LS), and for advertising attributes of the routes to those destinations. The database of reachable telephony destinations is built and maintained at TRIP-LS as a result of its participation in TRIP.

Each administrative domain consists of zero or more gateways, at least one TRIP-LS and zero or more end users. In the case that the domain has not any gateway, its TRIP-LS learns by TRIP about gateways in other domains. Each administrative domain must have at least one TRIP-LS in order to participate in TRIP. 

The TRIP-LS is the main functional entity of TRIP.  It is a logical device that has access to a database of gateways. This database of gateways is constructed by combining the set of locally available gateways and the set of remote gateways (learned through TRIP) based on policy. The TRIP-LS also exports a set of gateways to its peer TRIP-LS’s in other administrative domains. The set of exported gateways is constructed from the set of local gateways and the set of remote gateways (learned through TRIP) based on policy. As such, policy plays a central role in the TRIP-LS operation. 

The database of gateways built up in the TRIP-LS allows it to make decisions about IP telephony call routing. When a signalling message arrives at SIP server, destined to a GSTN network address, the TRIP-LS's database can provide information for determining a gateway to forward the signalling message to.

An administrative domain need not have any end users. In this case, it provides "wholesale" gateway service, making its gateways available to customers in other administrative domains. An administrative domain need not have gateways or end users. In this case, the domain only has TRIP-LS's. The domain acts as a reseller, learning about other gateways, and then aggregating and propagating this information to other domains that do have users. 

TRIP framework is approved and published as RFC 2871. TRIP protocol latest version is 

“draft-ietf-iptel-trip-03.txt” issued on July 17th. TRIP protocol is nearing completion. One or two more revisions are expected before last call, and plan is to finish the protocol by the next IETF meeting (December 2000).
3. Application Examples

3.1 ENUM applicability

Currently there is some work proceeding in IETF regarding applicability scenarios for ENUM, as NP in GSTN networks, understood as service provider portability. Some other applicability scenarios have been devised, as mapping of GTs to URIs for signalling purposes. 

We foresee, apart of the ones mentioned above, a wide scope of application in 3G-All IP networks, as for example,

· Resolution of Single MSISDN

· Inter-working between CS legacy users and MuMe-only network users

· Assignment of an entry point to a network, based on load, user profile, etc

In the following sections, some examples of the previous application scenarios are given. They are based on the examples provided in the IETF drafts and RFCs. They should be seen as rough examples, where it is not specified which nodes hold the DNS client functionality, what authorisation mechanisms are used or what policies apply to users data, amongst others. It shall also be noted, that all these short examples could also be combined in more complex and closer to real deployment scenarios.

3.2 TRIP APPLICABILITY

TRIP mechanism, as Route translation mechanism, fits well in IM CN subsystem in order to locate egress Gateways in partners’ networks. Route resolution may depend on local policies, administrative domain’s relationships, requested capabilities, Gateway capacities etc. Consequently, database of available Gateways should be specific for each IM administrative domain, should be built up locally as well as through inter-domain relationships. It is not appropriate to have Global Directory of Gateways to look up and resolve E.164 number. 

Since routing protocol, TRIP should propagate routable identifiers, not virtual names that have to be mapped to routable identifiers. TRIP is not appropriate to address issues such as Number Portability, Free-phone, single MSISDN etc., as it can cause not optimal routing and unnecessary loops.

TRIP should be open protocol between TRIP-LS’s in different administrative domains.

TRIP-LS may be co-resident with the gateway. If not, subset of TRIP could be also used as protocol between local gateways and TRIP-LS in the IM CN subsystem, while other possibilities are LDAP, SLP, SIP REGISTER, etc, for exporting local GSTN routes. In this case TRIP-LS can also be manually provisioned by capabilities of local Gateways. This intra domain protocol is not in the scope of this document discussion. 

TRIP-LS functional entity may be co-resident with CSCF server or separate entity.  If not co-resident, communication with CSCF is needed. Front End Protocol has to be used in this case, to query TRIP-LS. It can be SLP, LDAP, WEB based, TRIP etc

3.3 ENUM and TRIP combined roles in IM CN subsystem 

ENUM as mapping mechanism is not responsible for capability negotiations, route decisions, service logic in sense TRIP is. ENUM could be used, with TRIP as complement mechanism, to address Number Portability, single MSISDN, Free-phone type of functions, as mapping mechanism for these virtual identifiers is desired before TRIP eventually can be used. TRIP is not meant to export virtual identifiers.

ENUM is application agnostic (can return SIP URLs, e-mail addresses, tel URLs etc) and routing process should continue according the SIP service, as routing, placing a call and actual connection is not part of ENUM. In that sense TRIP mechanism can be seen as provider specific informational level above ENUM mechanism. 
IM CN subsystem could use different servers/databases for Name resolution, Number mapping, Route translation as DNS, ENUM, TRIP-LS. It’s not always known which server to query for resolution. If E.164 identified B user is PSTN user, then, to select acceptable Gateway, TRIP-LS should be queried. If E.164-identified B user is IM user in another administrative domain, ENUM should be queried. It is not known what is the case when E.164 number is received in IM CN subsystem during MO call. 

It would be possible first to query ENUM in both cases, and, depending on the response, when B user belongs to PSTN, query redirection would take place to entity (TRIP-LS) that can provide this service specific information. This kind of mechanism could be defined with ENUM specific usage profile, as ENUM mechanism is application agnostic and open to define specific usage profiles.

Basically, TRIP database is built with TRIP mechanisms and has Gateways knowledge. ENUM database has global knowledge about E.164 users. Therefore, these mechanisms could be combined to solve number mapping and then, route translation when required. Also, information from the operator could influence this process. CSCF could be involved in this process, depending on how ENUM is profiled for 3GPP usage. Anyway, CSCF is not expected to perform any special  “Number Analysis” function, but query the relevant servers.  

As administrative domains’ relationships extend, ENUM and TRIP mechanisms are extensive and flexible, as ENUM is Global database, while TRIP dynamically builds up domain specific database with global significance. 

Always, when new peer domain pop up, entries are administered in ENUM Global data base, while Gateways database is updated dynamically, after TRIP announcements. So, there are no limitations about what domains can be accessed by user. Both ENUM and TRIP mechanisms are offering global solution appropriate for IM services.

4. Proposal

Ericsson recommendation is to use ENUM/DNS and TRIP as resolution and routing mechanisms in IM CN subsystem of 3GPP networks, as a way of having global mechanisms to solve users identifications, regardless of which ones are used. Therefore interfaces supporting these protocols must be considered in the reference architecture.

These protocols achieve a de-coupling between identification and addressing means, with the implications that they have in the services provided to the final user, and the way he/she can influence them. 

Further and detailed study must be done about the integration of those protocols in the reference architecture, and their exact role in the different call flows.

Regarding general availability of ENUM and TRIP, it seems that the protocols are at a mature stage, so that no serious problems are foreseen for their full deployment in the scheduled time frame for IPMM subsystem. 
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