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Introduction

This contribution presents some impacts of overlap signalling on the IMS discussed in TISPAN ETSI DTR 183 056, which are considered independent of the encoding question in this specification, and where 3GPP also needs to choose between different solution proposals.

Nevertheless, TDOCs C3-080946 and C3-080953 seem to take some implicit assumptions on those issues without any proper discussion.
Interworking with external

1. Interworking towards networks not supporting overlap signalling
Proposal 1: Forwarding overlap signalling and handling error responses from the network not supporting overlap in appropriate manner in originating network as specifed in 29 163.
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A SIP proxy in a network not supporting overlap will not understand an uncomplete number in a request URI and reply with a 404 (not found) SIP error resoponse according to SIP procedures.

The node as acting as originating UAC, e.g. the O-MGCF or the VGW, waits to receive extra digits upon this error response, and then retries the call setup with a more complete digit, treating the 404 response in the same manner as the 484 response. 3GPP has alredy specified this behavior for the O-MGCF in TS 29.163 [8].

To reduce the signalling load, the node acting as originating UAC can use mechanisms as described in Clause 6.2

Proposal 2: Digit Collection in originating network and forwarding en-bloc signalling.
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Some node in the originating network, e.g. the IBCF at the interconnection towards the terminating network, performs digit collection and forwards INVITE request only when they contain a complete number.

This node either has access to the numbering plan of the terminating network, e.g. as configured information within the node or some attached database, or it uses a long inter-digit timer (e.g. 12 secs) to collect further incoming digits before forwarding the INVITE request.

Comparison of Proposals.

Proposal 1 has the advantage that no dedicated interworking function required. However, there is some extra signalling load in terminating network (This load can be reduced by mechanisms to reduce signalling load used in the originating network). Furthermore, if a transit routeing function serves as entry point to the terminating network, a misrouting of incomplete numbers (e.g. towards the PSTN) may be encountered.
For proposal 1, no standardisation work would be required within 3GPP as the O-MGCF already has suitable procedures to handle the 404 response
Proposal 2 has the advantage incomplete numbers are not sent to the terminating network. However, this may require complex information about terminating side numbering plan to be configured at originating side, and may otherwise substantially delay setup of every call towards network not supporting overlap. And a dedicated complex interworking function needs to be deployed.
Standardisation of Proposal 2 would require the development of complex interworking procedures not yet investigated in detail.
Conclusions.
Proposal 1 should be allowed as an option in the standard.

Standardisation of Proposal 2 could be pursued in addition with lower priority

It might well depend on inter-operator agreements and operator policies which proposal is deployed in a given network.

2. Routing of calls with overlap signalling at originating side

The orinating S-CSCF performs a routeing of the call based upon the request URI. The mechanism to perform the routeing in the S-CSCF are not fully specified, but TS 24.229 [7] lists as a typical example that the S-CSCF applies enum  to query an external database to transform a Tel URI into a SIP URI including a host portion for that purpose and than uses the host portion of the SIP URI for routeing. A typical behaviour of a S-CSCF if an enum lookup fails is to route the call towards a BGCF. Thus, the routing decision of the S-CSCF for a shorter number of digits may be to route the call to the PSTN and for a subsequent INVITE with more digits may be to route to another IMS.

If overlap signalling is used and INVITES with incomplete numbers are received, the S-CSCF requires a sufficient number of digits to avoid an erroneous routeing to the PSTN. 

This can be accomplished by aligning the routing database with incomplete numbering plan at O-MGCF, AGCF or VGW. Alternatively, the routing database has the capability to identify incomplete numbers. If enum is used, the enum  database in a typical deployment contains sufficient information about the first digits, as required to identify the destination IP domain. Therefore, enum is able to handle incomplete numbers in such deployments. However, the enum protocol does not indicate if query fails because a number is incomplete or unknown. Again extensions to the enum protocol in IETF would be required if an indication of incomplete numbers is required
As an alternative to taking the routing decision at the originating S-CSCF, an overlap AS may be invoked by the originating S-CSCF, which will use similar routeing mechnisms as described for the originating S-CSCF.
As yet another alternative, the S-CSCF reject calls with unknown numbers with a 404 response, using entries in the routing database to identify calls towards the PSTN. The S-CSCF could also forward such calls to the BGCF, if the BGCF is configured to reject calls to unknown destinations with a 404 response.
Conclusions.
Routeing at the originating side requires some attention. While routeing mechanisms are not fully standardised, an informative description of overlap related routeing issues might be beneficial in the standards.

3. Routing of calls with overlap signalling at a transit routeing function

The routeing mechanisms at a transit routeing function are not fully standardised. It is also not standardised in which order a HSS lookup and the transit routeing function are invoked, if transit routeing function and I-CSCF are collocated. If the transit routeing function is invoked only after a failure of the HSS lookup (due to incomplete numbers), this might lead to a calls with overlap signalling are misrouted. Further a transit routeing function with the policy to route incomplete numbers towards a BGCF may lead to misrouting of calls with overlap signalling.
Those issues could be resolved by resolved by rejecting unknown numbers with a 404 response at the transit routing function rather than forwarding them to a default PSTN, and by incoking the transit routeing functionality before the HSS lookup at the I-CSCF. Alternatively, the routing database has the capability to identify incomplete numbers

Conclusions.
Routeing at the transit routeing function requires some attention. While routeing mechanisms are not fully standardised, an informative description of overlap related routeing issues might be beneficial in the standards.

3. Mechanisms for the Reduction of Signalling Load

Proposal 1: Feeding back minimum number length in SIP error responses to originator
Upon receipt of an INVITE request with incomplete digits, some SIP proxy or B2BUA identifies that the number is uncomplete, looks up information about a minimum number length as derived from the digits received in the INVITE, and then rejects the INVITE request using a SIP 484 error response that encodes this information about about a minimum number length.

The min-length information within the 484 SIP error response might be encoded via an URI in the SIP error info header field, or within a dedicated MIME body 
The SIP proxy could be:

1) The caller´s  S-SCCF  that will need to take a routing decision based upon request URI. While the routeing procedure is not fully standardised in 3GPP TS 24.229 [7], this specification lists as a typical example that the S-CSCF applies enum  to query an external database to transform a Tel URI into a SIP URI including a host portion for that purpose and than uses the host portion of the SIP URI for routeing.

2) An AS attached to the caller´s S-SCCF, which could also use enum for the same purpose as desribed under bullet 1.

3) An IBCF at the interconnection between the caller´s and the callee´s network

4) The callee´s I-CSCF, which needs to interact with the SLF to identify the S-SCSF of the called user and requires the complete number for that purpose.

The min length information would allow the original gateway controller to optionally withhold sending further SIP INVITE until the minimum number length is accumulated, thus removing an ineffective SIP INVITE that may have been sent before that number length were reached.

This process may be repeated if the session establishment progressed to another SIP Proxy that recognised that even more digits were required.
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Proposal 2: Digit Collection at AGCF or VGW
Although an  AGCF or VGW will not be able to determine the end of dialling without applying unacceptable long timers in all cases, the AGCF/VGW may apply similar procedures as already implemented in some current local ISUP exchanges at the callers side to reduce the overlap signalling load:

· Collect a fixed minimum number of digits before sending the first invite, or

· Implement an incomplete numbering plan that contains information about the minimum number of digits for different destinations (e.g. keeping apart local, national and international calls, or discriminating different cities in the country)

· Use short digit collecting timer (e.g. 1 sec)  to collect digits typed in as a sequence without any unusual interrupts. On expiry of this timer a new INVITE will be sent and digit collection will continue.

The applied fixed minimum number of digits or incomplete numbering plan will need to be harmonized with the routing database of the network (e.g. an enum database). For a call towards another IMS network, it needs to be guaranteed that the number of digits is sufficient for a routing decision, in order to prevent that a call is routed to some default destination such as the PSTN.

Comparison of Proposals.

Proposal 1 achieves only very limited signalling load reduction in networks where the difference between minimum digit length that can be derived from first digits (.e.g. city code), and average digit lengths applicable for those first digit is high, and also for interworking towards the PSTN, as the terminating exchange in the PSTN determines a complete number and there are no ISUP signalling mechanisms to feed back a minimum number length.
Proposal 1 would require that the HSS and the I-CSCF are updated to recognise incomplete numbers. This idea has been extensively discussed and dismissed by 3GPP in the Rel-7 timeframe

Proposal 2 has the drawback that it causes a small call setup delay by the timer at the originating side. Impacts concentrate on AGCF or VGW in scope of TISPAN standards, where related procedures have already been agreed. 
An example calculation in Annex B of DTR 183 056 compares the signalling load reduction achieved by those proposals.
In the example calculations, the proposals with min length feedback achieved moderate signalling load reductions (41 % for international call and 33 % national call), and the proposal digit collection at AGCF/VGW/MGCF achieved about twice that reduction (77 % / 75 %). A combination of both proposals did only bring a small improvement compared to the digit collection at AGCF/VGW/MGCF (3% / 1%).

Conclusions

It is suggested that only Proposal 2 is pursued further.
For Proposal 2, no or only small standardisation effort in 3GPP would be required:
The O-MGCF procedures could be enhanced accordingly after further investigations if there is a real need for such procedures at the MGCF or if originating exchanges in a PSTN typically already apply similar procedures.
Overlap signalling impacts on HSS and I-CSCF can be avoided.
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