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Introduction

Decision on support of optimized / deferred MGW selection and MGW bypass scenarios in SIP-I based Nc was postponed during CT4#37 to CT4#38 to let time to further investigate all alternatives and their possible interactions. This contribution is an update of [4].
Scenarios are under discussion in 3GPP CT4 to optimize the selection of MGW during the call setup in SIP-I based Nc in order to save network resources and increase the voice quality, e.g. by reducing the packet delay and jitter. 

Contribution [2] proposes scenarios allowing (G)MSC-Servers to select the same MGW, using the concept of virtual MGW. The benefits brought by those scenarios actually much depend on the MGW implementation. There may actually be little value depending in particular on how the bridging of the 2 H.248 contexts are implemented in the MGW. Besides, there is no saving in terms of signalling exchanges on the Mc interface, in terms of numbers of H.248 contexts and terminations created, and therefore also limited gains in terms of processing in the MGW. Besides, the proposal implies extra provisioning overhead, especially in large networks (e.g. PLMN with 30 MSC-S and 90 MGWs would lead to much configuration burden). 

An alternative approach was suggested by Alcatel-Lucent during the 3GPP CT4#36bis and CT4#37 meetings whereby the (G)MSC could bypass insertion of its own MGW, when the conditions for this are fulfilled. The principles of this approach were supported by several companies, the corresponding scenarios considered as valid and frequent (especially in a context where homogeneous bearers are used within the PLMN and in external IP networks), and the benefits recognized as larger than with the optimized/deferred MGW selection in scenarios where MGW bypass can be applied. 
Contribution [2] however claimed that MGW bypass by GMSC was beyond the scope of the existing reference CSCN architecture and therefore scope of the SIP-I based Nc WI. This is also the main argument raised in [2] against this approach. This argument is actually incorrect. 3GPP TS 23.205 explicitely allows the option for an MSC server (and GMSC-Server) not to insert a MGW.   The excerpted text is as follows, appearing in section 6.2.1.1.1 and section 6.2.2.1.1 of TS 23.205:

As an implementation option, if there is no need for the GMSC server to manipulate the bearer, the

GMSC server may perform call control signalling without any associated MGW. In that case the bearer

related information shall be passed transparently through the GMSC server.
Analogous text appears in sections 13.4.2.1.1; 13.4.2.2.1; and 13.4.4.2.1 for an MSC Server.
Therefore this is a legitimate scenario, supported in BICC-based CSCN, that shall also be supported in SIP-I based Nc.

The MGW bypass scenario presents several additional advantages compared to the deferred/optimized MGW selection scenarios : it implies much less Mc signalling, much less H.248 contexts and terminations seizure, therefore significantly less MGW processing and extra MGW capacity. The benefits are also independent of the MGW implementation, i.e. gains are ensured with any existing MGW implementation (from whatever vendors). MGW implementations can also be kept much simpler.

The MGW bypass scenarios can also be supported w/o the need to support (re)INVITE scenarios w/o SDP or w/o the need to support SDP with unspecified connexion address. See below. This remains therefore transparent to other MSC-Servers, and does not require any new specific signalling procedure.

GMSC-S can bypass their MGWs in most scenarios in practice. MGW bypass is not possible when the MSC-S has to intercept the call or when in-band user interaction is required. 

MGW bypass concept
The MSC server implementation can decide whether to include a MGW for a particular call scenario.  One example in which a MGW is not included could be a MSC server handling a SIP-I ingress to SIP-I egress call for a subscriber who does not have CAMEL services and is not subject to Legal Intercept.  
In order not to include a MGW, the MSC server transparently relays SDP offers and SDP answers (see next section).  

MGW bypass does not depend on the use of (Re-)INVITE without SDP, nor does it depend on the use of the unspecified address.     These two areas, currently marked as FFS in TR 29.802, have been raised previously as obstacles to MGW bypass.
MGW bypass Call Flow

The figure below (derived from figure 6.2.1.3.14.2) depicts a G-MSC receiving an INVITE.   Because the G-MSC decides that a MGW is not needed for this particular call scenario, no H.248 add and modify operations are needed, and have been removed from the flow.    Instead, the MSC relays the incoming SDP offer.  This is shown in step 1.  The same principle applies for subsequent SDP offers and answer as shown in steps 5, 6, 7, 14 and 15.
Note that the empty (Re-)INVITE and the unspecified address are not needed in order to implement this MGW bypass.
V-MSC operation has been kept in the flows for completeness.
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MGW bypass interactions with optimized/deferred MGW selection

No specific interactions have been identified between the different approaches. 
Conclusions
TS 23.231 shall be aligned with TS 23.205, which allows a MSC server not to insert a MGW if that MGW is not needed for the call scenario.
MGW bypass and deferred MGW / optimized MGW selection procedures are independent from each other and each vendor should be allowed to implement whatever approach it believes most appriopriate. Both approaches may be implemented e.g. as a function of the call scenarios. 

MGW bypass and deferred MGW / optimized MGW selection procedures shall be optional. No impact shall be expected on implementations if not supported. 

It is proposed to standardize both procedures. C4-080012 provides the MGW bypass stage 2 CR against 3GPP TS 23.231.
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