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Abstract of the contribution:

The contribution recommends modification of text in TS 23.894 regarding the interaction of OMR with local breakout, and common deployment scenarios.
*** Start of First Modified Text in TR 23.894***
7.2.7 Interaction with local breakout

There are no special considerations when applying OMR to the single IP address form with visited P-CSCF, and the dual IP address form of local breakout is not recommended. This discussion focuses on the single IP address form of local breakout with home P-CSCF. In this case, the UE will normally be assigned a globally reachable public IP address to avoid the use of a NAT between the visited and home networks.

The use of IMS-ALGs and TrGWs in the home network raises the concern that the media path for a session using local breakout may be anchored in the home network if an OMR algorithm cannot remove the TrGWs allocated in the home network, thus limiting the potential for media path optimization. Nevertheless, the home network may have legitimate security concerns requiring the use of IMS-ALGs and TrGWs at its border to protect internal network resources. If the home network allocates media resources for a session to provide a media function such as transcoding, conferencing or announcements, any TrGW allocated at the home network border serves the purpose of protecting the internal network resources and shall not be subject to bypass.

To achieve OMR for sessions that traverse the home network without need of an internal media function, an OMR algorithm must identify this case and ensure that TrGWs are either not allocated at its border or are de-allocated. In the most common case where the home network can interconnect to other networks using globally reachable public IP addresses, then Alternative 1 provides the means to ensure that OMR can be achieved. The Alternative 1 algorithm identifies that since both the UE and the next interconnected network are reachable using public IP addresses, the media path for the session can bypass the home network and its TrGWs altogether.
Thus the Alternative 1 OMR algorithm allows for the complete bypass of any network that does not provide media functions for a session, particularly when each network has available globally reachable public IP addresses for external media connections.
*** Start of Second Modified Text in TR 23.894***
7.2.13 Common transit scenario

The most common transit scenario for a network is to use globally reachable IP addresses to reach peer networks. Thus any network on the path that deploys IMS-ALGs and TrGWs at its border to protect internal media resources has the ability to bypass the TrGWs for sessions that do not require the allocation of media resources within the network. Figure 7.2.13-1 shows how Alternative 1 ensures that TrGWs are bypassed in this case.
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 Figure 7.2.13-1: TrGW bypass in common transit scenario
1. IMS-ALG1 receives an incoming SDP offer from external realm EXT. The SDP offer includes IP address E1 within the external realm EXT and a visited realm attribute for the same address. IMS-ALG1 and IMS-ALG2 are associated with the incoming and outgoing IBCFs for a protected network with realm INT.
2. IMS-ALG1 allocates a TrGW with outgoing address I1 and forwards an SDP offer with address I1 that is valid within the realm INT and two visited realm attributes associated with the incoming and outgoing SDP offers.

3. IMS-ALG2 notes that a visited realm attribute from the incoming SDP offer includes an address that is valid in the outgoing realm.  IMS-ALG2 does not allocate a TrGW, remembers that it must bypass the previous TrGW, and forwards the address E1 that is valid in the outgoing realm EXT.

4. The terminating side returns an SDP answer with a valid address E2 in the realm EXT.

5. IMS-ALG2, recalling that it must bypass the previous TrGW, forwards an unspecified address (0.0.0.0) for realm INT in the SDP answer and includes a visited realm attribute with a valid address for realm EXT.

6. Upon receiving an SDP answer with an unspecified address for realm INT, IMS-ALG1 extracts the valid address E2 for realm EXT from the visited realm attribute and forwards the SDP answer with address E2.
*** Start of Third Modified Text in TR 23.894***
8.2.1
Relationship between local breakout and optimal media routeing

The scenarios for local breakout documented in Section 6.1 are not equally effective in order to perform optimal routeing of media.

Let's consider a couple of users "User A" and "User B" that are roaming in Serving A and Serving B networks respectively (see Figure 8.2.1-1) and let's suppose that scenario with "P-CSCF located in home network – dual IP address" or scenario with "P-CSCF located in home network – single IP address" applies.
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Figure 8.2.1-1: Optimal media routeing in roaming case.

Scenario with "P-CSCF located in home network – dual IP address" or scenario with "P-CSCF located in home network – single IP address" are characterized by IMS signalling that is transported from the UE (in VPLMN) to the P-CSCF (in HPLMN) in a completely transparent way across the (visited and transit) networks in between: in both scenarios IMS signalling is encrypted on the Gm reference point and, in addition, in scenario with "P-CSCF located in home network – dual IP address" signalling is tunnelled (e.g. into GTP). This arrangement has an architectural drawback: if UE A and UE B are assigned globally routable IP addresses from their respective visited networks and no SDP manipulation is performed by any IMS node, the media could go directly from User A to User B and vice versa, according to the best optimal routeing scenario. However, when performing this kind of OMR, we will have a media stream crossing networks Serving A, TR-3, TR-4 and Serving B with no associated usable IMS signalling (i.e. plain and not tunnelled) that these networks could potentially handle to provide the appropriate authorisation of bearer resources, QoS management and charging functions; this could lead to serious problems for the home operators when they have to negotiate the roaming agreement with Serving networks and the commercial agreement with the carriers owner of the Transit networks. Furthermore in these scenarios OMR does not rely on IMS routeing within the crossed (Serving and Transit) networks, but only on IP routeing and IP routeing policies of the carriers: in the worst case, the media could even be routed from Serving A to Serving B through other transit networks different from TR-3 and TR-4, which are also routeing the signalling; this would considerably add complexity to the commercial settlements between involved operators and carriers. Note that this is true of these LBO scenarios even without OMR since the home network has no control of the transit networks used by the serving network.
On the contrary, in scenario with "P-CSCF located in serving network – single IP address" IMS signalling passes through the P-CSCF in VPLMN and, e.g. a sequence of IBCFs that can manipulate IMS signalling itself, forcing the media stream to follow the same path as signalling. In the same way, i.e. manipulating IMS signalling, the networks (Serving, Home or Transit) can optimize the media stream path in a way potentially controlled by the home operators and, in any case, making the serving and the transit networks service aware in a way that there are no more problems of resource reservation and charging.

Summarizing:

-
when the user is roaming and is currently served by a different operator, scenario with "P-CSCF located in home network – dual IP address" and scenario with "P-CSCF located in home network – single IP address" limit the ability of network elements on the signalling path to control QoS and charging for the media path; on the contrary scenario with "P-CSCF located in serving network – single IP address" enables the best control of QoS and charging for the media path. OMR applies similarly in both cases as long as NATs are not used in the serving network.
-
when IP GW-H and IP GW-L belong to the same serving network there is no need to cross border elements (e.g. IBCFs) to complete an MMTel call to another user in the same serving network; manipulation of IMS signalling is no more needed to achieve the required QoS or charging detail, cause within the same serving network standard IP routeing is enough.
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