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Introduction
Within the Study Item “System enhancements for the use of IMS services in local breakout and optimal routing of media” (SP-080091) three scenarios, where the user is roaming and is currently served by a different operator, have been identified up to now:

1. P-CSCF located in home network – dual IP address
2. P-CSCF located in home network – single IP address
3. P-CSCF located in serving network – single IP address
Single IP address scenarios have been already introduced in the specifications in Rel-8 (3GPP TS 23.401, 3GPP TS 23.228 and 3GPP TS 23.221); dual IP address scenario, even though discussed in some detail (see 3GPP TR 23.894, Section 6.2 “Alternative 1”), was postponed to Rel-9 due to the larger impacts on the specifications that were foreseen for it.

Discussion

It was said that the main advantage of the dual IP address scenario, as compared to the single IP address ones, is that it allows for co-existence of IMS signalling anchored in the home network, along with media streams anchored in the home network, in the visited network or in both.
However, looking at the solutions actually introduced in the 3GPP TS 23.228 (see Annex M), we can easily realize that the co-existence of IMS signalling anchored in the home network, along with media streams anchored in the home network, in the visited network or in both, is possible even though a single IP address is used: Home IMS can decide to anchor media streams to a TrGW (or IMS Access GW) in the home network or break-out them in the visited network on a per-session basis.
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Let’s now consider the relationship between local breakout and optimal media routing: IMS services must be accessed via local breakout in order to fully exploit the potential of optimal media routing.

However, the different scenarios for local breakout are not equally effective in order to perform optimal routing 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 below) and let’s suppose that scenario 1 (P-CSCF located in home network – dual IP address) or scenario 2 (P-CSCF located in home network – single IP address) apply.
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Scenario 1 (P-CSCF located in home network – dual IP address) and scenario 2 (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 1 signalling is tunnelled (e.g. into GTP). This arrangement has two architectural drawbacks, in our view: 

1) 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 routing 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 routing within the crossed (Serving and Transit) networks, but only on IP routing and IP routing policies of the carriers: the process can not be controlled or tracked by the home operators. 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 routing the signalling; this would considerably add complexity to the commercial settlements between involved operators and carriers.
2) If, due to any reason, an SDP manipulation occurs at IMS level (e.g. originating P-CSCF decides to route the media to home network), any media routing optimization would be always less efficient than in the previous case.
On the contrary, in scenario 3 (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 signalling itself, forcing the media stream to follow the same path as signalling (see figure below).
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Therefore, manipulating IMS signalling, the networks (Serving, Home or Transit) can optimize the media stream path in a way 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, scenario 1 (P-CSCF located in home network – dual IP address) and scenario 2 (P-CSCF located in home network – single IP address) may prevent the routing optimization of media or limit its effectiveness; on the contrary scenario 3 enables the best performances for OMR.
Opposite considerations apply when OMR process does not involve transit networks: there are very specific use cases in which the dual IP address approach could be beneficial (e.g. HeNB deployment).
In an HeNB deployment (HeNB + xDSL line for IP connectivity towards the operator’s network) it would be nice to have a local IP address, e.g. for routing media components of a MMTel call to another user in under the same femto coverage without passing through the operator’s CN (i.e. for a call originated and terminated within the same femto coverage): a possible solution to do this could be achieved by just co‑locating an IP GW (IP GW-L) with the HeNB and having the UE connected only to such IP GW for IMS services. However, such a solution could lead to big issues if we think about mobility events between the femto and the macro coverage; in fact, co-locating a IP GW with the HeNB means that the anchor point for all the user traffic is and will remain within the femto cell, even after an handover event towards the macro coverage has occurred: it makes no sense!
On the contrary, if in the specific case of HeNB we assume that the UE could be simultaneously connected to a IP GW-L, co-located with the HeNB, and to a IP GW-H in the macro network we could be able to enable LBO in the femto cell and, at the same time, to have an anchor point for the user traffic in the macro network after an handover event has occurred. According this approach (connection to multiple PDN GWs is supported by EPC Rel-8), when the UE is in the femto coverage its IMS signalling will be routed to the IMS through the macro IP GW-H, whereas media will go out through the SGi interface of the IP GW-L, co‑located with the HeNB. When a handover from the femto to the macro coverage is needed, the connection to the IP GW-L, co‑located with the HeNB, is dropped and the UE will update the remote party by sending an INVITE with the new IP address to be used for media from now on (i.e. the same IP address [macro] used for IMS signalling). To enable this kind of solution, the possibility of using different IP addresses for IMS signalling and media needs to be allowed in Rel-9.
We want to stress the point that when IP GW-H and IP GW-L belong to the same serving network there is no need to cross border elements (e.g. IBCF) to complete an MMTel call to another user in the same serving network; manipulation of IMS signalling is no more needed to achieve OMR, cause within the same serving network standard IP routing is enough: in this scenario dual IP address approach is no more an obstacle to OMR and this is the reason why it can be used without any drawback.
Conclusion

In order to progress the work on LBO SA2 has to take a decision on the following alternatives in Rel-9:

1. Go on with specifying the LBO dual IP address scenario for the roaming case as currently described in 3GPP TR 23.894 section 6.1.1, i.e. with IP GW-H and IP GW-L belonging to serving networks owned by different operators;
2. Do not further develop the LBO dual IP address scenario for the roaming case as described in 3GPP TR 23.894 section 6.1.1. Introduce and develop instead the LBO dual IP address scenario for specific HeNB deployments (IP GW-H and IP GW-L belonging to the same serving network).
For the reasons presented in the discussion part of this paper, our recommendation is to adopt alternative 2.

As a concluding remark we want to emphasize that, even though we recommend alternative 2, we are not against to simultaneous use of multiple IP GWs (even when IP GW-H and IP GW-L belong to serving networks owned by different operators) if both IMS and non-IMS services are involved, e.g. enjoying IMS services through local breakout and, at the same time, being connected to a corporate network with another APN; what we want just to say is that such a use case is out of the scope of 3GPP TR 23.894 because the TR is focused on the use, through local breakout, of IMS services only.
Summarizing, to achieve the best performance in terms of optimal routing of media we recommend to adopt the local breakout scenarios illustrated in following table:
	
	IP GW-H and the IP GW-L belonging to networks owned by different operators
	Specific HeNB deployments

	IMS services
	· IP GW in VPLMN (single IP address with P‑CSCF in VPLMN) using the default APN
	· IMS signalling: IP GW-H in macro network (default APN)
· IMS media:

· UE under local coverage ( IP GW-L in local network (using another APN) 
· UE under macro coverage ( IP GW-H in macro network

	IMS services + non‑IMS services (1)
	· IMS services: IP GW in VPLMN (single IP address with P-CSCF in VPLMN) using the default APN
· non-IMS services: IP GW in VPLMN or IP GW in HPLMN (using another APN), depending on the kind of service
	· IMS signalling: IP GW-H in macro network (default APN)

· IMS media:

· UE under local coverage ( IP GW-L in local network (using another APN)

· UE under macro coverage ( IP GW-H in macro network
· non-IMS services:

· UE under local coverage ( IP GW-L in local network  (using another APN) or IP GW-H in macro network, depending on the kind of service

· UE under macro coverage ( IP GW-H in macro network


(1) Out of the scope of TR 23.894







3GPP

SA WG2 TD


_1278919094.vsd

_1279103516.vsd
The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.


TR-2


Home A


Home B


TR-1


Serving B


Serving A


User A


User B


IMS Signalling
Unoptimized media path


Optimized media path



_1280242176.vsd
Node


The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.


TR-4


TR-3


TR-2


Home A


Home B


TR-1


Serving B


Serving A


User A


User B


IMS signalling
Unoptimized media path


P-CSCF



_1278919093.vsd

