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This document discusses coexistence and migration of solution 4 to solution 5 for SIPTO.
1 Introduction
Solution 4 is a solution that can support SIPTO for legacy UMTS UEs and has little impact on existing network deployment. Solution 5 could be chosen as the LTE macro SIPTO solution with some assumptions, e.g. most of the LTE UEs would have the capability to automatically bind the traffic generated by their applications to the appropriate APNs. 
This document discusses how solution 4 and solution 5 can coexist in an operator network, when the operator would first deploy solution 4 for UMTS and then deploy solution 5 for LTE.
2 Discussion

The traffic of all UMTS UEs from Rel-99 onwards (this includes most UEs on the market nowadays) will be able to be offloaded using the TOF (based on offload policies).

The traffic of all LTE-only UEs having the capability to automatically bind the traffic generated by their applications to the appropriate APNs will be offloaded by the use of a local GW for offloadable traffic (based as well on offload policies). The TOF, being UMTS-only, will not see this traffic.

The issue of coexistence only arises for UEs that are both LTE & UMTS capable. We assume that these UEs will have the same traffic-binding capabilities as the pure LTE UEs, also when using the UMTS radio. In this case, the question is whether SIPTO is performed by TOF or by using a local PGW. In this case, in order to keep the service continuity when UE switches between UMTS and LTE, the SIPTO can be performed by the local PGW, i.e. TOF will not offload the traffic targeting a local PGW. This can be achieved by proper configuration of the offload policy on the TOF. For example:
Alternative 1: Configure the IP addresses of the local SGWs in the TOF. TOF will then not offload the traffic in the GTP-U tunnels targeting these local SGWs.

Alternative 2: It is common that different GGSNs use different IP address ranges to allocate IP addresses to the UE. The operator can then exclude the IP address ranges allocated to local GGSNs/PGWs from being offloaded by the TOF. The TOF will only be able to offload the traffic with a source IP address allocated by CN PGWs
By using the above configuration, the UEs accessing the network from LTE or UMTS will normally route its operator traffic to the CN PGW and its offloadable traffic to the local PGW. Only the traffic to the CN PGW will be inspected by the TOF, but it will not be offloaded since it will not match the offload policies (which will be identical for the TOF, the MME and the UE). This configuration will allow the TOF to only offload traffic from UMTS UEs without having to know about the UE LTE capabilities.
Finally, when most of the UMTS UEs in the operator's network are capable of multiple PDN support and automatic APN-traffic binding mechanism required for solution 5, the TOF can evolve to a local GGSN/PGW and only offload traffic using local GWs.
3 Conclusion and Proposal
Based on the above discussion, we can conclude that solution 4 for UMTS macro SIPTO and solution 5 for LTE macro SIPTO can be deployed in the same network and, that it is possible to migrate the solutions to a single final solution in the future when most of the UEs are capable of multiple PDN support and automatic APN-traffic binding mechanism..
It is proposed to add the following conclusion in TR 23.829.
Proposed Changes
6.x
Evaluation of coexistence of solution 4 and solution 5
Solution 4 and solution 5 can coexist in an operator network, when the operator would first deploy solution 4 for UMTS first and then deploy solution 5 for LTE.

The traffic of all UMTS UEs from Rel-99 onwards (this includes most UEs on the market nowadays) will be able to be offloaded using the TOF (based on offload policies).

The traffic of all LTE-only UEs having the capability to automatically bind the traffic generated by their applications to the appropriate APNs will be offloaded by the use of a local GW for offloadable traffic (based as well on offload policies). The TOF, being UMTS-only, will not see this traffic.

The issue of coexistence only arises for UEs that are both LTE & UMTS capable. We assume that these UEs will have the same traffic-binding capabilities as the pure LTE UEs, also when using the UMTS radio. In this case, the question is whether SIPTO is performed by TOF or by using a local PGW. In this case, in order to keep the service continuity when UE switches between UMTS and LTE, the SIPTO can be performed by the local PGW, i.e. TOF will not offload the traffic targeting a local PGW. This can be achieved by proper configuration of the offload policy on the TOF. For example:

Alternative 1: Configure the IP addresses of the local SGWs in the TOF. TOF will then not offload the traffic in the GTP-U tunnels targeting these local SGWs.

Alternative 2: It is common that different GGSNs use different IP address ranges to allocate IP addresses to the UE. The operator can then exclude the IP address ranges allocated to local GGSNs/PGWs from being offloaded by the TOF. The TOF will only be able to offload the traffic with a source IP address allocated by CN PGWs
By using the above configuration, the UEs accessing the network from LTE or UMTS will normally route its operator traffic to the CN PGW and its offloadable traffic to the local PGW. Only the traffic to the CN PGW will be inspected by the TOF, but it will not be offloaded since it will not match the offload policies (which will be identical for the TOF, the MME and the UE). This configuration will allow the TOF to only offload traffic from UMTS UEs without having to know about the UE LTE capabilities.

Finally, when most of the UMTS UEs in the operator's network are capable of multiple PDN support and automatic APN-traffic binding mechanism required for solution 5, the TOF can evolve to a local GGSN/PGW and only offload traffic using local GWs.

Therefore, solution 4 for UMTS macro SIPTO and solution 5 for LTE macro SIPTO can be deployed concurrently in the same network. It is also possible to migrate the solutions to a single final solution when most of the UEs are capable of multiple PDN support and automatic APN-traffic binding mechanism.
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