SA WG2 Temporary Document

Page 4
-


3GPP TSG SA WG2 Architecture — S2#56
S2-070093
15 - 19 January 2007

Florence, Italy

Source:
Huawei 
Title:
Service Continuity and Routing Optimization
Document for:
Discussion / Approval
Agenda Item:
8.7
Work Item / Release:
SAE
1. Introduction

In SAE Ad hoc meeting in Sophia, the requirement of service continuity and routing optimization is added in the TR 23.882. This paper introduces some idea about how to achieve service continuity and routing optimization when LTE-Active UE moves between pool areas. This paper is based on architecture A (i.e. GTP based architecture) with S5a for MME/UPE relocation.
2. Multiple Pool Area Configuration

Generally, the SAE/LTE network is configured with MME pool and UPE pool. MME pool and UPE pool are configured independently. Referring to the Draft Report of SA WG2 meeting #55, it was agreed that scenario 1 needs to be supported as the basic scenario. In scenario 1, a pool area is configured with one MME pool and one UPE pool. Figure1 below is copied from S2-063912, the LS from RAN3 to SA2 in SA2#55 meeting. 
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Figure1: Pool Area Configuration in Scenario 1
In SA2, it has not been agreed whether overlapping pool areas should be supported or not. But it is the working assumption of SA2 that inter-pool mobility leading to MME/UPE relocation needs to be supported when there is no X2 connection between eNodeBs or there is no S1 connection between the target eNodeB and the source MME/UPE. The detailed information is in the LS S2-064136 form SA2 to RAN3. 

When UE moves between pool areas, MME/UPE relocation is triggered if there is no S1 connection between the source MME/UPE and the target eNodeB. Theoretically, the source pool area and the target pool area can belong to same PLMN or different PLMN. 
3. Service Continuity and Routing Optimization When LTE-Active UE moves between Pool Areas
When the LTE-Active UE moves between pool areas, the serving MME and UPE will be relocated to the target pool if there is on S1 connection between the source MME/UPE and the target eNodeB. If during the relocation the UE has active services, then these services (e.g. the important service like audio/video phone) shouldn’t be interrupted by the relocation in order to avoiding the user being aware of the relocation. 
From the angle of user’s experience, there are two types of services: 
- Service requiring continuity, for example, audio/video phone.
- Service requiring no continuity, for example, web browse, upload/download. 
Generally, the service requiring continuity is sensitive to the IP address. In order to guarantee the continuity for the service, the SAE PDN Gateway of the service remains unchanged during the relocation. But for the service requiring no continuity, the SAE PDN Gateway of the service can be relocated to the target pool for the service is not sensitive to the IP address. After the SAE PDN Gateway is relocated to the target pool, the service packets are routed via the local Gateway to/from external PDN. Routing optimization is achieved for there is no packet of the service transferred on the interface between pool areas. The transportation resource between pools is saved, and the latency of the service packet is reduced. 

Note1: If UE has several services, each service has one SAE PDN Gateway. These SAE PDN Gateways can be co-located in the same Gateway or separated in different Gateways. 
Note2: After MME/UPE relocation, if the UE in the target pool initiates new non-home routed service, this service would access external PDN locally.

Figure2 below describes an example of service continuity and routing optimization. 

1. Pool Area A is located in home network, and Pool Area B and C are located in visited network. 

2. UE in Pool Area B has active Service A, B and C. Service A is home routed service. Service B and C are non-home routed service. For Service B, the SAE PDN Gateway is co-located with the UPE in the same Gateway. For service C, the SAE PDN Gateway is separated from the UPE which is in another Gateway. 

3. When LTE-Active UE moves from Pool Area B to C, MME/UPE relocation is executed:

a) The SAE PDN Gateway of service A remains un-changed which is still in home network. 

b) For service B, which requires no continuity, the SAE PDN Gateway is relocated to the target Pool and UE obtains this service via local Gateway in target Pool. The SAE PDN Gateway is co-located with the UPE in the same Gateway.
c) For service C, which requires continuity, the SAE PDN Gateway remains un-changed and is still located in the source Pool. The service packets are routed between the UPE in the target Pool and the SAE PDN Gateway in the source Pool. 

4. After MME/UPE relocation, UE in Pool Area C initiates new non-home routed service D. The SAE PDN Gateway of the service D is co-located with UPE in the same Gateway. 
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Figure2: An Example of Service Continuity and Routing Optimization
Summary: When LTE-Active UE moves between pool areas, the MME and UPE are relocated to the target pool. For the service requiring continuity, the SAE PDN Gateway remains unchanged for the purpose of service continuity. For the service requiring no continuity, the SAE PDN Gateway can be relocated to the target pool for the purpose of routing optimization. 
4. How to distinguish the Service requiring continuity
During inter-pool area mobility in LTE-Active, the network (e.g. the target MME) should make decision on which active service requires continuity. Basing on this decision, the network will then decide whether the SAE PDN Gateway of the service should be relocated or not. In other words, the network need to make decision on which service needs be guaranteed for the service continuity, and which service can breakout locally for routing optimization. For Home Routed Service, the SAE PDN Gateway is always located in home network and remains unchanged during MME/UPE relocation. For Non-Home Routed Service, i.e. local breakout service, the network makes decision based on one or several factors below: 
· Service Type 
· QoS 
· Subscriber Data 
· Policy Information 
· Roaming Agreement 
· etc 

In this document, several ideas on how to make the decision are introduced. 

1. The operator pre-configures special services requiring continuity via OAM. 
During MME/UPE relocation, if the active service is one of these pre-configured services, the SAE PDN Gateway remains unchanged. The SAE PDN Gateway of other active service can be relocated. Or, 
If any active service is one of these pre-configured services, all SAE PDN Gateways of the UE remain unchanged. Otherwise, all SAE PDN Gateways are relocated to the target pool. 
2. Basing on the subscriber data. 
The user subscriber data indicates which service requires continuity, and which service can breakout locally. For the service requiring continuity, the SAE PDN Gateway remains unchanged. For the other service, the SAE PDN Gateway can be relocated to the target pool.
3. Basing on the PCC.
Whether the SAE PDN Gateway be relocated or not is based on the policy information from PCRF. The detail is FFS.
4. Compositive solution. 
A special arithmetic is implemented (e.g. in the target MME). The arithmetic is based on all factors, e.g. service type, QoS, subscriber data, policy information, roaming agreement, load information of the target pool, etc. The special arithmetic is FFS. 
6. Summary
If there is no S1 connection between the source MME/UPE and the target eNodeB, the serving MME and UPE will be relocated to the target pool when the LTE-Active UE moves between pool areas. The network (e.g. the target MME) makes decision on whether the SAE PDN Gateway would be relocated or not. The basic principle below can be considered:

· For the service requires continuity (including the home routed service), the SAE PDN Gateway remains unchanged for the purpose of service continuity. For the other service, the SAE PDN Gateway will be relocated to the target pool for the purpose of routing optimization. 

7. Proposal
It is proposed to add the following text into the section H.8 in TR23.882. 
**** Start of 1st set of changes ****

H.8
Inter MME and/or inter UPE change, including support for service continuity
If there is no S1 connection between the source MME/UPE and the target eNodeB, the serving MME and UPE will be relocated to the target pool when the LTE-Active UE moves between pool areas. The network (e.g. the target MME) makes decision on whether the SAE PDN Gateway would be relocated or not. The basic principle below can be considered:

· For the service requires continuity (including the home routed service), the SAE PDN Gateway remains unchanged for the purpose of service continuity. For the other service, the SAE PDN Gateway will be relocated to the target pool for the purpose of routing optimization. 

Note: It is FFS for LTE-Idle UE. 

TBD

Figure H.8.1: Alternative A
Flows are described here when MME and UPE are separated:

**** End of 1st set of changes ****








































































































































































































































































































































































Visited Network





Home Network





Pool Area A





Pool Area C





Pool Area B





Service D





Service C





Service C





Service B





Service B





Service A





Service A





UE








UE





Gateway





Gateway





Gateway





Gateway





Gateway





Gateway





Gateway








3GPP

SA WG2 TD


_1221402377.doc


eNB1







MME







eNB2







eNB3







eNB6







eNB5







eNB4







eNB9







eNB8







eNB7







MME







MME







MME







MME







MME







MME







MME







MME Pool A







Pool Area X







MME Pool B







Pool Area Y







UPE Pool 1







UPE







UPE







UPE







UPE Pool 2







UPE







UPE







UPE







Scenario 1












