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Introduction
In TR23.882 SA2 has developed four alternatives for the inter access handover between 3GPP access systems.
Alternative A: Network layer below solution, UPE and Inter AS anchor are separated
Alternative B: Network layer below solution, UPE and Inter AS Anchor are combined to one entity
Alternative C: Network layer solution, using Mobile IP 

Alternative D: Network layer solution, using Proxy-Mobile IP

This contribution try to harmonise these four alternatives to one solution.

Discussion

Firstly some features of the four alternatives are discussed below.
Alternative A: 
In this solution the 2G/3G MME/UPE is SGSN. GGSN is combined with the Inter AS Anchor. In 2G/3G the GGSN will not change during the handover to make sure the service IP address does not change. It is consistent with the Inter AS Anchor. So we support the combination of GGSN and inter AS Anchor.
In this solution the reference point S5/S8 between the MME/UPE and the Inter AS Anchor is based on GTP, However it seem to be the common agreement that for 3GPP and non 3GPP mobility the MIP is used. The reference point S5/S8 between the UPE and Inter AS Anchor is based on MIP. The question here is whether there are two protocols for the same reference point or just one protocol. For simplicity we propose one protocol for one reference point. Based on the agreement above we propose the MIP/P-MIP is selected for the reference point S5/S8.
Alternative B: 
The UPE and Inter AS Anchor are combined to one entity. This is a scenario for the local breakout but not for the home traffic scenario as in the home traffic scenario the Inter AS Anchor is in the home network and the UPE is in the visit network.
Alternative C: 
This solution need the UE/GGSN to support the MIP functionality. Thus the pre-SAE system need to be upgraded. Also the UE need to be upgraded to support MIP.
Alternative D: 
In this alternative the UE does not need to be upgraded to support MIP. However the GGSN need to support Proxy MIP. If the 2G/3G system are upgraded to support MIP/P-MIP the data traffic path shall include three nodes: Inter AS Anchor as the HA, the GGSN as the FA and the SGSN. It seems to add more user data transit latency than the traditional 2G/3G system in which there are only two nodes. 
From the above discussion it seems a feasible idea to limit the use of MIP/P-MIP only in the SAE system. A converged migration architecture for SAE and 2G/3G is depicted below: 
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GGSN and the Inter AS Anchor are combined to one entity. The GGSN part provides GTP protocol and the Inter AS Anchor provides MIP/P-MIP protocol. The interface between the GGSN and the Inter AS Anchor is internal.
The protocol for reference point S5/S8 is MIP or Proxy-MIP. In case of roaming scenario the Inter AS Anchor the Inter AS Anchor and the MME/UPE can be combined to one entity and the reference point S5 is an internal reference point. If the MIP is used a mechanism should be investigated to provide the new assigned CoA to the UE during the UMTS to SAE handover procedure.
Whether the reference point S3 can be used for data transfer is FFS.
MME/UPE are combined for simplicity. However this does not preclude a separation. 
When the UE attaches to the 3G system and actives a PDP context, there is no need to use MIP. The SGSN selects a GGSN to access the service by using the APN. The GGSN assigns a IP address for the UE. The IP address is used in the service. The GGSN can be in visit network or in home network. Please see TS 23.060.

When the UE attaches to the SAE system, the MIP/P-MIP will work. The MME/UPE assign an IP address as a CoA(Care of Address) in MIP to the UE. After the UE get the CoA it will send a registration request to the Inter AS Anchor to obtain the Home Address and request to bind the CoA with the Home Address. The Home Address is used in the service. The Inter AS Anchor can be in the Home network or visit network.
After handover from the 3G to SAE/LTE, the GGSN in 3G changes to the Inter AS Anchor and the IP address allocated by the GGSN becomes the Home Address in SAE system. The MME/UPE assigns a new IP address as the Care-of-Address. The following figure shows the traffic path switch after the handover.

[image: image2.emf] 

MME/UPE   SGSN  

RN C  

NodeB   E - NodeB  

S1  

S3  

S5 /S 8  

Iu 

Gn  

Gi  

GGSN +  Inter AS Anchor  


After handover from SAE/LTE to UMTS, the Inter AS Anchor changes to the GGSN in 3G system, the Home Address in SAE becomes to the IP address used in 3G system. The following figure shows the traffic path switch after the handover.
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Proposal

It is proposed to add the following text into section 7.8.2 of the TR 23.882.
/**************First Change start*******************/
7.8.2.6
Alternative solution E
7.8.2.6.1
Description

This solution is a converge solution based on previous Alternatives. The following figure show the  harmonised architecture.
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Figure 7.8-X: Architecture for handover between SAE and Pre-SAE
GGSN and the Inter AS Anchor are combined to one functional entity. The GGSN part provides GTP protocol and the Inter AS Anchor provides MIP/P-MIP protocol. The interface between the GGSN and the Inter AS Anchor is internal.

The reference point S1 can be based on GTP with some extensions which are FFS. The reference point S5/S8 is based on MIP or Proxy-MIP. In case of roaming scenario the Inter AS Anchor and the MME/UPE can be combined to one entity and the reference point S5 is an internal reference point. 
SAE MME/UPE are combined for simplicity. This does not preclude a separation. 
When the UE attaches to the 2G/3G system and actives a PDP context, there is no need to use MIP. The SGSN selects a GGSN to access the service by using the APN. The GGSN assigns a IP address for the UE. The IP address is used in the service. The GGSN can be in visit network or in home network. Please see TS 23.060.

When the UE attaches to the SAE system, the MIP/P-MIP will work. The MME/UPE assign an IP address as a Care of Address in MIP to the UE. After the UE get the CoA it will send a registration request to the Inter AS Anchor to obtain the Home Address and request to bind the CoA with the Home Address. The Home Address is used in the service. The Inter AS Anchor can be in the Home network or visit network.
The decision for initiating a handover is made by radio system entities of the source 3GPP access system.

For the case of a 2G to SAE/LTE system mobility when the 2G system has no support for PS Handover, the UE will first perform cell re-selection before initiating a Tracking Update Procedure. This results in a “forward handover” instead of the “backward handover” and is identical to inter-RAT Mobility in IDLE mode.

Handover between SAE and 3G is performed as a backward handover, i.e. the radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.

The handover preparation is carried out over the reference point S3. This reference point is also used to forward user data during handover to avoid data loss due to handover. This reference point can be based on GTP with some extensions which are FFS.
During the handover phase from the 3G to SAE/LTE the UPE assigns a new IP address as the Care-of-Address. If the UE support MIP a mechanism should be investigated to provide the new CoA to the UE which is FFS. After getting the CoA the UE shall do MIP registration to the GGSN. In case that the UE does not support MIP the UPE shall do the registration on behalf of UE(P-MIP). After the handover the GGSN changes to the Inter AS Anchor and the IP address allocated by the GGSN becomes the Home Address in SAE system. 

During the handover phase from the SAE/LTE to 3G the SGSN shall update the PDP context in the Inter AS Anchor. After handover the Inter AS Anchor changes to the GGSN in 3G system, the Home Address in SAE becomes the IP address used in 3G system. 
The same service IP address during the handover can provide the service continuity.
The UE registers with the target 3GPP MME and the target 3GPP MME registers with the HSS.
The following figure describes the information flow of handover from 3G to SAE. The 3G MME/UPE is SGSN. For simplicity the SAE MME and SAE UPE are combined into one function entity. However it does not preclude a separation. The P-MIP is used in reference point S5/S8. When the UE support MIP how to use the MIP in the flow is FFS. 
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1. 1. The IP bearer service is established between the UE and the inter AS Anchor via the 3G radio network and the 3G MME/UPE.

2. 2. The 3G radio network decides to initiate a handover to the LTE radio network.

3. 3. The 3G radio network indicates the handover request and the handover target to its 3G MME/UPE.

4. 4. The 3G MME/UPE sends a Handover Preparation Request to the SAE MME/UPE, including the necessary UE MM and PDP context (such as UE IP address, GGSN address, UE ID, and security parameters, etc).

5. 5. The SAE MME/UPE forwards the Handover Preparation Request to the LTE radio network to establish the user plane between the LTE radio network and SAE MME/UPE. The detail process is FFS.

6. 6. The LTE radio network confirms the Handover Preparation to the SAE MME/UPE.

7. 7. The SAE MME/UPE assigns a new CoA and does Proxy Mobile IP Registration to the Inter AS Anchor on behalf of the UE.
8. 8. After receiving the P-MIP registration response the SAE MME/UPE will confirm the handover preparation with the 3G MME/UPE. 

9. 9. The 3G MME/UPE sends the Handover Command to the 3G radio network. 

10. 10. The 3G radio network forwards the Handover Command message to the UE to indicate it to switch to the LTE radio network. 

11. 11. Data loss may be minimised, e.g. by data forwarding.
12. 12. The UE is detected at the LTE radio network
13. 13. The Radio Bearer is established between the UE and the LTE radio network. After that, the UE will receive the packets via the LTE radio network.

14. 14. The LTE radio network informs the SAE MME/UPE about the handover completion.

15. 15. The SAE MME/UPE forwards the Handover Completion to the 3G MME/UPE.

16. 16. The user plane between the 3G MME/UPE and the 3G radio network will be released.

17. 17. The 3G MME/UPE acknowledges the handover completion to the SAE MME/UPE.

18. 18. TA update procedure will be done to update the HSS with the SAE MME/UPE.

For handover from SAE to 3G the difference in the information flow is only in step 7. The 3G MME/UPE shall send the UPDATE PDP Message to update the route between the 3G MME/UPE and Inter AS Anchor(GGSN).
7.8.2.6.2
Impact on baseline CN Architecture

The GGSN need to support MIP(HA). No impact is seen to SGSN.
7.8.2.6.3
Impact on baseline RAN Architecture

The baseline RAN architecture handles UE measurements from LTE access system and addresses LTE access system handover targets.

7.8.2.6.4
Impact on terminals used in the existing architecture

No impact is seen at this moment.

/**************First Change end*******************/
/**************Second Change start*******************/
7.8.2.7
Comparison of Handover Flows

Editor's note: this comparison was written before Alternative Solution D, above, was added.

Solution C realizes the handover on user IP level. The resulting differences compared to solutions A and B are listed as follows:

1. A new IP address is assigned by the target system, communicated to the UE in the preparation phase and serves as a Care-of-Address later on. This means the UE is involved with its IP stack and related procedures, in contrast to solutions A and B. Also, in the currently described form (MIPv4 or MIPv6), the UE is involved in the user plane route reconfiguration. Both could be avoided with a Proxy-MIP approach: the MME/UPE handles the UEs care-of address, and it sends binding updates on behalf of the UE to the Inter AS Anchor (HA) after the forwarding tunnel for the user has been established.  

2. A noticeable difference to handover solutions A and B is that GTP-U tunnels have always to be created from scratch (in the direction SAE ( pre-SAE) and deleted completely (in the direction pre-SAE( SAE) during the handover. (Note: the GTP-U tunnel extends between GGSN and RNC in Iu mode, not only between GGSN and SGSN, as currently described). Additionally, the result is actually two tunnels, if the UE is in the pre-SAE system: one between Inter AS Anchor (HA) and MME/UPE (FA), and another one between the MME/UPE (FA) and RNC.

In contrast, if solutions A and B are based on GTP-U like tunnels in the SAE system, they would only have to be modified during handovers, and there would exist always only one such tunnel. The latency impact resulting from this difference is FFS. 
3. The necessary enhancements in the pre-SAE system (apart from the UE) are at least in two areas: GTP-U tunnel creation/deletion and in IP layer handling in MME/UPE (in this solution interpreted as GGSN). In solutions A and B and E only the former part is needed. The impact of this difference in roaming and migration is FFS.  

4. The data forwarding tunnel, if required, is assumed to be realized also on the IP level. For handover solutions A and B and E this is not further elaborated, assuming GTP-U tunneling this would reuse existing functionality in the pre-SAE system. In solution C it would require new functionality. Further, data forwarding can be activated separately for secondary PDP contexts (same IP address, but different QoS). With IP forwarding this requires further study, MIP and extensions are based on IP address only. 
5. Solution E is a L2/L3 Hybrid solution. The MIP is only used in SAE. For handover from SAE to pre-SAE system the existing SRNS relocation mechanism is used. For handover from pre-SAE to SAE or between 3GPP and non 3GPP the MIP/P-MIP is used. This solution has less impacts on pre-SAE system.
Solution C, though IP based and intended for commonality, differs from the one envisaged for 3GPP to non-3GPP inter system handover. Additionally it has more and deeper impacts on the pre-SAE system, compared to solutions which only extend existing functionality. Solution E has less impacts on pre-SAE system and is also a common solution for handover within 3GPP access system and handover between 3GPP and non 3GPP system. The result of the comparison is therefore that solution E have advantages over those realizing the handover on IP level (e.g. solution C and D) and extension of GTP(e.g. solution A and B).

/**************Second Change End*******************/
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