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Abstract of the contribution: This contribution proposes a cleaner representation of the alternatives for inter-3GPP access mobility in active mode..
1. Introduction

Section 7.8.2 in 23.882v1.0.0 includes four solutions for active mode inter access mobility between E-UTRA and UTRA/GSM. We think solution A, B and D are very similar to each other and they can be merged into one solution. The merge and reduce the number of the alternatives could help the progress of the study on inter-3GPP access mobility in active mode.
2. Similarity of the solution A, B and D
Solution A is very similar to Solution D and there are only following differences between A and D.

1. interaction between AAA and IASA. Solution D includes it as FFS item, but Solution A doesn’t.

2. Mechanism for lossless. Solution A describes only mechanism for the case when the source access is UTRA and the other cases are FFS. Solution D describes that all cases are FFS.

3. Timing of the user plane route update. In Solution A, it is done at handover completion phase. In solution D it is done at handover preparation phase.

4. The names of messages. Solution D uses the message names of Proxy MIP. Solution A uses generalized names.

These look only so slightly different that solution A and D can be represented as a merged alternative. The difference 1, 2 and 3 should be open issues for further study of this key issue.

Protocols shown in the current text in solution A and D can be listed as candidates with the description the impact on existing system.
Also solution B is very similar to solution A, its differences compared with solution A are;

5. separation of MME from UPE and integration of UPE and IASA,

6. timing of user plane establishment between target LTE evolved node B and UPE, which may be integrated with IASA. In solution A, it is done at handover preparation phase. In solution B, it is done at handover completion phase.

These two should also be open issues.

Grouping of the functional entities may be discussed in the Key issue: Functions in the evolved packet core described in section 7.11.

In Intra LTE handover study, user plane establishment between target LTE evolved node B and UPE is done at handover completion phase. This must be considered at the study on open issue from item 6.
3. Proposal

A cleaner representation of the alternatives could help the progress of the SAE discussion. As such, we propose to merge options A, B and D into one with the above identified open issues.
Following is the proposed text for the merged solution. The proposed text is based on that of solution A and revision marks indicate revision from it.
*** proposed text ***

7.8.2.2
Merged Solution
7.8.2.2.1
General Description


· 
· 

The SAE/LTE 3GPP Access System has an SAE MME (FFS whether in RAN or CN). The corresponding 2G/3G MME is the SGSN. Furthermore, the SAE/LTE 3GPP access system has an SAE UPE. The corresponding 2G/3G UPE is the SGSN.

The decision for initiating a handover is made by radio system entities of the source 3GPP access system.

Handover between 3GPP access systems 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.

During the handover phase or after the handover phase the user plane routing and any potential tunnelling between serving 3GPP access system and inter system mobility anchor is updated to the target 3GPP access system. The UE registers with the target 3GPP MME and the target 3GPP MME registers with the HSS.
For the case of a 2G to 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.

In the information flow below SAE MME, SAE UPE and IASA are shown separately. This does not preclude any integration of any combination for SAE/LTE.
Two examples of integration of entities are shown below. 

Alternative integration A assumes a grouping of functions as shown in the figure below, i.e. the functions are grouped:

· SAE MME and SAE UPE are combined into one functional entity, and

· Inter AS anchor is one functional entity. 
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Figure 7.8-1: Handover between 3GPP access systems for alternative integration A

(SAE/MME in one node)


Alternative integration B assumes a grouping of functions as shown in the figure below, i.e. the functions are grouped:

· SAE UPE and Inter AS anchor are combined into one functional entity, and

· SAE MME is one functional entity. 
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Figure 7.8-3: Handover between 3GPP access systems for Alternative integration B
(SAE UPE/IASA in one node)
These examples do not preclude the other integration, such as;

· SAE MME, SAE UPE and Inter AS anchor are combined into one functional entity
Or

· SAE UPE and Inter AS anchor are combined into one functional entity, and

· SAE MME and 2G/3G MME/UPE are combined into one functional entity. 
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Figure 7.8-2: Information flow for handover from 2G/3G to SAE/LTE

1)
The IP bearer service is established between UE and Inter AS Anchor via 2G/3G access system and 2G/3G MME/UPE

2)
The serving 2G/3G access system decides to initiate a handover to Evolved node B.

3)
The serving 2G/3G access system indicates Handover Required and the handover target to its 2G/3G MME/UPE.

3a)
The 2G/3G MME/UPE selects a SAE MME serving the Evolved node B nodes the UE is going to use

4)
The 2G/3G MME/UPE derives an address of the target SAE MME and sends a Handover Preparation Request , including the UE context information, to the target Evolved node B via the selected SAE MME. The SAE MME creates a UE context at the message relay.

5)
The target Evolved node B sets up user plane contexts for the UE. It is FFS whether RAN access bearer is established at this stage or later in step 12.
6)
The Evolved node B confirms the Handover Preparation to the 2G/3G MME/UPE via the selected SAE MME.

7)
The 2G/3G MME/UPE commands the UE via the 2G/3G Access to change to the target Evolved node B.

8)
Data loss may be minimised, e.g by bi-casting or data forwarding. Further details on the data forwarding path are FFS as they depend on the location of header compression and ciphering.

9)
The Radio Bearer is established between UE and target Evolved node B.

10)
The Evolved node B informs the 2G/3G MME/UPE about handover completion via SAE MME.
10a)
The user plane between the 2G/3G MME/UPE and 2G/3G Access will be released.
11)
The 2G/3G MME/UPE acknowledges the handover completion towards the SAE MME.

12)
The SAE MME or Evolved node B requests the UPE to update the route from the Inter AS Anchor to the UPE. Mobile terminated packets arrive at the new UPE and the new evolved node B. This route update may be done at step 6. It is FFS whether the route update done at handover completion phase or handover preparation confirmation phase. It is also FFS who requests the route update to UPE, SAE MME or Evolved node B.

12a)
The Inter AS Anchor inquires the AAA server in order to authenticate and authorize the UE. It is FFS whether this AAA process is required and how this AAA process performs. Also, it is FFS whether the AAA server is collocated with HSS.
13)
The IP bearer service is established between UE and Inter AS Anchor via Evolved node B and SAE UPE. It is FFS whether RAN access bearer is established at this stage or earlier.
14)
The UE may need to perform a registration with the new serving SAE MME. This triggers the SAE MME to register with the HSS.

For handover from SAE/LTE to 2G/3G the same information flow is applicable with a changed order of MME/UPE and RAN/access system entities.
7.8.2.2.1.1 Description for means to minimize loss of data
For handover from SAE/LTE to 2G/3G, following flows may be used.
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8)
In case the source access system is 3G the 3G access system (RNC) may start to forward data to its 3G MME/UPE. The 2G/3G MME/UPE forwards data to the Evolved node B via the SAE MME/UPE. Depending on the required QoS the 3G access system (RNC) sends duplicates of the forwarded data also via 3G radio to minimise data loss.

8a)
In case the source access system is 3G the 3G access system (RNC) sends a Forward SRNS Context message to its 3G MME/UPE. It contains information for data transfer continuation by a new RNC for lossless relocation. The usage of this information and mechanisms for inter 3GPP handover is FFS as it implies a stop of the data transfer at source side, which is needed for a stable data transfer state.








For handover from SAE/LTE to 2G/3G the Evolved NodeB or the SAE MME/UPE may need to duplicate and forward data as the Evolved RAN has no user plane entity comparable to the RNC. It is FFS whether and which entity performs duplication in this case.

The other possible solution may be studied.

7.8.2.2.2
Impact on the baseline CN Architecture

The baseline CN architecture needs to be able to address SAE MME and to perform handover procedures with SAE MME. In case GTP-C protocol as currently used between one SGSN and another SGSN and RNC IDs are used to address the Evolved RAN the 3G MME/UPE (SGSN) is not impacted. 

In case Gn procedure as currently used between SGSN and GGSN for user plane route update procedure between 2G/3G MME/UPE and IASA is used, the 2G/3G MME/UPE (SGSN) is not impacted. In case that the other procedures like proxy Mobile IP (e.g. [17]) or NETLMM for user plane route update procedure between 2G/3G MME/UPE and IASA is used, 2G/3G MME/UPE is impacted; it should support such solution.
Access restrictions, i.e. user specific restrictions for handover to Evolved RAN, may need an update for the SGSN to know the relevant coding of such restrictions.

7.8.2.2.3
Impact on the baseline RAN Architecture

The baseline RAN architecture handles UE measurements from Evolved RAN and addresses Evolved RAN handover targets.

7.8.2.2.4
Impact on terminals used in the existing architecture
No impact is seen at this moment.

Editors Note: It is FFS whether there is any particular terminal impact.
***end of proposed text ***
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8. Data Forwarding
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