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Discussion and Decision
1. Introduction
In line with the requirements agreed by SA1 in [4] and [5], during RAN#36 a Study Item was agreed in [1] to study mobility between LTE and 3GPP2/mobile WiMax (further denoted as “non-3GPP systems”). 

In this  
document we would like to discuss the principles for handling the mobility to/from non-3GPP systems in LTE.
2. Status on Inter-RAT mobility

The Stage-2 [2] has progressed on the main aspects of Inter-RAT mobility:
Idle Mode mobility:
It is clear from section 10.2.1 and discussion on the stage-3 for 36.304 that almost all principles from UMTS will be re-used in LTE, with the exception of HCS and with a possible addition of some UE specific offset handling.

Active mode mobility:
In section 10.2.2, seven principles are agreed for handover handling. All principles are identical to the principles used for inter-RAT mobility between 2G and 3G.

Summarising, our expectation is that inter-RAT mobility between LTE and 3G or 2G will be highly similar to the inter-RAT mobility existing today between 2G and 3G. This approach has the advantage that it limits the number of different mechanisms used for inter-RAT mobility.

3. Requirements for mobility with non-3GPP systems
SA1 has agreed several requirements related to non-3GPP mobility support, which are reflected in ref [6], e.g:
Section 3.1 “Definitions”:

Service Continuity: The uninterrupted user experience of a service that is using an active communication (e.g. an ongoing voice call) when a UE undergoes a radio access technology change  or a CS/PS domain change without, as far as possible, the user noticing the change. 

Note: 
In particular Service Continuity encompasses the possibility that after a RAT / domain change the user experience is maintained by a different telecommunication service (e.g. tele- or bearer service) than before the RAT / domain change.
Section 5 “High level requirement”:

The evolved 3GPP system shall support service continuity between 3GPP access systems and also between 3GPP access systems and non 3GPP access systems whether the UE supports simultaneous radio transmission or not.

It shall be possible for the operator to provide the UE with access network information pertaining to locally supported non-3GPP access technologies. The access network information may also include operator preferences based on locally available 3GPP and non-3GPP access technologies. The information may be restricted to the access technologies, based e.g. on the UE’s current location and circumstances, or access networks the UE can use
Section 7.1.1 “Heterogeneous access systems mobility”
The evolved 3GPP system shall provide mobility mechanisms to support frequent handovers within and across 3GPP access systems and non 3GPP access systems in order to avoid service degradation.
4. Handling of mobility with non-3GPP systems
4.1. General

The requirements listed in section 3 are applicable for intra-3GPP inter-RAT mobility and for inter-RAT mobility between 3GPP and non-3GPP. These requirements should thus be met by the currently agreed LTE<->2G/3G mobility principles and the current 3G<->2G mobility solutions. 
Considering this and considering that it seems preferable to limit the number of different mechanisms for inter-RAT mobility from LTE as much as possible, we propose that the principles/mechanisms to handle mobility with the identified non-3GPP systems should be the same as the mobility principles/mechanisms used to handle mobility between LTE and 2G/3G.
Proposal:
Mobility handling between LTE <-> non-3GPP systems will be based on the same principles/mechanisms as used for mobility between LTE <-> 2G/3G. 

4.2. More detailed considerations

Ref[3] which was submitted to the RAN Mobility workshop in May, summarises the current mechanisms used for Inter-RAT mobility between UMTS and 2G:

2G/3G InterRAT mobility

· Cell reselection is basic mechanism for the “non-active UE”, typically leading to a Location/Routing Area update in the target RAT.

· For the more active UE, the CS domain always relied on handover functionality.

· In line with original mobility handling in GPRS, inter-RAT mobility for the PS domain was at first handled by the cell change order mechanism (PACKET CELL CHANGE ORDER in 44.060; CELL CHANGE ORDER FROM UTRAN in 25.331). In Rel-6, mobility based on PS handovers was added.

Similarly, we assume that for LTE<->non-3GPP systems we would support:
1) Inter-RAT cell reselection

2) Inter-RAT Cell Change Order (FFS based on discussions on LTE<->2G/3G)

3) Inter-RAT Handover

A first analysis of the required impact on RAN2 is contained in appendix A.
There are also consequences for the EPC: in order to enable E-UTRAN to use the same mechanisms for 3GPP and non-3GPP systems, the EPC needs to support mechanisms for context exchange at Inter-RAT cell reselection, and mechanisms for handover preparation/execution during Inter-RAT handover. This could be e.g. based on the following flows:
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Fig1: Inter-RAT cell reselection to 3GPP/non-3GPP systems (based on 23.060 fig55)
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Fig2: Inter-RAT Handover to 3GPP/non-3GPP systems (based on 23.401 section 5.5.2)
More specifically from RAN2 point of view the EPC and non-3GPP system need to be able to exchange the following information:
Mobility in LTE_IDLE
1.  Mechanisms for mitigating the loss of user data (FFS)
Mobility in LTE_ACTIVE (handover)
2. 
Source system deciding on handover, will provide the Target System with a transparent container with UE radio capabilities w.r.t. the Target RAT. Some additional info may be provided (e.g. START values or preconfiguration information).
3.
The target access system will be responsible for giving exact guidance for the UE on how to make the radio access there (this includes radio resource configuration, target cell system information etc.). This information is given during the handover preparation and should be transported completely transparently through the source access system to the UE.

4.
Mechanisms for avoiding or mitigating the loss of user data (i.e. forwarding) may be used until the Anchor determines that it can send DL U-plane data directly to the target system.

5.
The handover procedure should not require any UE to CN signalling in order for data to start to flow in the target system. This requires that the security context, UE capability context and QoS context is transferred (or translated) within the network between source and target system.

5. Conclusion
It is proposed that RAN2 agrees to:

1) Mobility handling between LTE <-> non-3GPP systems will be based on the same principles/mechanisms as used for mobility between LTE <-> 2G/3G.
2) Send a liaison to SA2 to inform them about this decision and potential implications. A proposed liaison is attached in Appendix B.
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Appendix A: Detailed analysis of potential impact for one non-3GPP systems
LTE -> non-3GPP System
LTE_IDLE

1) Network/RAT selection:
Assumed to be handled by CT1

2) Cell selection:

Handled by concerning standards (3GPP only for 3GPP RAT’s)

3) Inter-RAT cell reselection:
Measurement rule:

· Addition of one Ssearch,RAT and SHCS,RAT per supported non-3GPP system.

Neighbouring cell list:

· Indication of frequency / individual non-3GPP cells on BCCH
Cell reselection rules:

· Definition of cell reselection related measurement quantity for non-3GPP system
· Definition of S-criteria for non-3GPP cells

· Definition of ranking rules for non-3GPP cells (same Qoffset parameter ?)

· Handling of access restrictions

LTE_ACTIVE

4) CELL CHANGE ORDER

UE capability reporting


- Inter-RAT radio access capability reporting


- Inter-RAT measurement reporting


- Probably good to work with separate container per RAT-Type

Inter-RAT measurement definition


- additional measurement quantity
- same Inter-RAT events assumed

- additional reporting information ?

- no extension of “Reporting Cell Status” seems required

Update of CELL CHANGE ORDER and CONNECTION REJECT/RELEASE message to indicate non-3GPP frequency/cells

5) HANDOVER
See above for UE capability reporting and Inter-RAT measurement definition

Update of HANDOVER FROM UTRAN message


- Indication of non-3GPP target cell

non-3GPP system -> LTE
INTER_RAT_HANDOVER_INFO

· Probably it is good to only have 1 definition of an LTE-related-container, which is re-used in any other RAT.

HANDOVER TO UTRAN


- Assumed to be quite source-RAT independant
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Introduction

During RAN#36, RAN agreed on a new SI related to mobility with non-3GPP access systems. 
In this liaison RAN2 would like to provide SA2 with a first assumption made in the context of this SI, and requests SA2 to confirm whether this way forward is feasible.

RAN2 progress

Given that requirements for Inter-RAT mobility for the intra-3GPP case and the 3GPP<->non-3GPP case are similar, and considering that it would be good to limit the number of mechanisms for inter-RAT mobility as much as possible in LTE, RAN2 has taken the working assumption that mobility principles/mechanisms for LTE<->non-3GPP systems will be the same as the principles/mechanisms used for LTE<->3GPP. 

More specifically RAN2 assumes that Inter-RAT cell reselection and Inter-RAT handover principles applicable for LTE<->2G/3G will be re-used for LTE<->agreed non-3GPP systems.
For Intra-3GPP Inter-RAT handover, 36.300 currently lists the following agreed principles:

1.
Inter RAT HO is network controlled through source access system. The source access system decides about starting the preparation and provides the necessary information to the target system in the format required by the target system. That is, the source system adapts to the target system. The actual handover execution is decided in the source system.

2.
Inter RAT HO is backwards handover, i.e. 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.

3.
To enable backwards handover, and while RAN level interfaces are not available, a control interface exists in CN level. In Inter RAT HO involving E-UTRAN access, this interface is between 2G/3G SGSN and corresponding MME/Serving Gateway.

4.
The target access system will be responsible for giving exact guidance for the UE on how to make the radio access there (this includes radio resource configuration, target cell system information etc.). This information is given during the handover preparation and should be transported completely transparently through the source access system to the UE.

5.
Mechanisms for avoiding or mitigating the loss of user data (e.g. forwarding or bi-casting) may be used until the 3GPP Anchor determines that it can send DL U-plane data directly to the target system.

6.
The handover procedure should not require any UE to CN signalling in order for data to start to flow in the target system. This requires that the security context, UE capability context and QoS context is transferred (or translated) within the network between source and target system.

7.
Similar handover procedure should apply for handovers of both real time and non-real time services.

Note that several of these steps will require EPC support to exchange the necessary information with the corresponding non-3GPP system (e.g. steps 1 [UE capability to target RAT], 4, 5 and 6).

Actions

To SA2: RAN2 kindly requests SA2 to confirm that the approach selected by RAN2 is feasible, and thus that for the design of E-UTRAN the same mobility principles/mechanisms are applicable for mobility to/from 2G, 3G, or any of the agreed non-3GPP systems.
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