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1 Introduction

The exact requirements put on handling of non real-time flows is pending the answer to the liaison that RAN3 has sent to SA4.

Therefore, the mechanisms needed to handle non real-time flows should be based on this response and in particular whether the requirement on EUTRAN mobility are seamless or lossless relocation.

Also, deployment considerations should be taken into account. A new operational approach driven by LTE deployment considerations is proposed here-below which looks at the issue from a different angle. 

2 Description
The following terminology is used:
Lossless relocation: relocation of a flow with no packet missing.

Seamless relocation: relocation of flow so that interruption of the data stream flow is minimized and are basically unnoticeable by the users. 

2.1 Deployment of LTE scenarios
Three important considerations must be taken into account when optimizing the relocation of non real-time flows:
1. in the first deployment phase of LTE, in the scenarios where LTE will be integrated with existing 3g system by opposition to the deployment of pure LTE systems, it is likely that there will not exist a continuous coverage of the EUTRAN so that frequent handovers take place to the legacy system. Therefore, , the performance of the LTE to 3g handover is key,
2. based on the above statement, and assuming the intra-LTE interruption will be naturally shorter, it is likely that the first impression perceived by the end user of LTE technology introduction will be related/linked to the performance of this LTE-3g handover and its interruption time,

3. it is well understood that the number of mechanisms should be minimized and therefore the same mechanism should apply regardless the relocation is targeted to an LTE system or to a 3g system. This rationale seems more common sense than saying that same mechanism should apply between RT and non-RT flows: indeed, it is more obvious that flows that have similar characteristics should receive the same treatment.
Based on these arguments, it is believed that one should strive to find:

· on one hand, one solution (mechanism) that is common to both intra- and inter-RAT of real-time flows – or more precisely flows requiring seamless mobility (mechanism which would perfectly fit the real time nature of the flows and/or their associated seamless mobility requirements), 

· and on the other hand and one solution (mechanism) that is common to both intra- and inter-RAT of non real-time flows - or more precisely flows requiring lossless mobility if proved also needed (which would respectively fit the nature of the non real-time flows and/or their associated lossless mobility requirements).

This rationale could be further emphasized by the fact that at the end of the day there may be handover requirements expressed by SA4 on the performance/interruption time only towards seamless and not lossless for example: indeed,

· it is reminded that for non real-time flows, whether they should be lossless or not is still questioned and pending the answer from SA4 to RAN3-SA2 liaison,
· there is no operational lossless mechanism today for 3g-3g and 3g-2g handovers.

One should also not be influenced by the work-split decided between the 3GPP groups (RAN3 and SA2) which might lead on the wrong path but instead focus on the technical side.

2.2 What we know for the LTE-3g scenarios

A separate contribution (R3-060476) describes the dramatic impacts of data forwarding when inter-working with 3g RAT, in particular the impacts on handover procedure duration, double ciphering processing, last miles use and added complexities in the access nodes.

Nevertheless, data bi-casting does not allow to completely avoid loss of all data during relocation: but the ASGW can start duplicating data as soon as possible so that data loss will be minimised. 

Some data may be lost: data which have already been sent to the source eNodeB before handover procedure is initiated will not be duplicated by the ASGW so will not be provided to the target access. If the UE leaves the source access before the access sends these data, these data will never been received by the UE.

There is a balance between:

· data expected to be lost in the source access

· data lost supported by the non real time application. 
It is again not yet clear what are the precise expectations put on EUTRAN for non real time flows. An LS has been sent out al last joint RAN3-SA2 adhoc to ask SA4 on the precise requirements.
SA4 may answer that non real time flows of LTE could behave satisfactorily with seamless mobility requirements on EUTRAN and do not require full lossless mobility requirements.

If it is the case, then the bi-casting solution should be selected to avoid the dramatic drawbacks mentioned above. It would also allow selecting the same bi-casting solution for real time flows.


[image: image1.wmf] 

Source 

 

eNodeB

 

GGSN

 

TargetRNC

 

UE

 

 

GTP

-

PDUs

 

Deciphering process

 

Unciphered

-

GTP PDUs

 

GTP tunnel

 

Ciphered 

GTP PDUs

 

forwarding

 

User

 Traffic

 

Downlink Traffic

 

MAC

 

Transport

 

PDCP

 

RLC

 

MAC

 

Transport

 

ASGW

 

SGSN2

 

GTP

 

GTP

 



 EMBED Word.Picture.8  [image: image2.wmf] 

Source 

 

eNodeB

 

Target

e

 

NodeB

 

UE

 

 

GTP

-

PDUs

 

GTP

-

PDUs

 

Bi

-

casted

-

GTP PDUs

 

Last Mile

 

GTP PDUs

 

User Traffic

 

Down

link Traffic

 

MAC

 

Transport

 

MAC

 

Transport

 

ASGW

 

GTP

 

GTP

 

Last mile

 

Edge router

 

Edge router

 


3 Conclusion

It has been shown that a similar mechanism should be selected for intra-LTE and LTE-3g relocation of non real-time flows.

It has been then shown the dramatic impacts of data forwarding when inter-working with 3g RAT, in particular the impacts on handover procedure duration, double ciphering processing, last miles use and added complexities in the access nodes. 
Therefore, if SA1/SA4 response on non real-time flows is a requirement for seamless relocation rather than lossless (data loss supported by application fits with amount of data lost estimated), there is interest to use the data bi-casting instead of data forwarding procedure for non real-time flows as this will reduce HO duration, avoid some complexity in the access nodes.
In that case, the following changes to the TR 23.882 are proposed:

7.18.2 
Solution for key issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

LTE_ACTIVE state mobility is still controlled by the LTE-RAN functions currently serving the UE (source LTE-RAN functions) which trigger the HO process after it has made a definite decision to serve the user by neighbour (“target”) LTE-RAN functions. 

Means need to be provided to protect against data loss during the handover process.

After the LTERAN functions on the target side have received the final confirmation from the UE on the completion of the HO process, the release of resources on the (old) source side is triggered.

7.18.2.1
C-plane handling

Note:
The MME/UPE is shown as being co-located in one functional entity for simplicity reasons; however this is FFS.. 
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Figure 7.18-1: Information flow for Intra-LTE-Access Mobility Support

1)
The UE context within the Source RRC contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update. 

2)
The responsible “source LTE-RAN functions” configure the UE measurement procedures according to the area restriction information.

3)
Based on measurement results, probably assisted by additional RRM specific information the source side decides to handover the UE to a cell controlled by the “Target LTE RAN functions”

4)
The target side is requested to prepare the HO on the target side.

5)
Resources at the target side are reserved / prepared.

6)
The preparation phase has ended successfully. The target eNodeB asks the MME/UPE to start bi-casting of flows towards the target side. The MME/UPE duplicates data and sends them to both source and target eNodeBs.

7)
The “Source LTE-RAN” functions command the UE to the target side. 

8)
The UE starts to gain synchronisation on the target side. 

9)
Once the UE has successfully accessed the cell, the UE sends an indication to the “target LTE-RAN functions” to indicate that the handover is completed.

10) The HO Complete message is sent to indicate the MME/UPE that the UE is located at the target cell. This indication should be used to perform the user plane switch.

11) The release of resources on the source side is triggered directly by the target side. 

Note: It is ffs whether the release of the resources on the source side is done with MME/UPE involvement or by the “target LTE-RAN functions” directly.
12)
If the new cell is member of a new Tracking Area, the UE needs to register with the MME/UPE which in turn updates the area restriction information on the target side.
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