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1
Introduction

This paper contains text proposals for TR 25.912 and for TR 23.882 for Intra-LTE-Access mobility support for UEs in LTE_ACTIVE for the user plane handling. The current status of the discussions related to the user plane handling is given in document R3-060279. 
It is proposed to decide on the forwarding scheme (U-2)

2
Discussion

This section provides reasons why the forwarding scheme (U-2) was chosen.
Involved nodes  

Forwarding of user plane data from source to target side provides the possibility to reduce the involvement of the aGW to the necessary minimum. This is seen as a big benefit. All other options require actions from the aGW in addition to the obligatory path switch. 

data duplication

If UE and network exchanges last received/sent user packet sequencer numbers, data duplication should not be an issue at all. 

However, in case of forwarding between eNodeBs, the packet transmission status can be sent from source to target prior to the forwarding data transmission. 

If there is no direct interface between eNodeBs at bi-casting (U-1) or switching (U-3), the transmission status will need to be relayed.

Re-ordering

Not necessary for bicasting (U-1) and switching (U-3), but might be necessary for forwarding (U-2).

Necessity to buffer user data in the involved nodes

Buffer need to be foreseen in the eNodeBs in any case for scheduling operation and in the aGW for the switching (U-3) operation 

HO interruption time (as defined in R3-060267) introduced by the means to avoid user data loss

As shown in R3-060267, the HO interruption time differs by +/- one inter-SDU arrival time. So all schemes seem to have roughly the same performance in normal cases. 
Necessity to acknowledge user data packets

This mechanism is needed in case of switching (U-3). In case of lossless service provision, the Access Gateway needs to be aware quite accurately of the point in time when switching is to be performed.

Necessity for early path switch
There has been no major advantage identified for the early path switch wrt service quality. However, early path-switch does not seem to be as robust against HO errors as the late path switch. So, as the early path switch has been chosen by the authors for the C-plane description already, we consequently keep the position in this paper as well.

Concluding Summary

Considering these aspects it could be concluded that the data forwarding solution is advantageous compared to the other alternatives and  is therefore the proposed user plane scheme for Intra-LTE-access mobility for UEs in LTE_ACTIVE. 

The text proposal section contains the forwarding between the source and the target eNBs option as mechanism for data loss avoidance / support of seamless/lossless services. 

3
Text Proposal for TR 25.912

9.3.X
Key Issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

9.3.X.1
Description of Key Issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

<< see R3-060277 for Description of the KeyC-Plane handling >>

9.3.X.2.1
C-Plane handling:

<< see R3-060277 for C-Plane handling >>

9.3.X.2.2
U-Plane handling:
Note: 
“eNodeB” is used synonymous for the “PHY/MAC” entities shown in the sequence chart.
The U-plane handling during the Intra-LTE-Access mobility activity for UEs in LTE_ACTIVE takes the following principles into account to avoid data loss during HO and hence to support seamless/lossless service provision:
· -
During HO preparation a user plane tunnel is established between the source eNodeB and the target eNodeB.
· -
During HO execution, user data are forwarded from the source eNodeB to the target eNodeB. The forwarding may take place in a service dependent and implementation specific way, e.g.
· -
for real time services, bicasting of user data from the source eNodeB towards the air interface and towards the target eNodeB might take place.
· -
for non-real time services, the source eNodeB may stop sending of user data towards the source air interface and forwards user data towards the target eNodeB.
· Fowarding of user data should take place until packets from the Access Gatway are received. The source eNodeB might need to indicate the last received/sent packets to the target eNodeB in order to help re-synchronisation of user data streams.
-
After the target side detected that the UE has gained access at the target eNodeB and is ready to receive data from the target eNodeB, the user plane path between eNodeB and aGW is switched from the source side to the target side and the target eNodeB requests the source eNodeB to release resources on the source side.
· -
The source eNodeB shall continue forwarding of user plane data until its buffers are emptied, even if it has received the request from the target eNodeB to release resources.
4
Text Proposal for TR 23.882

7.X
Key Issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

7.X.1
Description of Key Issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

<< see R3-060277 for Description ofC-Plane handling >>

U-plane handling:

Note: 
“eNodeB” is used synonymous for “LTE-RAN” entities shown in the sequence chart.

The U-plane handling during the Intra-LTE-Access mobility activity for UEs in LTE_ACTIVE takes the following principles into account to avoid data loss during HO and hence to support seamless/lossless service provision:

-
During HO preparation a user plane tunnel is established between the source eNodeB and the target eNodeB.

-
During HO execution, user data are forwarded from the source eNodeB to the target eNodeB. The forwarding may take place in a service dependent and implementation specific way, e.g.

-
for real time services, bicasting of user data from the source eNodeB towards the air interface and towards the target eNodeB might take place.

-
for non-real time services, the source eNodeB may stop sending of user data towards the source air interface and forwards user data towards the target eNodeB.

Fowarding of user data should take place until packets from the Access Gatway are received. The source eNodeB might need to indicate the last received/sent packets to the target eNodeB in order to help re-synchronisation of user data streams.

-
After the target side detected that the UE has gained access at the target eNodeB and is ready to receive data from the target eNodeB, the user plane path between eNodeB and aGW is switched from the source side to the target side and the target eNodeB requests the source eNodeB to release resources on the source side.
-
The source eNodeB shall continue forwarding of user plane data until its buffers are emptied, even if it has received the request from the target eNodeB to release resources.
7.X.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact 

7.X.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact 

7.X.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact.

5
Proposal

It is proposed to agree on the text provided in the paper for TR 25.912 and for TR 23.882 and to present the outcome of the discussion to the joint meeting next week.
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