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1
Introduction

In the last TSG RAN#31 meeting the following decision on the LTE/SAE architecture was taken: 

· C-plane handling for Intra-LTE-access mobility was agreed without aGW involvement (see TR 25.912 v0.1.2).
· Outer ARQ functionality and RRC termination is located in eNodeB.
This contribution discusses the user plane handling for intra-LTE-access mobility scenarios. 
The criteria which are taken into account is the signaling load in certain nodes, the amount of involved nodes which are responsible to provide functionality for data loss avoidance or to reduce service interruption time. 
2. Discussion

2.1
Non real time data
The outer ARQ functionality is located in the eNodeB; the outer ARQ functionality provides mechanisms to avoid data loss at lower layer (HARQ and below). 
The consequence is that the aGW is no longer able to provide means for data loss avoidance unless another ARQ layer is introduced which is not inline with the RAN decision. Therefore the user plane schemes bicasting @ aGW and switch @ aGW cannot ensure data loss avoidance during intra-LTE-access HO. 

Considering a mobility scenario it is quite evident that the most suitable user plane scheme for non realtime data is data forwarding from the source to the target eNodeB. 
The eNodeB has knowledge about the QoS information, the last sent/received packets and the status of the resource allocation, which enables an immediate reaction to start data forwarding. Consequently 
· No additional trigger is needed in eNodeB and no trigger is needed to start an appropriate UP handling at the aGW.
· Only the eNodeB is involved in HO procedure providing certain user plane functions.
· Data forwarding is seen as most advantageous UP scheme for non realtime services.
2.2
Real time data 
The user plane scheme for realtime services is not decided yet. Three different UP schemes are considered in the following. 
2.2.1
Option U-1) Bicasting at Access Gateway
To apply bicasting at the aGW as user plane scheme for realtime data it should be highlighted that the aGW needs to be involved in the LTE_ACTIVE mobility scenarios to start bicasting to the source and target eNodeBs. 
· Therefore a trigger at the aGW is required to start bicasting for realtime traffic. This would increase the signalling load at the aGW, taking into account that such an indication is needed for each HO attempt. Although the c-plane handling was already defined without aGW involvement (see TR 25.912 v0.1.2).
· This would mean that the aGW is involved in intra-LTE-access mobility scenarios, which causes an additional delay to start bicasting at the aGW. 

Another point for bicasting 
· Setup of TNL resources between the aGW and the source eNodeB and the aGW and the target eNodeB in parallel is required for the HO execution time
Bicasting at the aGW for realtime data would result
· In two different user plane handlings for LTE/SAE 
For rt: bicasting at the aGW
For nrt: data forwarding at eNode B (see section 2.1)
· Although, the eNodeB and the aGW are needed for the user plane handling.

2.2.2
Option U-2) Forwarding Source eNodeB ( Target eNodeB

The usage of data forwarding even for realtime data has the advantage that only the eNodeB requires functionality to apply the user plane handling. 
· The eNodeB reacts immediately after the successful outcome of the resource allocation and applies the appropriate user plane handling. 
· No trigger for the aGW is required and the aGW is not involved during the HO procedure. 

· No additional signalling load for each HO procedure and no additional delay to start bicasting.
· Only the eNodeB is responsible for data forwarding and side provides the possibility to reduce the involvement of the aGW to the necessary minimum. 
· This results in only one user plane scheme for nrt and rt.
In the last meeting the forwarding of realtime data between eNodeBs across an IP router was commented: 
Usage of TNL resources for forwarding of data from source to target eNodeB across an IP router in between leads to an increase of the "last-mile" usage. In such scenario, "last-mile" bandwidth is used once in UL direction, twice in DL direction. Considering DL traffic, two-times usage is applicable for both, forwarding and bi-casting, thus DL is not a decisive factor. As typically "last-mile" connections are based on symmetric lines (i.e. same available bandwidth in UL and DL) and typically there is (according to reports from operators) more DL traffic than UL traffic on these links, there is spare capacity in UL available. For this reason, the additional required bandwidth in UL due to forwarding is not seen as a drawback, as free capacity is available in real-world networks
2.2.3
Option U-3) Switch at Access Gateway
To switch the user plane at the aGW for realtime data lead to similar comments as for bicasting at the aGW: 
· A trigger at the aGW is required to perform the user plane switch. 

· This would mean that the aGW is involved in intra-LTE-access mobility scenarios, which causes an additional delay to start bicasting at the aGW. Although the c-plane handling was already defined without aGW involvement (see TR 25.912 v0.1.2).
The switch at the aGW for realtime data would result 

· in two different user plane schemes:
For rt: the path at the source side is stopped

For nrt: path at the source side is remaining

3
Proposal

For non realtime service data forwarding should be used as user plane handling as summarised in section 2.1.  

Considering the aspects for the realtime user plane scheme it could be concluded that the data forwarding solution is the most advantageous user plane scheme (section 2.2.3) because:

The aGW involvement is reduced to a minimum for the user plane handling for intra-LTE-access mobility which is seen as a big benefit. All other options require actions from the aGW in addition to the obligatory path switch. This means that no further trigger is required at the aGW, therefore no delay is caused in the user plane handling once the resource reservation was successful.

The eNodeB is the only node, which is responsible for the user plane handling for intra-LTE-access mobility. The appropriate user plane handling is based on the available information in the eNodeB which is performed immediately after the resource reservation outcome was reported. 
It is therefore the proposed to apply data forwarding as user plane scheme for realtime data for Intra-LTE-access mobility for UEs in LTE_ACTIVE.
In the following a text proposal for TR 25.912 is given, capturing that data forwarding applies for non realtime and realtime services.
A. Text proposal for TR 25.912
9.4.2.2
Solution for Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

9.4.2.2.1
C-plane handling:

See  Tdoc R3-060467
9.4.2.2.2
User plane handling

Note 1: The MME/UPE is co-located in one functional entity for simplicity reasons; however it is ffs in SA2
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.
Forwarding of user data from the source to the target eNodeB should take place as long as packets are received at the source eNodeB from the UPE and until the buffers in the source eNodeB are emptied. 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 MME/UPE was informed by the target eNodeB that the UE has gained access at the target eNodeB, the user plane path is switched by the MME/UPE from the source eNodeB to the target eNodeB. Additionally the target eNodeB requests the source eNodeB directly 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 to release resources.
9.4.2.3
Impact on the baseline CN Architecture

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

9.4.2.4
Impact on the baseline RAN Architecture

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

9.4.2.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact. 
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