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1. Introduction

In earlier discussions in 3GPP it has been clear that there are different views on where to terminal the Outer ARQ function in the LTE architecture. The principle is not very convictive and there is no any showstopper to be accepted because the entire factors are complex.
In this contribution we discuss a distributed Outer ARQ, in additional, the performances and security are also thought out to clarify the requirement. This contribution is aiming to:
1. Highlight the impact the location of ARQ 

2. Give an overview on a Distributed Outer ARQ mechanism.
3. And give a suggestion of the scenario of Outer ARQ execution.
2. Discussion

2.1 Location of ARQ
As a key target, that latency of data transmission is significant to achieve the LTE requirements. 

Now there are two different views about where to execute ARQ mechanism:

1. In a central node.

It is often claimed that terminating ARQ in a central node would make retransmission procedures slower, and consequently lower the performance in a future LTE network.
Furthermore, ARQ in a central node will require plenty of memory which increases the shop-cost.
On other hand, the central ARQ will make an easy way of lossless handover, and more convenience for ciphering.
2. in Node Bs
It does also have some limitations.
First, the ciphering must be separated which is compliance with the security.
When handover, more context must be transferred between the interface of Node Bs, which may not compliance with latency requirement.

Though there maybe no “silver bullet” in the world, but people always want a showstopper solution. May be in some situation, there is a good way which have the both benefit: low latency retransmission and easy handover.
 2.2 Distributed of Outer ARQ 
See the figure 1:
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Figure 1: A Distributed ARQ Overview
An ARQ function is separated into two parts: CN part and RAN part.
The CN part is in charge of ciphering, and maybe has a retransmission buffer in some situation,

The RAN part is in charge of the other functions, such as transfer data, handling status report and maintain the RAN retransmission buffer,

The SYN and FC is in charge of Synchronization and Flow Control between the two retransmission buffers and it triggers by a timer or a certain situation.
In normal case,
· the CN part ARQ send the data to NODE B and keep a copy in retransmission buffers
· the RAN part handle the SDU and send data to UE and also keep a copy in retransmission buffers
· UE receive the data and send ACK/NACK to NODE B,
· NODE B receives the ACK/NACK and delete or retransfer the PDU in the retransmission buffers.
In the abnormal situation such as handover or radio link failed, see figure 2
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· S Node B can’t receive any ACK/NACK, so the buffer is full after a short time, The RAN part will discard the data frame from AGW or indicate AGW to stop sending data.
· After the RL established between UE and New Node B, UE will transfer al complete status report to New Node B
· After the path established between AGW and New Node B, AGW will transfer all data frame in the retransmission buffer.
· New Node B handle received data frame and status report then send the correct data to UE.
3. Discussion and Proposal
In the Distributed of Outer ARQ mechanism mentioned above, the Node B is in charge of the terminal ARQ, which is lower latency and good performance.

Furthermore, this mechanism is handover-sensitive or RL failed-sensitive. So it avoid extra singling introduced by data forwarding handover and reduce the latency.
Some limitations:

Though it’s a better solution for ARQ mechanism which is benefited the lower latency and lossless handover. There are still some limitations. Because there need two buffers in both CN part and RAN part, it may consume too much memory in normal case especially when UE use the high speed service. But a enhance mechanism shall be considered.
1. For the high data rate, commonly fixed UEs, the CN part retransmission buffer should be turnoff by a flow control indicator and before handover, a signalling can be transferred to trigger the buffer reaction. 

2. For the low data rate and high speed mobility UEs, the CN part retransmission buffer can always work. 


If the CN part retransmission buffer is turnoff in normal case and turn on in handover, some data may be lost, so data forwarding can be used in the same time, or a pre-measurement can be execute before handover which trigger the CN part retransmission buffer turn on.
Proposal:

The following proposal is suggested to consider in RAN2 and add to section 6 of TR25.813

The distributed Outer ARQ scheme should be considered as an optional solution for upper layer ARQ benefited to lossless handover.
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