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1 Introduction

The work item for multiflow data transmission [1] was approved at TSG RAN 53. One of the objectives of the work item is to specify HSDPA multiflow data transmission techniques where cells may reside in different NodeBs (inter NodeB aggregation). This requires a data split mechanism in the RNC. 

This paper aims at highlighting and discussing, in case of a RLC data split option, some issues and possible enhancements related to multiple transmissions of RLC PDUs.
2 Discussion

2.1 Problems related to multiple transmissions
It has been highlighted that in case of RLC data split and inter NodeB aggregation, there may be an out of order reception of RLC PDUs leading to request for re-transmission via status report. It may happen that the data that has to be retransmitted is already queued in the NodeBs but not transmitted yet. Similarly it can happen that the RNC chooses, on first transmission, to send multiple copies of the same RLC PDUs to 2 different legs associated to different NodeBs. 

In both cases it would be desirable that as soon as the UE has received data via either NodeBs, all other copies, which are redundant, were cleared from the NodeB queues in order to make room for transmission of data that UE has yet not received.  

The “wrap-around” problem may occur if an RLC PDU is re-transmitted while the first transmission is queued in one NodeB but not transmitted yet. Let’s assume that 2 identical PDUs, both with SNx, have been transmitted by the RNC. When the UE receives either of the copies, it may move forward the RLC receiving window. It might happen that the receiving window is moved so that the upper edge of the window “wraps- around” SNx. When the second transmission of SNx is received, the UE can’t distinguish if it is a duplicate or a new transmission  
2.2 Possible enhancements
As outlined above, it would be desirable to clear PDU copies that are queued in the NodeB once the first transmission has been acknowledged by the UE.

This may be for instance achieved by: 
a) the introduction of an additional timer in the NodeBs.
A timer may be started whenever data is received by the NodeB. If the timer expires before the corresponding PDU(s) is transmitted down to the UE, the PDU(s) is cleared. The value for the timer may be signalled to the NodeB by the RNC.
b) explicit discard indications coming from the RNC to the NodeBs. 
The explicit discard indications may be signalled by the RNC to the NodeB, since the RNC via the RLC status reports knows that the UE has received the data. The NodeB’s in turn would read the discard indication from the RNC and, if such data is stored, discard it.
c) explicit drop indication from Node B to RNC. 

An advantage to clear PDU copies is that it allows the RNC to send data to both NodeBs without causing the unnecessary duplicate data to be sent over Uu interface. This is especially useful in a inter NodeB aggregations scenario since the capacity to convey data via either NodeB’s varies over time due to variations in both transport network and radio conditions and it is therefore an advantage if retransmissions can de done over the NodeB link that has the greatest capacity at the time of retransmission.
3 Proposal
RAN3 is kindly requested to discuss the problem of multiple transmissions-retransmissions of PDUs and the possible enhancement.
Proposal: RAN3 to conclude that the handling of RLC PDU retransmission mechanism without redundant RLC PDUs is needed in the Multiflow HSDPA.
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