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1 Introduction 

The introduction of NodeB controlled HARQ for enhanced uplink, as in HSDPA, allows rapid retransmissions of erroneous received data reducing the delay that would be present with upper layer retransmissions. At RAN#31, text proposals on general HARQ aspects were agreed to be included in TR25.896. In addition, various issues were identified as critical design considerations. This contribution is a text proposal for providing more detail into some of these design considerations for HARQ. 

_______________________________________________________________________________________________

2 Text Proposal for TR25.896

--- Start of Text Proposal -----

7.2.1 General

....

The design of an uplink hybrid ARQ scheme should take the following aspects into account:

· MAC-EU. A new MAC entity is needed the processing and control of the transmission on E-DCH both at the NodeB and UE. This new MAC in the NodeB avoids the latency involved in relaying the ACK or NACK to the RNC. At the same time, by processing the ACK/NACK at the NodeB, retransmissions by the UE can be scheduled sooner and hence exploiting possible favourable channel conditions. 

· At the Node B, the new MAC contains a scheduler entity that controls the scheduling functionality for the different modes of operation: pure rate scheduling and/or time scheduling mode. The HARQ entity from each mode (at the NodeB) obtains data or packets from a central buffer pool, allowing the flexibility of the different priorities data to be sent either on the rate or time scheduling mode at the time of transmission. Data that has been sent in one mode should be given the flexibility to be sent in a different mode during the retransmissions. 
· The different NodeB controlled scheduling modes may be controlled using a single or individual HARQ entity. Using separate HARQ processes allows independent operation of the two different modes e.g. the HARQ operation for the Scheduled and Autonomous could be operated with different transmission attributes different scheduling algorithm, coding rate and modulation etc.

· In-sequence delivery. Placing the re-ordering buffer at the NodeB would impose unnecessary delay in the re-sequencing the packets at the active set NodeBs in soft handoff scenario. Packets have to go through independent reordering process at these NodeBs before it could be forwarded to the SRNC since the same packet sent by the UE is received independently at the NodeBs in the active set. This option would cause un-necessary reordering delay at the NodeB for a packet that may have already been received at the SRNC. 
· Soft Buffer. The soft buffer is still located at the NodeB allowing soft combining to be performed at the NodeB. ACK/NACK is sent from each NodeB in the active set to the UE and the UE would decide on the retransmission of the packet or sending a new packet based on some decision on these ACK/NACKs received.  
· Status of Active Set NodeBs in Soft Handoff. Multiple destinations exist for HARQ in EU-DCH during soft handoff situations. Previous implementation of HARQ in HSDPA focused on single source-destination scenario. With multiple receivers, there will be multiple ACKs/NACKs that are being sent from each of the receivers or NodeBs to the UE. The operation of the HARQ entity in the UE needs to consider these multiple ACK/NACKs and its impact on the robustness of the HARQ protocol and performance impact of the additional signalling that may be required.  In addition, the different NodeBs could have different status i.e. erroneous combining of new packet with previous packet. To protect against such protocol errors, the state machine of the HARQ entity needs to be synchronized. 
· ….
--- End of Text Proposal ---

______________________________________________________________________________________________

3 Proposals

The proposed text above attempts to complete the description on the Hybrid ARQ section and thus it is recommended that the above text be included in TR25.896. 
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