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1 Introduction 

A discussion paper R2-032230 was presented in WG2#38 on the roles and functionalities of a new MAC at the NodeB and the UE for the support  of Enhanced Uplink  based on the requirements that thus far have been set forth and captured in the RAN1 TR 25.896.  In this contribution, text proposal based on the discussion paper above is proposed to be captured into TR25.896.

2 Text Proposal of Chapter 11 of TR25.896

The following text is proposed to be added to RAN WG1 TR 25.896 [1] Chapter 11 ‘Impacts on L2/L3 protocols’

------------------ Begin Text Proposal -----------------------------------

11. Impacts on L2/L3 Protocols

11.1 MAC-EU: Enhanced Uplink MAC

The introduction of a new MAC entity for E-DCH is required at both the NodeB and at the UE. The new MAC is needed to allow for fast link adaptation by the Node B and also the implementation of Hybrid ARQ operation between the UE and the Node B to increase the error control of the robustness of the data transmission. The new MAC function for fast access control at the Node B enables quick and efficient radio resource management for multi-user access.  This  new MAC entity would reduce the latency that one would experience if retransmission at the RNC level is attempted. In addition, by processing the ACK/NACK at the NodeB, retransmissions by the UE can be scheduled sooner and hence exploiting possible favourable channel conditions that the UE is in. 

11.1.1 Scheduling and HARQ Support

A key functionality within the new MAC-eu is the ability to perform scheduling to coordinate the transmission of the various Ues. Various scheduling methods are currently being evaluated and one or more than one method may be adopted. In the event of more than one scheduling methods available, the scheduler entity in the MAC-eu would select the transmission mode and schedule the transmission time for MAC-d traffic in each priority queue.  The new MAC-EU has a function to support transparent mode.  The transparent mode is to bypass the legacy DCH MAC-d stream to map to its transport channel directly.  

The different NodeB controlled scheduling modes may be controlled using a single or individual HARQ entity. Using separate HARQ processes facilitates simpler independent operation of the two different modes e.g. scheduling mode 1 and mode 2 could be operated with different transmission attributes, different scheduling algorithm, coding rate and modulation etc. Having two separate HARQ control for the separate scheduling methods would also have the advantage of simultaneous transmission from the separate scheduling mode. The gains of such feature versus the cost of complexity and additional signalling would be for further study. 

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. The flexibility of data that has been sent in one mode to be retransmitted in different mode should be studied further to evaluate its gain and complexity.  

11.2
Support of MAC-d Flows and Multiple Priorities

Multiplexing of MAC-d flows from the MAC-d entity at the UE would be needed at the MAC-eu.  The need to support one, as currently exist or more MAC-d flows as in HSDPA would be for further study. The support of more than one priority within one MAC-d or data of more than one priority within one MAC-d flow may effect the number of MAC-d flow that is needed to be supported. The multiplexing and relationship of the logical channels, MAC-d flows and the different priorities queue have to be studied further.

11.3
SHO Support  
In soft handover, multiple Node Bs receive data and alignment of a user’s protocol state among different Node Bs needs to be considered.  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 of the different NodeBs in SHO may need to be synchronized.

11.4
In-Sequence Delivery

The RLC requires in sequence delivery of MAC-d PDUs. Note that the in sequence delivery mechanism can be located either in the Node B or the RNC, depending on the scheme considered. 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.  

------------------------- end of Text Proposal ------------------------------------------------------------------------- 
3 Conclusion 

Some key functionalities of the required new MAC for Enhanced Uplink are studied in this contribution to be included in the chapter 11 of TR 25.896.   
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