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1.
Introduction
In the last plenary, it was decided that ARQ operation is in the eNB. And basic MAC architecture was also agreed in the last RAN2 meeting in Denver.

Still, it is not clear whether ARQ operates on SDU or PDU in one cell. 
2.
Discussion
2.1 Comparison on ARQ Unit
ARQ functionality is located in the MAC layer. The main function would be the lossless delivery if necessary, and segmentation and re-assembly in order to adapt the MAC-SDUs to the size required by the scheduler. Detection of Duplication and In-sequence delivery should also be included as functionality.
In Rel-6 the RLC PDU size in case of AM-RLC was fixed. This was due to the fact that fast channel type switching was required whilst maintaining the RLC context. But in LTE, it seems better that the ARQ PDUs would be of variable size depending on the size requested by the scheduler.

HARQ operation works on MAC PDUs that are delivered from the ARQ entity. The ARQ entity above the HARQ entity composes MAC PDUs from MAC SDUs.  The main functions for the HARQ entity would be the transmission of the MAC PDUs and the error detection. It should be considered whether in-sequence delivery should be a required, or whether the ARQ protocol can be designed to support out-of-sequence delivery.
There are two choices on which the retransmission protocol could act:
ARQ retransmits MAC PDUs:
In this mechanism, the ARQ status information from receiving side tells about which MAC PDUs are received and which MAC PDUs are not received. 
ARQ retransmits MAC SDU:

In this mechanism, the ARQ status information from receiving side tells about which MAC SDUs are received and which MAC SDUs are not received.
Following is a brief comparison for the two mechanisms.
	
	ARQ over MAC PDU
	ARQ over MAC SDU

	Pros
	When HARQ transmission fails, only MAC PDUs are retransmitted.
Because MAC PDUs are one level lower than MAC SDUs, ARQ status reporting is faster.
	Amount of bits required for ARQ status information is smaller.
When MAC SDU is ARQ-level retransmitted, whole new MAC PDU is constructed. This will ease the scheduling burden and allows adapting to changed radio / traffic scenario.

	Cons
	Amount of bits required for ARQ status information is larger than the case of ARQ over MAC SDU.
When MAC PDU is ARQ-level retransmitted, the allocated resource should be adjusted. This will limit scheduling flexibility.
	When HARQ transmission fails, all MAC PDUs for the MAC SDU are retransmitted. In the case when one MAC PDU includes more than one MAC SDU, which can be as long as 1500 bytes, whole MAC SDUs have to be retransmitted.
Because MAC PDU is one level below than MAC SDU, ARQ status reporting is slower.

Depending on the scheme, MAC SDU has to include its own SN within itself different from the SN attached to packet from ACGW.
Until ARQ ACK reception, ENode-B has to buffer MAC SDUs even if they are segmented into MAC PDUs. 


Based on the table, ARQ over MAC PDU appears to more effective. If HARQ is so robust that HARQ error rate is 10-2 ~10-3, then roughly one MAC PDU out of 100 MAC PDUs is not received in the receiving side. And if only missing PDUs are reported in the ARQ status report, the difference in the required bits for ARQ status reporting may be small. 
Conclusion: 
Within one cell, the unit of ARQ operation is MAC PDU.
3.
Conclusion
It is proposed to discuss and agree to: 

· ARQ retransmits MAC PDU in one cell.
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