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1. Introduction
In this contribution, we propose a detail ARQ mechanism and L2 framing.
2. Proposal
Figure 1 below shows an overall illustration of our approach. 
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Figure 1. illustration of proposed L2 framing (no error case)
Firstly a RLC SDU is segmented in a fixed size manner and then a RLC PDU is constructed as concatenation of multiples of the fixed sized segments. The RLC PDU construction can be based on CQI reporting which is indicated from the lower MAC layer. 

The first RLC PDU contains LI which indicating the number of segments from the corresponding RLC SDU. And the size of all segments are equal for a given RLC SDU. Note that this SDU segmentation info is only transmitted in the first RLC PDU as shown in the figure. Then the TSN of each RLC PDU is the sequence number of the first segment. 

Each RLC PDU is then transmitted by a MAC HARQ layer. Therefore this model differs from existing R6 approach where multiple RLC PDU are transported by a HARQ processor. 

Upon receiving MAC PDU, probably in totally out-of-sequence manner, the MAC layer submits the received RLC PDU to RLC layer in which re-ordering will be performed. This re-ordering is based on the TSN of each RLC PDU. It should be stressed that no MAC layer reordering mechanism is needed in this proposed model, hence reducing the current R6 MAC layer complexity.

The detection of HARQ residual error is performed by RLC layer based on re-ordering buffer status that is similar to the popular timer based approach. After reception of status reports from detection of the residual error, a retransmission of lost RLC PDU can be initiated. Our approach is simple in this retransmission since the re-segmentation of RLC PDU can be easily performed by splitting segments in the original RLC PDU into several retransmission RLC PDUs. The TSN of retransmitted RLC PDU is also indicating the location of contained segments within the original RLC SDU, hence there is no need for complicated sub-sequence number handlings in our approach.
The following figure 2 and 3 below illustrate the error handling case of our proposed approach. In this example, it is assumed that the MAC PDU of TSN#1 is lost over the air, e.g. NACK to ACK mis-interpretation. Then the following MAC PDU of TSN#3 is correctly received, which then triggers a timer for status reporting. After expiration of timer, an RLC status report of SN#1 and SN#2 are sent to peer RLC layer. As can be seen from figure 3, retransmission of RLC PDU of SN#1 and SN#2 can be done in a simple way due to inherited merit of fixed size pre-segmentation. In this example, node B chooses to retransmit one segment at a time due to lowered channel condition and each MAC PDU simply indicates the SN of first RLC PDU as RLC SDU reconstruction information. 
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Figure 2. illustration of proposed ARQ scheme (detection of HARQ residual error)
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Figure 3. illustration of proposed ARQ scheme (retransmission of PDU)
3. Conclusion

In this contribution, we proposed a ARQ mechanism and L2 framing characterized by:

1. Variable sized RLC PDU as a concatenation of pre-segmented blocks of RLC SDU.


2. Single RLC PDU frame format for both initial transmission and retransmission

3. Resizable RLC PDU for retransmission as a concatenation of sub-set of pre-segmented blocks contained in initial RLC PDU






























































































































