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Discussion
Introduction

During the previous RAN2 meetings, ‘Out of sequence delivery of RLC PDUs’ was identified and some possible solutions were presented. This contribution summarizes and compares the solutions. And then it also provides the preferred solution against ‘Out of sequence delivery of RLC PDUs’.

Possible Solutions

The solutions, which have been discussed against ‘Out of sequence delivery of RLC PDUs’, can be classified into following 4 categories.

A. Reordering in RLC layer: 
In this scheme, reordering buffer in RLC layer reorders the PDUs, performs the reassembly and then send them to the upper layer. It has been a general consensus that RLC layer can support the in-sequence delivery of RLC PDUs somehow, because RLC layer already has all the stuff for reordering such as sequence number and buffer. However it is possible for this scheme to cause some modification of current release 99 RLC layer operation. The main advantage of this scheme is that no additional sequence number is needed since RLC layer already has sequence number and does not need to introduce buffering in MAC layer [1].

B. Reordering in MAC-hs layer with RLC PDU number: 
In this scheme, MAC-hs layer performs the reordering using the RLC PDU number. As already pointed out in [2], this scheme violates the current basic layering rule.   

C. Reordering in MAC-hs layer with additional sequence number: 
This scheme has a benefit of being applicable to all three RLC modes but it seems to be still an overhead to add an additional sequence number for reordering.

D. Reordering in MAC-hs layer without sequence number: 
[3] provided a detailed solution how the synchronous N-channel stop and wait HARQ scheme could be enabled to perform in-sequence delivery without applying any kind of sequence number. It can be noted that the method can be also applied to asynchronous N-channel SAW HARQ scheme.

Discussion

The above solutions can be further classified into two groups using the following viewpoints

1. Which layer performs the reordering? 
Reordering can be performed in RLC layer (A scheme) and MAC-hs layer (B ~ D schemes). Reordering in RLC layer has to modify current release 99 RLC layer. However, it has a benefit of using the effective logical channel de-multiplexing function without additional delay from the reordering functionality. 
Reordering in MAC layer needs additional functionality using window and buffer in MAC layer but it has benefit not to modify RLC layer function.

2. Is additional sequence number necessary for reordering? 
From the viewpoint of the necessity of additional sequence number, A, B, and D schemes seem to be preferred schemes. As mentioned in earlier section, the scheme B has a critical problem like that it violates the current layering rule. 

Conclusion

Each possible solution, which has been already discussed, has both strong and weak point. Considering the above discussion, however, either scheme A or D is the preferred. 

The minimized signaling overhead over air interface is important and the less information bits re defined, the stronger cording can be given to the information bits.

It is proposed to adapt re-ordering scheme with less overhead, and based on the above discussion, to adapt either scheme A or D. 
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