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1. Introduction

In Document 25.322 V 3.1.1, RLC Protocol Specifications, it is stated in section 5 and 6 that, In-Sequence Delivery of the higher layer PDUs is supported in RLC acknowledged mode. From document 25.331 it is clear that RLC AM entity can be configured for out-of sequence delivery of higher layer PDUs. In this proposal we address the issues in RLC acknowledged mode due to applicability of out-of –sequence delivery of higher layer PDUs.

2. Illustration:

 Out-of sequence delivery feature increases the complexity of RLC AM entity significantly. Besides that, usefulness of such a service is still not clear. 

The increase in complexity of RLC entity is explained through the following example.

  SDU1 spans over PDUs 1,2,3,4

  SDU2 spans over PDUs 4,5,6

  SDU3 spans over PDUs 7,8,9

  SDU4 spans over PDUs 9,10,11

· More book keeping & searching :

Currently Receiver buffer has 3 state variables viz., Vr_r, Vr_h, Vr_mr, associated with it. If out of sequence delivery is supported, there will be many more variables which need to be associated with the receiver buffer. In the example stated above,

if PDUs 1,2,4,5,6,9,10,11 are received, then it will form SDU 2 and SDU4 and pass it on to upper layer. The corresponding  PDUs are removed from the receiver buffer or are marked. Now receiver has to keep track of all such PDUs. This, though theoretically possible, makes AM entity very much complex.  Also with SDU discard functionality, it becomes even more complicated.

· Transmitter doesn’t know if receiver is configured for In-sequence delivery.

From documents 25.331 and 25.322 it is clear that RLC transmitter doesn’t know about the configuration of RLC receiver. In such a scenario consider the example stated above . The transmitter doesn’t know if receiver is doing in-sequence delivery or out of sequence delivery. If  transmitter assumes receiver is configured for out of sequence delivery then it might send confirm for SDU2 and SDU4 whereas, if receiver is configured for in-sequence delivery, the SDUs are not handed over to Upper layer and are still in receiver buffer. It will lead to problems if RLC entity is reset before SDUs are sent to upper layer. This is because transmitting upper layer would assume that the SDUs have been delivered to the peer because of CONFs it had received from RLC whereas they were not received by the peer.

· Usefulness Out-of sequence Delivery in RLC –AM 

It seems almost every application which runs on the top of RLC AM entity would require In-sequence  delivery. PDCP ALWAYS expects in-sequence delivery from lower layer. Also it appears that any signaling link like DCCH would always require In-sequence delivery. Other applications such as TCP would also require it to be In-sequence as out of sequence delivery would increase unnecessary Fast Retransmissions in TCP. Also most applications would not expect reordering on a single hop air-link.

Conclusion: 

Out-of sequence delivery feature in RLC AM mode, though theoretically possible makes protocol very much complex. Also most of the applications would not expect reordering in single hop air-link. Hence this feature should be dropped and RLC AM entity should deliver higher layer PDUs ALWAYS in sequence. Other suggestion would be, to list this feature as UE capability, so that UTRAN RRC knows whether this feature is supported by a mobile. In any case, if out-of sequence delivery is to be supported corresponding changes should be made in RLC Info IE and CRLC-Config_REQ.   

