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1 Introduction

This contribution is a revision of R2-1802256, considering we already discussed and have conclusion on SR, we just remove that part and focus on the RLC reordering issue. 

In RAN2#100 meeting, we discussed about how to avoid issues with RLC reordering procedure due to the introduction of AUL but no conclusion was reached. Therefore, an editor note is added in the running CR as shown below: 
Editor´s note: FFS on the need to trigger the flushing of the HARQ buffer, e.g. when CURRENT_TX_NB reached maximum number of retransmissions, or when a timer to flush the HARQ buffer expires.

In this contribution, we will discuss about these issues again and give corresponding proposals.  
2 Discussion
In legacy LTE, RLC entity is in responsibility of RLC retransmission. Although most of the errors can be handled by the HARQ, there are benefits of having a second-level retransmission mechanism as a complement. By inspecting the sequence numbers of the received PDUs, missing PDUs can be detected and a retransmission is requested from the receiving side upon the expiry of t-Reordering timer.

Currently, there are two kinds of HARQ procedure, i.e., synchronous and asynchronous HARQ. For synchronous HARQ, one maximum number of transmission is defined and this is to limit the duration of HARQ retransmission in order to avoid issues with RLC reordering. For asynchronous HARQ, since this is grant-based retransmission, eNB can of course ensure there is no problem with RLC reordering. 

In Rel-15 FeLAA, since we already agreed that both new AUL transmission and retransmission can be performed via resource for autonomous uplink access. If the UE keeps performing retransmission on AUL resource after the first transmission of a TB, then upon expiry of t-Reordering timer, a RLC retransmission will be required from the receiving side. Therefore, there are two different ongoing HARQ processes for the same RLC PDU and may cause some issue with RLC reordering procedure. A figure to illustrate this issue is shown as below. 
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Figure 1

As shown in the Figure, packet 3 has been successfully transmitted and delivered to the higher layer while UE keeps retransmitting packet 4 in HARQ process 1 on AUL resource, since packet 5 is also received, t-Reordering timer is started and upon expiry of the timer, a RLC retransmission is required. Therefore, the UE starts another HARQ process, i.e. HARQ process 2 to retransmit packet 4 with HARQ process 1 still ongoing. Then if packet 4 in HARQ process 1 is successfully transmitted, the receiving window is pushed and packet 4 and 5 are delivered to the higher layer. 

There is no problem with RLC reordering if packet 4 in HARQ process 2 is received before the receiving window moves a circle, since in this case the received packet is outside of the window and will be discarded. However one case needs to be mentioned is that packet 4 in HARQ process 2 is received coincidentally when the window moves a circle, then it may be considered as the packet in this new round and delivered to higher layer. In this case the real packet, e.g., “red” packet 4 in the Figure is taken as duplication and discarded, resulting in RLC reordering issue. 

Actually in last meeting, we agreed that this issue needs to be fixed, however in our understanding, this is really a corner case as it is required that the packet 4 in HARQ process 2 is not received until the window moves a circle. In addition, this packet needs to be received before the real packet, e.g. “red” packet 4, otherwise there is no issue with RLC reordering. 

Observation 1: It is a corner case that HARQ retransmissions of a certain transport block causes issues with the RLC reordering procedures. 

In addition, this issue can be avoided through proper configuration of the maximum number of retransmissions as well as the RLC reordering timer. Therefore, we propose that how to handle this corner case is left to eNB implementation and no standardized mechanism is introduced.  
Proposal 1: How to avoid the RLC reordering issue is left to eNB implementation and no need to specify any mechanism. 
3 Conclusion

In this contribution, we discuss about the SR related issues and how to avoid issues with RLC reordering procedure due to the introduction of AUL and have the following observation and proposals.
Observation 1: It is a corner case that HARQ retransmissions of a certain transport block causes issues with the RLC reordering procedures. 

Proposal 1: How to avoid the RLC reordering issue is left to eNB implementation and no need to specify any mechanism. 
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