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1. Introduction

In the current DL-SCH data transfer procedure, duplicate MAC PDU can be received by ACK to NACK error. Duplicate reception could cause erroneous operation especially for TA command MAC CE.

The issue has been discussed last meeting based on [1] . It has been turned out that the problem could be avoided if ENB is implemented to adjust UE’s uplink timing less than half of the total error. It has been asked for ENB vendors to check if their implementation is as such.

The contribution summarizes the issue and ask RAN2 to take the decision.
2. Discussion

Let’s denote the distance from the CP boundary to the UL frame boundary as A. ENB would issue TA command MAC CE when A is increasing close to the CP length. The value of TA command might be ENB’s implementation decision. Some ENB implementations would adjust UE’s uplink timing agressively such that TA command is almost A. Some ENB implementations would adjust UE’s uplink timing less agreesively such that TA command is considerably smaller than A. 
If ENB adjust UE’s uplink timing by less than A/2 as shown in the figure 1, even duplicated TA command will not bring UE’s uplink timing out of CP.
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<Figure 1>

If ENB adjust UE’s uplink timing more than A/2 as shown in the figure 2, duplicated TA commands will bring UE’s uplink timing out of CP.
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<Figure 2>

Without considering duplicate TA command problem, it would be more natural for ENB to take the second approach which would reduce the number of TA commands.  
The simplest solution would be to ask ENB vendors to follow the first approach, but one can wonder whether it is the right approach. First off, ENB behaviour is not to be specified so the restriction is not visible in the standard. Then one can not say all ENB vendors will follow the first approach even if we ask it explicitly during the meeting. Probably, it might be safer to address the issue in the standard by updating UE behaviour to ignore MAC PDU that is received by ACK to NACK error. 

Proposal 1. It is proposed to discuss whether the problem should be addressed in the standard or ENB implementation. 

If it is agreed to address the issue in the standard, another issue is whether we should make a solution that only works for TA commands. The motivation is that if MAC performs duplicate detection RLC no longer needs to do duplicate detection . This can be seen as RLC impact. 
We believe ACK to NACK error handling function better be applied to all MAC PDUs with following reasons.

· ACK to NACK error detection would be useful for other cases. For example for the RLC TM logical channels, duplicated RLC PDUs better be removed by the MAC layer.

· ACK to NACK error may not be the only source of duplicated reception. Hence duplicate detection function in RLC might not be redundant function, and not need to be removed.

Proposal 2. It is proposed to apply ACK to NACK error handling function to all MAC PDUs.
3. Conclusion
It is proposed to discuss the issue. A draft CR is attached. 
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