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1 Introduction

In RAN3#73bis meeting, the TSN re-ordering problem was discussed and it was agreed that there is a problem to solve. In this contribution, we will further analyze the possible solutions.
2 Discussion
2.1 Background
The TSN in MAC-is PDU is used for RNC re-ordering purpose. It is specified in [1] that the UE will reset MAC-is and set TSN for all the logical channels mapped to E-DCH to zero while the common E-DCH resource releases. 
From the UE side, after it releases the common E-DCH resource and has uplink data packets for transmission again, the UE will compete for common E-DCH resource, and the TSN in the first MAC-is PDU is zero. The process is presented in Figure 1 below. The UE releases the common E-DCH resource when get into the Nth access and set TSN to zero. In the (N+1)th access, the TSN in the first MAC-is PDU will be zero as well.
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Figure 1: TSN processing in the UE side
From the RNC side, for example, the expected TSN should be 15, but the RNC is not aware that the common E-DCH resource has been released and TSN has been set to zero. After receiving the data packets, the RNC will wait for T1 expiry which leads to data transmission delay.

According to the analysis above, it can be seen that the TSN is inconsistent between the RNC and the UE. This will lead to un-necessary latency in data transmission which has been detailed explained in [2].
2.2 Possible Solutions
2.2.1 Resource acquisition info in E-DCH DATA FRAME
As the Node B can identify the common E-DCH acquisition every time, it was proposed to introduce an acquisition indicator (AI) to the E-DCH DATA FRAME in [3]. The 4bits AI stands for the access times of the UE in the cell, which will enable the RNC to distinguish a new common E-DCH resource acquisition. 
Based on the current specification, the Node B does not need to maintain any UE level info. With the introduction of AI in the E-DCH DATA FRAME, the Node B needs the extra efforts to record the access times of every common E-DCH capable UE in CELL_FACH state. It will impact the current Node B implementation, and more considerations needs to be taken for the Node B buffer.
To achieve the simpler implementation, the resource level acquisition info can be introduced in the E-DCH DATA FRAME. The acquisition info includes common E-DCH resource index and the times of the indicated common E-DCH resource usage. 
On receiving the E-DCH DATA FRAME, the RNC will reset MAC-is and the expected TSN will be set to zero if the acquisition info is different with the stored one. 
2.2.2 Resource release info in E-DCH DATA FRAME
In this solution, a resource release indicator shall be sent to the RNC when Node B detects the common E-DCH resource release of the UE. On receiving the release indicator, the RNC will reset the corresponding MAC-is entity and set the TSN to zero.
For implicit resource release, the Node B can only get the resource release info when receives SI=0, which means there will be no uplink data packets for transmission. In this case, the resource release indicator can be carried in an E-DCH DATA FRAME without data packets. On receiving the empty E-DCH DATA FRAME, the RNC will set the expected TSN to zero.
For explicit resource release, the Node B can decide the timing to release resource and the resource release indicator can be added in the last E-DCH DATA FRAME for this UE.

Considering that the E-DCH DATA FRAME might be lost, the Node B should send the E-DCH DATA FRAME more than once. In this case, the resource release indicator in the last data packet is not reasonable and the resource release indicator in the standalone E-DCH DATA FRAME without data packets could be a better solution.

Compared with solution 1 in chapter 2.2.1, this solution has less impact to the NodeB implementation and specification. However, in solution 1 the E-DCH DATA FRAME does not need to be sent more than once to ensure the reliability for the receiving side. From impacts point of view, we slightly prefer solution 2 in chapter 2.2.2.
Proposal: It is proposed to discuss the solutions to solve the TSN reset problem, and select one from the above.
3 Conclusion
In this contribution, the TSN inconsistency between RNC and UE is analyzed and two solutions are presented. It is proposed RAN3 to discuss the problem and select one possible solutions.

Proposal: It is proposed to discuss the solutions to solve the TSN reset problem and select one from the above.
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