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1          Introduction

At RAN3 #73bis, the problem of TSN re-ordering ambiguity for Enhanced UL cell-FACH was presented, and it was agreed that there this was an issue that needed to be solved. This paper provides an analysis of different solution options  including the solution of using a common E-DCH resource acquisition indicator over the E-DCH FP was proposed at RAN3#73bis [2].
This paper provides an analysis on different solution options.
2         Discussion
Option 1. Usage of “E-DCH transmission continuation back-off” timer for removal of ambiguities
This solution involves the RNC to track a timer equivalent to the UE’s Tb (E-DCH transmission continuation back-off) timer ([1], Section 11.2.2A).  Whenever the Tb timer expires, the RNC can assume that a Mac-i/is reset has occurred.

The problems with this approach are:
1. The RNC doesn’t have a view on L1 HARQ re-transmissions, including UE NACK mis-detection, so the RNC’s Tb will be inaccurate.
2. NodeB can also instruct the UE to release the common E-DCH resource anytime.
Option 2.  Usage of “Maximum Number of HARQ Retransmission“timer
The RNC can start a timer as a function of the “Maximum Number of HARQ Retransmission” for each incoming TSN.  After the timer expires, if there’s a TSN “earlier” than the ones RNC expects to arrive, it’s an indication of Mac-i/is reset.
The problem with this approach is it doesn’t solve all the cases.  Before the timer expiration, the Mac-i/is reset can still happen and the ambiguity would persist.

Option 3. Introduction of NHarq Retransmission in the E-DCH Frame Protocol as for CELL_DCH case 
To handle TSN re-ordering, it’s a well-known fact in CELL_DCH that the relative time stamp of individual TSN can be constructed by using the received {CFN, sub-frame number, Number of Harq Retransmission} information.  The current common E-DCH FP doesn’t have the “Number of Harq Retransmission” IE and once this IE added, the RNC can check the relative timing of TSNs and detect MAC-i/is reset.

The drawback with this approach is it doesn’t solve all ambiguities and would need extra traffic latency to be reliable.  As illustrated in the first use case of [2], the TSN after the Mac-i/is reset would have the relative timestamp characteristics similar to that when the UE just temporarily stops, and resumes the traffic in the nominal case - that is, the TSN2 timestamp in both cases would indicate that they’re sent sometime after TSN1 and is not indicative of Mac-i/is reset event.
To be reliable, the RNC would need to hold the TSN2 longer in the queue, and correlate with more data to correctly infer that there’s no Mac-i/is reset.

Option 4.  Usage of RLC “Status Prohibit Timer”
With a large RLC Status Prohibit Timer, the receiver can tolerate more out-of-order data to reduce RLC retransmission and/or the RLC reset problem.

However, there are situations where the problem would still persist.  

One example is there’s an out-of-order TSN and the RNC has to start a flush timer because there’s a gap in the TSN sequence.  The flush timer may be a function of ‘Max Nharq Retransmission’ and could be larger than the ‘Status Prohibit Timer’.  For example, the Status Prohibit Timer could be 80ms while with Max Nharq Retransmission =7 for 10ms TTI, the timer would be around 7 * 10ms *4 = 280ms.  RNC may not be aware of the fact that UE has already released the common E-DCH resource (either due to NodeB explicit release, or UE mis-detecting NACK as ACK).  While the flush timer is still running, there’s more DL data inducing the UE to re-acquire the common E-DCH resource and send more RLC ACK uplink (using TSN0 for instance).  The RNC would deliver the data out-of-order once again.

Option 5. Introduction of Acquisition Id to the E-DCH FP

In this option, the NodeB is aware of every new common E-DCH resource acquisition and can indicate so to the RNC by incrementing an acquisition id.  By tracking the acquisition delta, the RNC can unambiguously determine that a Mac-i/is reset has occurred, and can immediately flush existing data, or deliver current data without any latency.

This option is to align with CELL_DCH solution where RNC explicitly knows if Mac-e/es reset happens, e.g. if E-DCH TTI changes due to serving cell change,  Mac-e/es reset will have to happen.

Proposal 1: Introduce Acquisition Id in common E-DCH Data frame to resolve ambiguities related to TSN re-ordering for Enhanced Cell_FACH. 
3
Conclusion
Analysis of different solutions to solve TSN re-ordering ambiguities has been done. Based on this analysis, the following are proposed:
Proposal 1: Introduce Acquisition Id in common E-DCH Data frame to resolve ambiguities related to TSN re-ordering for Enhanced Cell_FACH. 
CRs to support this proposal are in [3] and [4]
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