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1 Introduction
In RAN2#62 meeting, several documents [1][2] talked about the physical channel synchronisation procedure and the interaction between physical layer and RRC layer for Enhanced Uplink for CELL_FACH state, and [3] show the opinions of RAN WG1 and their recommendations. In this contribution, we will do more discussion about the RLF detection and handling, as well as some open issues relative to.
2
Discussion
2.1 RLF detection and L1-L3 interaction
In the Initial synchronisation phase, in order to avoid the UE suffering from additional 40 ms delay, the post verification should be used, thus UE shall start transmitting the uplink DPCCH right after the reception of AICH/E-AICH with the defined timing. If the post-verification fails because of poor downlink quality, the UE shall shut its transmitter off and only resume transmitting after the downlink physical channel is considered established by the RRC layer.
Current RRC specification defines the physical channel establishment criteria, as follows:
When a physical dedicated channel establishment is initiated by the UE, the UE shall start a timer T312 and wait for layer 1 to indicate N312 "in sync" indications. On receiving N312 "in sync" indications, the physical channel is considered established and the timer T312 is stopped and reset.

If the timer T312 expires before the physical channel is established, the UE shall consider this as a "physical channel failure".

It should be noted that the minimum value for timer T312 in current specifications is 1 second, which may be unnecessarily long because of the short E-DCH resources allocation time in enhanced CELL_FACH state. So it could be considered that the physical channel established immediately at the beginning of downlink reception, and if the post-verification fails, one “out of sync” indication should be reported to the RRC layer, then RRC layer will trigger the release of E-DCH resource.
After successful post-verification, UE will evaluate the downlink synchronisation status every radio frame, an “out of sync” indication will be reported to RRC layer if UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be worse than a threshold Qout. Current RRC specification defines the radio link failure criteria after successful post-verification, as follows:
In CELL_DCH State, after receiving N313 consecutive "out of sync" indications from layer 1 for the established DPCCH or F-DPCH physical channel in FDD, and the physical channels associated with mapped DCCHs in TDD, the UE shall:

1>
start timer T313;

1>
upon receiving N315 successive "in sync" indications from layer 1 and upon change of UE state:

2>
stop and reset timer T313.

1>
if T313 expires:

2>consider it as a "Radio link failure".
UE will stop the uplink transmitting if it detects the loss of downlink synchronisation, and the uplink transmitting will only be restored again till the re-establishment of downlink synchronisation, the timing is dictated by the timers and constants in the RRC layer, unfortunately the actual declaration of the radio link as failed will last for a significantly long time. So it could be considered that after one “out of sync” indication is reported from layer 1 to the RRC layer, UE should stop uplink transmitting and wait for the E-DCH resource release order from RRC layer without waiting for the re-establishment of downlink synchronisation.
Proposal 1: When the post-verification fails during the initial synchronisation, or the post-verification was successful but later UE detects the loss of downlink synchronisation, one “out of sync” indication should be reported from layer 1 to RRC layer, and RRC layer should initiate the E-DCH resources release and consider the random access attempt as failed.
2.2 RLF handling
In enhanced CELL_FACH state, after one “out of sync” indication was received from layer 1, RRC layer will declare the failure of radio link and initialize to release the E-DCH resource. Then UE will either reselect to the neighbour cell or go on residing in the current cell depends on its radio measurements. If UE reselect another cell, the normal procedure of cell reselection with sending a CELL UPDATE message will be performed. If UE still reside in the current cell and there are some data left in the buffer, a back-off timer should be applied before another new enhanced random access procedure is initiated, because RLF are normally caused by bad radio conditions, the immediate retry will fail always thus only increase the uplink interference. In addition, Node B need some time to detect the “out of sync” of uplink and release the E-DCH resource after UE stops uplink transmission.
Proposal 2: A back-off timer should be applied before UE re-initiate another new enhanced random access procedure in the current cell after RLF happened.
2.3 T3 Timer
E-DCH resource release timer T3 was proposed in [4], it corresponds to a maximum amount of E-DCH allocation time for DTCH/DCCH messages. It seems that T3 timer only helps in the explicit release cases and UE missed the E-AGCH at the same time, while stopping the downlink DPCCH/F-DPCH will anyway trigger the RLF of UE side. After simplifying and quickening of the RLF detection and handling, it will not take as long time as in CELL_DCH state, while T3 timer will be always a rather long one, as a result, T3 timer may be never expired.
Proposal 3: T3 Timer is not needed in enhanced CELL_FACH state.
3 Conclusion
In this contribution, we discussed the RLF detection and L1-L3 interaction in enhanced CELL_FACH state, as well as the back-off timer and release timer T3 issue, which are relative to RLF. There are three proposals, as follows:
Proposal 1: When the post-verification fails during the initial synchronisation, or the post-verification was successful but later UE detects the loss of downlink synchronisation, one “out of sync” indication should be reported from layer 1 to RRC layer, and RRC layer should initiate the E-DCH resources release and consider the random access attempt as failed.
Proposal 2: A back-off timer should be applied before UE re-initiate another new enhanced random access procedure in the current cell after RLF happened.

Proposal 3: T3 Timer is not needed in enhanced CELL_FACH state.
We propose RAN2 to discuss and agree on them.
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