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1
Introduction

When linking the PRACH preamble / AICH acquisition procedure with the dedicated physical channel synchronisation procedure a careful look at the synchronisation procedure definitions in TS25.214 should be taken as only a subset of what has been defined for the case of moving to CELL_DCH is relevant for synchronisation for Enhanced Uplink for CELL_FACH state
This contribution elaborates some aspects related to physical layer synchronisation for Enhanced Uplink for CELL_FACH state. A separate draft CR to TS25.214 is provided in [1].
2
Discussion
It is proposed to use a derivative of the synchronisation procedure A that leaves out all the things that are not relevant for synchronisation.
2.1
Initial synchronisation

Proposal: Use only post-verification period synchronisation as defined in Rel-6 with Enhanced Uplink for CELL_FACH state

The Rel’99 defines the synch procedure in such a way that the UE first accumulates 40 ms of DL transmission before deciding whether or not the DL is good enough for starting the UL transmission. In Rel-6 a faster method for L1 synch was introduced, where it is assumed that the UE has a DL synch based on common physical channels and can start transmission immediately at the same slot it starts to listen to the DL dedicated channel. If after 40 ms of transmission the UE declares the DL as not being in synch the UL transmission would be stopped and the old Rel’99 synch procedure would take over. This procedure was called ‘post-verification’ as the DL synch was assumed to be there and verified after initiating normal operation.

The motivation for using post-verification period here is obvious – without it the Enhanced Uplink for CELL_FACH would suffer from additional 40 ms delay that is already avoidable for DCH setup in Rel-6.
2.2
Physical channel establishment/failure
The Enhanced Uplink for CELL_FACH state procedure could use the same physical channel establishment criteria as is done for DCH
The normal Rel-6 post-verification failure procedure will stop transmitting after 40 ms if the DL synchronisation was not present and will only resume transmitting after the DL physical channel is considered established by the RRC layer.
If higher layers indicate the usage of a post-verification period, the UE shall control its transmitter according to a downlink DPCCH or F-DPCH quality criterion as follows:

-
When the UE estimates the DPCCH or F-DPCH quality over the first 40 ms period of the first phase of the downlink synchronisation status evaluation to be worse than a threshold Qin, the UE shall shut its transmitter off and consider post-verification failed.

[…]

…if higher layers do indicate the usage of a post-verification period (as specified in 5.1.2.2.1.1) and the post-verification has failed, the UE shall not transmit on uplink until higher layers consider the downlink physical channel established

[…]

8.5.4
Physical channel establishment criteria
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 for the purposes of Enhanced Uplink for CELL_FACH state as the collision resolution timer would fail the procedure way before T312 would expire.

2.3
Radio link failure after physical channel is established
When the physical channel is considered as established with the Enhanced Uplink for CELL_FACH state procedure the UE should consider the RL failed and drop resources if the DL is considered being out-of-synch
After successful post-verification, if the UE considers the DL as out-of-synch for a duration of 160 ms it will stop transmitting in the uplink and only resume transmitting if it considers that the DL is in synch over a 160 ms period.
I.e. the after first a minimum of 40 ms transmission and considering DL in-synch leading to post-verification success, the UE would need after that over a period of 160 ms consider DL out-of-synch. This would make the UE stop transmitting in the UL, remain not transmitting as long as out-of-synch state lasts and resume transmitting when the DL is in-synch for a duration of 160 ms. This leads to a duration of at least 320 ms after the synchronisation ahd first been in place, before the UE would resume transmitting in UL again. Furthermore the actual declaration of the radio link as failed will last for a significantly longer duration than the 320 ms. The RL failure timing is dictated by timer T313 in the RRC layer,

Hence it seems more reasonable to simply declare the RL failed if the UE considers the DL to be out-of-synch after the physical channel had been established.
Out-of-sync shall be reported using the CPHY-Out-of-Sync-IND primitive if any of the following criteria is fulfilled:

-
UL_DTX_Active is FALSE (see section 6C) and the UE estimates the DPCCH quality or the quality of the TPC fields of the F-DPCH frame received from the serving HS-DSCH cell over the previous 160 ms period to be worse than a threshold Qout. 

[…]

For a F-DPCH, in-sync shall be reported using the CPHY-Sync-IND primitive if any of the following criteria is fulfilled:

- 
UL_DTX_Active is FALSE (see section 6C) and the UE estimates the quality of the TPC fields of the F-DPCH frame received from the serving HS-DSCH cell over the previous 160 ms period to be better than a threshold Qin. 

[…]

5.1.2.2.1.1
Out of synchronisation handling

After 160 ms after physical channel establishment (defined in [5]), the UE shall control its transmitter according to a downlink DPCCH or F-DPCH quality criterion as follows:

-
If UL_DTX_Active is FALSE (see section 6C), the UE shall shut its transmitter off when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be worse than a threshold Qout. 

[…]

-
If UL_DTX_Active is FALSE (see section 6C), the UE can turn its transmitter on again when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be better than a threshold Qin. 
[…]
8.5.6
Radio link failure criteria and actions upon radio link failure
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".

3
Conclusion

In this contribution the following proposals are made

1. The derivative of a synch-procedure A would be used

2. The post-verification would be the only option adopted from synch-procedure A for Enhanced UL in CELL_FACH state

3. The physical channel establishment criteria as defined today could be used, but the minimum delay for declaring the physical channel establishment as failed could be revisited.

4. After the physical channel is established the UE would consider radio link failed if the UE would stop transmitting in the uplink because of the DL quality being too poor.

Draft CR in [1] takes these proposals and shows how abovementioned behaviour would look like in 25.214. In addition a slight modification will be needed in 25.331 due to the fact that RL failure during transmission in CELL_FACH state should not lead to cell update procedure as defined today. Some additional modifications may follow from proposals 3 and 4.
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