Page 2
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #52
R1-080906
Sorrento, Italy, 11th – 15th February 2008

Agenda Item:
7
Source: 
Ericsson
Title:  
Timing and acknowledgement signaling for EUL in CELL_FACH
Document for:
Discussion and Decision
1 Introduction
This contribution discusses some aspects of timing relationships and acknowledgement signaling for EUL in CELL_FACH ‎[1].
2 Discussion
2.1 AICH and E-AICH acknowledgements
A number of agreements have been made at the previous meeting in Sevilla on AICH and E-AICH signaling for EUL in Cell_FACH.
ACK/NACK on AICH

If AICH sequences are configured to be used for EUL in Cell_FACH, an ACK on one of these AICH sequences means that the UE is allocated to use a default configuration on EUL.

Transmitting a NACK on one of these AICH sequences means that a UE reads E-AICH, if an E-AICH is configured. If no E-AICH is configured, the NACK means an actual NACK, resulting in that the UE exits the RACH procedure. This allows the NodeB to force the UE to exit the RACH procedure, e.g. in cases of resource limitation on EUL.

ACK/NACK on E-AICH

If an E-AICH is configured to be used for EUL in Cell_FACH, the preamble reception is acknowledged together with an EUL resource allocation by transmitting one of the 16 E-AICH sequence modulated with “+1” or “-1” to indicate one of in total 32 values, of which all but one value are used to indicate additional EUL configurations and the remaining value is used to indicate actual NACK.
Transmitting a NACK, e.g. by modulation the first E-AICH sequence with the value “+1”, means that the UE exits the RACH procedure, which allows NodeB to cope with EUL resource limitation.

There have been further discussions to allow the UE to recover faster after detecting a NACK and exiting the RACH procedure. It has been proposed to allow e.g. to re-enter the preamble transmission phase with a power level close to the latest power level, under the assumption that the channel has not changed much since exiting point of the RACH procedure. 

We note that the purpose of exiting the RACH procedure upon a NACK is to resolve the blocking situation by forcing the UE to make a new access attempt after a certain delay, defined by a back-off timer and a persistency value defined in ‎[3]. In case of EUL in Cell_FACH, this behavior would also be required, but the parameters defining the back-off timer and the persistency value could be optimized for EUL in Cell_FACH, resulting in a different back-off time and a persistency value giving the desired probability of re-entering the RACH procedure.
We further note that even if the EUL resources may be temporarily limited, there may be ordinary RACH resources available, and the NodeB may want to redirect the UE to continue on ordinary RACH resources rather than forcing the UE to exit the procedure altogether. To support this case, we propose to reserve a second modulated signature value to indicate that the UE is redirected to continue on RACH. For example, this could be achieved by modulating the first E-AICH sequence with “-1”.

2.2 Timing relationships
UL DPCCH starting time
In Sevilla it was agreed that the UL DPCCH starting time would be fixed relative to the F-DPCH timing. It remains to decide what the minimum time between the last preamble and the UL DPCCH starting time should be, and what granularity the UL DPCCH starting time should have, for example 1 slot, 1 access slot, 1 subframe, 1 frame or 1 TTI.
We propose that the minimum time between the last preamble and the UL DPCCH starting time is 4 access slots, which is also the longest time between the last preamble and the PRACH message part in Release 99.
We also propose that the granularity of the UL DPCCH starting time is significantly less than 1 frame, e.g. 1 access slot of 1 subframe. The UL DPCCH scrambling code frame should start at the same time as the UL DPCCH transmission.
E-DCH starting time
In Sevilla it was agreed that the E-DCH starting time would be a configurable number of TTIs after the UL DPCCH starting time. In our view, this can be solved in RAN2, e.g. as a restriction in the E-TFC selection procedure in the MAC layer.

RACH starting time
In case of fallback to RACH, we propose that the timing relationships between the last preamble, the AICH and the PRACH message part remain exactly the same as in Release 99. This means that the PRACH message part starts 3 or 4 access slots after the last preamble depending on the value of the RRC parameter AICH_Transmission_Timing.
3 Conclusion
We have discussed different situations of resource limitations, including the case of resource limitation on EUL only and resource limitation on both EUL and RACH. We propose to agree on the following: 

1. Upon receiving a NACK on E-AICH, the UE re-enters the RACH/EUL access procedure using a back-off timer and persistency value specific for EUL in Cell_FACH.

2. Upon receiving a specific modulated E-AICH sequence, the UE is redirected to continue on RACH.

3. The minimum time between the last preamble and the UL DPCCH start time is 4 access slots.
4. The granularity of the UL DPCCH starting time is 1 access slot or 1 subframe (one of these values).

5. The UL DPCCH scrambling code frame starts at the same time as the UL DPCCH transmission.

6. The E-DCH starting time is a configurable number of TTIs after the UL DPCCH starting time. RAN1 may want to ask RAN2 to introduce this restriction in their specifications.

7. In case of fallback to RACH, the timing relationships between the last preamble, the AICH and the PRACH message part remain exactly the same as in Release 99.
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