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1 Introduction
RAN1 has received an LS [1] from RAN2 related to the Rel-11 work item on “Further Enhancements to CELL_FACH” [2] where RAN2 has identified a set of sub-features that are more in the RAN1 domain of expertise:

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

· Uplink related improvements of resource utilization, throughput, latency and coverage

· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Reduction in timing of the initial access in the physical random access procedure

· Signaling based interference control
In the LS, RAN2 have asked RAN1 to start the technical evaluation of the sub-features listed above and convey their findings on the gain and complexity tradeoff back to RAN2.
TTI alignment together with per HARQ process grants in CELL_FACH state would enable TDM-like operation. This contribution provides two alternative text proposals achieving TTI alignment:

· The first TP (in section 3) achieves TTI alignment between CELL_FACH UEs through the introduction of the variable Toffset.

· The second TP (in section 4) furthermore introduces a cell-specific time offset Coffset that can be used to time advance the CELL_FACH TDM grid to align it with an arbitrary (network implementation dependent) CELL_DCH TDM grid.
Proposal: Agree on the second TP (the one with cell-specific offset).
2 References

[1] R1-111336 (R2-112458), “LS on further enhancements for CELL_FACH”, from RAN2 to RAN1

[2] RP-110436, “Work Item Description: Further Enhancements to CELL_FACH”

3 First TP (without cell-specific offset)
7.3
PRACH/AICH timing relation

The downlink AICH is divided into downlink access slots, each access slot is of length 5120 chips. The downlink access slots are time aligned with the P-CCPCH as described in subclause 7.1.

The uplink PRACH is divided into uplink access slots, each access slot is of length 5120 chips. Uplink access slot number n is transmitted from the UE (p-a chips prior to the reception of downlink access slot number n, n = 0, 1, …, 14.

Transmission of downlink acquisition indicators may only start at the beginning of a downlink access slot. Similarly, transmission of uplink RACH preambles and RACH message parts may only start at the beginning of an uplink access slot.

The PRACH/AICH timing relation is shown in figure 31.
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Figure 31: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preamble distance (p-p shall be larger than or equal to the minimum preamble-to-preamble distance
(p-p,min, i.e. (p-p ( (p-p,min.

In addition to (p-p,min, the preamble-to-AI distance (p-a and preamble-to-message distance (p-m are defined as follows:
-
when AICH_Transmission_Timing is set to 0, then

(p-p,min = 15360 chips (3 access slots)

(p-a = 7680 chips

(p-m = 15360 chips (3 access slots)

-
when AICH_Transmission_Timing is set to 1, then

(p-p,min = 20480 chips (4 access slots)

(p-a = 12800 chips

(p-m = 20480 chips (4 access slots)

The parameter AICH_Transmission_Timing is signalled by higher layers.
7.3A
UL/DL timing relation for Enhanced Uplink in CELL_FACH state and IDLE mode
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Figure 31A: UL/DL timing relation for Enhanced Uplink in CELL_FACH state and IDLE mode as seen at the UE

The PRACH preamble and Acquisition indication timings (p-p and (p-a are as defined in section 7.3. 

If TTI alignment is not configured for the acknowledged PRACH preamble signature then

F-DPCH slot format number (according to Table 16C) = 0

(F-DPCH = [(5120 * AICH access slot # with the AI) + 10240 + 256 * Soffset] mod 38400

(a-m = 10240 + 256 * Soffset + (0 chips, where

Soffset = a symbol offset, configured by higher layers, {0,…,9}.

(0 = 1024 chips defining the DL to UL frame timing difference.
If TTI alignment is configured for the acknowledged PRACH preamble signature then
F-DPCH slot format number (according to Table 16C) = Soffset
(F-DPCH = [(5120 * AICH access slot # with the AI) + 10240 + 2560 * Toffset] mod 38400
(a-m = 10240 + 2560 * Toffset + (0 chips, where
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4 Second TP (with cell-specific offset)

7.3
PRACH/AICH timing relation

The downlink AICH is divided into downlink access slots, each access slot is of length 5120 chips. The downlink access slots are time aligned with the P-CCPCH as described in subclause 7.1.

The uplink PRACH is divided into uplink access slots, each access slot is of length 5120 chips. Uplink access slot number n is transmitted from the UE (p-a chips prior to the reception of downlink access slot number n, n = 0, 1, …, 14.

Transmission of downlink acquisition indicators may only start at the beginning of a downlink access slot. Similarly, transmission of uplink RACH preambles and RACH message parts may only start at the beginning of an uplink access slot.

The PRACH/AICH timing relation is shown in figure 31.
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Figure 31: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preamble distance (p-p shall be larger than or equal to the minimum preamble-to-preamble distance
(p-p,min, i.e. (p-p ( (p-p,min.

In addition to (p-p,min, the preamble-to-AI distance (p-a and preamble-to-message distance (p-m are defined as follows:
-
when AICH_Transmission_Timing is set to 0, then

(p-p,min = 15360 chips (3 access slots)

(p-a = 7680 chips

(p-m = 15360 chips (3 access slots)

-
when AICH_Transmission_Timing is set to 1, then

(p-p,min = 20480 chips (4 access slots)

(p-a = 12800 chips

(p-m = 20480 chips (4 access slots)

The parameter AICH_Transmission_Timing is signalled by higher layers.
7.3A
UL/DL timing relation for Enhanced Uplink in CELL_FACH state and IDLE mode
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Figure 31A: UL/DL timing relation for Enhanced Uplink in CELL_FACH state and IDLE mode as seen at the UE

The PRACH preamble and Acquisition indication timings (p-p and (p-a are as defined in section 7.3. 

If TTI alignment is not configured for the acknowledged PRACH preamble signature then

F-DPCH slot format number (according to Table 16C) = 0

(F-DPCH = [(5120 * AICH access slot # with the AI) + 10240 + 256 * Soffset] mod 38400

(a-m = 10240 + 256 * Soffset + (0 chips, where

Soffset = a symbol offset, configured by higher layers, {0,…,9}.

(0 = 1024 chips defining the DL to UL frame timing difference.
If TTI alignment is configured for the acknowledged PRACH preamble signature then
F-DPCH slot format number (according to Table 16C) = (Soffset - Coffset) mod 10
(F-DPCH = [(5120 * AICH access slot # with the AI) + 10240 + 2560 * Toffset + 256 * Coffset] mod 38400
(a-m = 10240 + 2560 * Toffset + 256 * Coffset + (0 chips, where
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Coffset = a cell-specific symbol offset, configured by higher layers, {0, …, 29} 
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