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7
Timing relationship between physical channels

7.1
General

The P-CCPCH, on which the cell SFN is transmitted, is used as timing reference for all the physical channels, directly for downlink and indirectly for uplink.

Figure 29 describes the frame timing of some of the downlink physical channels; the timing of the remaining downlink physical channels and of the uplink physical channels is specified in the remaining subclauses. For the AICH the access slot timing is included. Transmission timing for uplink physical channels is given by the received timing of downlink physical channels.

[image: image1]
Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

-
SCH (primary and secondary), CPICH (primary and secondary) and P-CCPCH have identical frame timings.

-
The S-CCPCH timing may be different for different S-CCPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. S-CCPCH,k = Tk ( 256 chip, Tk ( {0, 1, …, 149}. For MBSFN operations using slot formats 21 to 23 in table 18, the offset shall be set in accordance with S-CCPCH,k = 256 + ( Tk /10(. ( 2560 chip.

-
If the PICH is associated to the S-CCPCH, the PICH timing is PICH = 7680 chips prior to its corresponding S-CCPCH frame timing, i.e. the timing of the S-CCPCH carrying the PCH transport channel with the corresponding paging information, see also subclause 7.2. If the PICH is associated to the HS-SCCH, the PICH frame timing is the same as the HS-SCCH frame timing.

-
AICH access slots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH timing is described in subclauses 7.3 and 7.4 respectively.

-
The DPCH timing may be different for different DPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. DPCH,n = Tn ( 256 chip, Tn ( {0, 1, …, 149}. The DPCH (DPCCH/DPDCH) timing relation with uplink DPCCH/DPDCHs is described in subclause 7.6.

-
The F-DPCH timing may be different for different F-DPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. F-DPCH,p = Tp ( 256 chip, Tp ( {0, 1, …, 149}. All F-DPCHs transmitted to a UE from the same HS-DSCH cell set have the same timing. The F-DPCH timing relation with uplink DPCCH/DPDCHs is described in subclause 7.6.

-
The start of HS-SCCH subframe #0 is aligned with the start of the P-CCPCH frames. The relative timing between a HS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

-
The E-HICH, E-RGCH and E-AGCH downlink timing are respectively specified in subclause 7.10, 7.11 and 7.12. The E‑DPCCH and E‑DPDCH uplink timing are specified in subclause 7.13.

-
For a secondary serving HS-DSCH cell, the nominal radio frame timing for CPICH and timing reference are the same as the radio frame timing for CPICH and timing reference for the serving HS-DSCH cell.

-
The F-TPICH timing may be different for different F-TPICHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. F-TPICH,m = Tm ( 256 chip, Tm ( {0, 1, …, 149}.
7.2
PICH/S-CCPCH timing relation

Figure 30 illustrates the timing between a PICH frame and its associated single S-CCPCH frame, i.e. the S-CCPCH frame that carries the paging information related to the paging indicators in the PICH frame. A paging indicator set in a PICH frame means that the paging message is transmitted on the PCH in the S-CCPCH frame starting PICH chips after the transmitted PICH frame. PICH is defined in subclause 7.1.
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Figure 30: Timing relation between PICH frame and associated S-CCPCH frame

7.2A
PICH/HS-SCCH timing relation

Figure 30a illustrates the timing between a PICH frame and its set of 5 associated HS-SCCH subframes. The first associated subframe of the associated HS-SCCH starts one HS-SCCH sub-frame after the transmitted PICH frame and is the HS-SCCH subframe number 1 as defined in subclause 7.1. A paging indicator set in a PICH frame means that one or more HS-DSCH subframes may be transmitted to the UE on the HS-PDSCH(s) associated with the HS-SCCH subframes associated with the PICH as defined in [5]. 
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Figure 30a: Timing relation between PICH frame and associated HS-SCCH subframes

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.

(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.

7.4
Void

7.5
Void

7.6
DPCCH/DPDCH timing relations

7.6.1
Uplink

In uplink all the DPCCHs and all the DPDCHs transmitted from one UE have the same frame timing.

7.6.2
Downlink

In downlink, the DPCCH and all the DPDCHs carrying CCTrCHs of dedicated type to one UE have the same frame timing. 

Note:
support of multiple CCTrChs of dedicated type is not part of the current release.

7.6.3
Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximately T0 chips after the reception of the first detected path (in time) of the corresponding downlink DPCCH/DPDCH or F-DPCH frame. T0 is a constant defined to be 1024 chips. The first detected path (in time) is defined implicitly by the relevant tests in [14]. More information about the uplink/downlink timing relation and meaning of T0 can be found in [5].

7.7
Uplink DPCCH/HS-DPCCH/HS-PDSCH timing at the UE
7.7.1
Timing when Multiflow is not configured
Figure 34 shows the timing offset between the uplink DPCH, the HS-PDSCH and the HS-DPCCH at the UE. An HS-DPCCH sub-frame starts 
[image: image6.wmf]256

´

m

 chips after the start of an uplink DPCH frame that corresponds to the DL DPCH or F-DPCH frame from the HS-DSCH serving cell containing the beginning of the related HS-PDSCH subframe with m calculated as 

m = (TTX_diff /256 ) + 101
where TTX_diff is the difference in chips (TTX_diff =0, 256, ....., 38144), between 

· the transmit timing of the start of the related HS-PDSCH subframe (see sub-clauses 7.8 and 7.1) 

and 

· the transmit timing of the start of the downlink DPCH or F-DPCH frame from the HS-DSCH serving cell that contains the beginning of the HS-PDSCH subframe (see sub-clause 7.1).
At any one time, m therefore takes one of a set of five possible values according to the transmission timing of HS-DSCH sub-frame timings relative to the DPCH or F-DPCH frame boundary. The UE and Node B shall only update the set of values of m in connection to UTRAN reconfiguration of downlink timing.
More information about uplink timing adjustments can be found in [5].
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Figure 34: Timing structure at the UE for HS-DPCCH control signalling
7.7.2
Timing when Multiflow is configured
The uplink DPCH, the HS-PDSCH of the timing reference cell, and uplink HS-DPCCH follow the same rules as defined for the non-Multiflow case in section 7.7.1.
The timing relationship between the non-timing reference cell’s HS-PDSCH subframe and the related HS-DPCCH subframe is derived from HS-PDSCH frame timing difference (DIFF of the two cells, where [-148] ≤ (DIFF ≤ [3988] chips. The cell acting as the timing reference cell for HS-DPCCH is indicated by higher layers.

If the UE is not configured in MIMO mode in any cell, or it is configured in MIMO mode in at least one cell and the UE indicated [not requiring a delayed HARQ-ACK in Multiflow mode], then:
Figure 34a shows the timing offset between the uplink DPCH, the HS-PDSCHs and the HS-DPCCH at the UE when the UE is configured with Multiflow. 
If the UE is configured in MIMO mode in at least one cell and the UE indicated [requiring a delayed HARQ-ACK in Multiflow mode], then:

Figure 34b shows the timing offset between the uplink DPCH, the HS-PDSCHs and the HS-DPCCH at the UE when the UE is configured with Multiflow. 
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Figure 34a: Timing structure at the UE for HS-DPCCH control signalling with Multiflow

[image: image9.emf]Slot #0Slot #1Slot #2Slot #3Slot #4Slot #5Slot #6Slot #7Slot #8Slot #9Slot #10Slot #11Slot #12

HS-PDSCH subframe

7680 chips

2560 chips

Uplink DPCH

HS-PDSCH of the timing

reference cell at the UE

HS-PDSCH subframe

7680 chips

HS-PDSCH of the non-timing

refernece cell at the UE

Uplink HS-DPCCH

τ

UEP

+  τ

DIFF

chips τ

DIFF

HS-DPCCH  subframe

H-ACK PCI/CQI

τ

UEP

≈19200 chips

7680 chips

m*256 chips


Figure 34b: Timing of delayed HARQ-ACK with Multiflow, when the UE is configured in MIMO mode in any cell, and the UE indicated requiring an increased HARQ-ACK-latency in Multiflow mode
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