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Discussion and decision
1. Introduction

Currently it is stated in the TS 25.211 that the timing relationship between the non-time 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. A problem is identified and it is found that HS-DPCCH timing in non-time reference cell can not be obtained. A corresponding correction to HS-DPCCH timing in the non-time reference cell is proposed. 
2. HS-DPCCH timing in the non-time reference cell
2.1 Problems of HS-DPCCH timing in the non-time reference cell
HS-DPCCH timing in time reference cell
As specified in TS 25.211, the uplink DPCH, the HS-PDSCH of the time reference cell, and uplink HS-DPCCH follow the same time as defined for the non-Multiflow case, illustrated in Figure 1. In time reference cell, DPCCH sub-frame starts 
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 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).
Note that TTX_diff is a multiple of 256chips, m is always an integer.
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Figure 1: Timing structure at the UE for HS-DPCCH control signalling.
HS-DPCCH timing in non-time reference cell
The timing relationship between the non-time 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 -20 ≤ (DIFF ≤ 3860 chips, illustrated in Figure 2, where τDIFF = τnon-time reference cell - τtime reference cell or τDIFF = τtime reference cell - τ non-time reference cell.
Note that (DIFF should be the HS-PDSCH subframe timing difference instead of HS-PDSCH timing difference. In non-time reference cell, m can be calculated as:

m = (TTX_diff1 /256) + 101 = (TTX_diff2 + (τtime reference cell - τ non-time reference cell) + ((FDPCH2 - (FDPCH1))/256 + 101 = (TTX_diff2 +/- (DIFF + (FDPCH2 - (FDPCH1)/256 + 101.

from the following equations:

TTX_diff2 = τ non-time reference cell - (FDPCH2

TTX_diff1 = τtime reference cell - (FDPCH1

TTX_diff1 = TTX_diff2 + (TTX_diff1 - TTX_diff2) = TTX_diff2 + (τtime reference cell - τ non-time reference cell) + ((FDPCH2 - (FDPCH1)
where TTX_diff2 is TTX_diff in the non-time reference cell, TTX_diff1 is TTX_diff in the time reference cell, (FDPCH2 is the F-DPCH frame timing of the non-time reference cell, (FDPCH1 is the F-DPCH frame timing of the time reference cell.

From the equation for m calculation in the time reference cell, HS-DPCCH timing is not only related to (DIFF, but also related to F-DPCH timing of the two cells. However, F-DPCH timing of the time reference cell is not available in the non-time reference cell, which means in the non-time reference cell HS-DPCCH timing can not be obtained.

Observation 1: HS-DPCCH timing can not be obtained in the non-time reference cell.
[image: image3.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 time

reference cell at the UE

HS-PDSCH subframe

7680 chips

HS-PDSCH of the non-time

reference cell at the UE

Uplink HS-DPCCH

HS-DPCCH  subframe

τ

UEP

≈19200 chips

τ

UEP

-τ

DIFF

chips τ

DIFF

H-ACK PCI/CQI

7680 chips

m*256 chips


Figure 2: Timing structure at the UE for HS-DPCCH control signalling with Multiflow.
2.2 Corrections
As analyzed above, the HS-DPCCH timing relationship can be derived as:

 m = (TTX_diff +/- ((DIFF - ∆(FDPCH))/256 + 101.
where ∆(FDPCH = (FDPCH2 - (FDPCH1 or ∆(FDPCH = (FDPCH1 - (FDPCH2 and ((DIFF - ∆(FDCH) should be in chips (0, 256, ..... , 3840) to keep m always an integer.
Given that F-DPCH timing is not indicated by higher layers, it would be preferred that by implementation RNC configures a proper timing parameter related to (DIFF and F-DPCH timing in both cells. An already-defined parameter in RRC protocol (Non-Time Reference = (DIFF - ∆(FDPCH) can be used, with the restriction that Non-Time Reference should be a multiple of 256chips.  
Therefore it is proposed:

Proposal 1: HS-DPCCH timing in the non-time reference cell is derived from Non-Time Reference (Non-Time Reference is in chips (0, 256, ..... , 3840)). In the non-time reference cell, m is derived as m = (TTX_diff +/- Non-Time Reference) /256 + 101.

3. Conclusion
It is analyzed that the HS-DPCCH timing in the non-time reference cell is not only related to (DIFF, but also related to F-DPCH timing of the two cells. It is preferred these two factors can be reflected in the higher layer configured parameter, Non-Time Reference, which should be in chips (0, 256, ..... , 3840). The formula of m in the non-time reference cell is derived. It is proposed:
Proposal 1: HS-DPCCH timing in the non-time reference cell is derived from Non-Time Reference (Non-Time Reference is in chips (0, 256, ..... , 3840)), which is configured by higher layers. In the non-time reference cell, m is derived as m = (TTX_diff +/- Non-Time Reference) /256 + 101.
Proposal 2: Capture Proposal 1 in the CR for TS 25.211.

It is also noted that a corresponding RAN3 change on the values of Non-Time Reference, which should be in chips (0, 256, ..... , 3840) instead of (0, 1, …, 3840), is needed.
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