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1. Introduction

This document analyses the problem and the proposed solutions outlined in documents [1…3].
2. HS-DPCCH timing
2.1. HS-DPCCH transmit timing
Figure 1 illustrates the HS-DPCCH timing definition when the UE is in SHO. This timing follows from Rel-5 HS-DPCCH definitions and looks the same with F-DPCH and DL DPCH. The HS-DPCCH transmission timing is not affected by Multiflow.
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Figure 1: HS-DPCCH timing relation to downlink channels. Cell 1 acts as the Serving HS-DSCH cell (time reference cell in case of Multiflow)
In figure 1 the following definitions apply

· Cell 1 (P-CCPCH1 and F-DPCH1) is the Serving HS-DSCH cell

· τf-dpch is n*256 chip offset between the start of the P-CCPCH frame and the F-DPCH frame in that cell
· τ0 is the DL reference time to start of UL DPCCH frame boundary. 

· τ0 =1024 chips

· The DL reference time is not known to the network

· The receive time of the start of each F-DPCH frame boundary must be within ±148 chips of the DL reference time
· m in HS-DPCCH timing defines the HS-DPCCH sub-frame timing relative to the start of the UL DPCCH frame timing

· For HS-DPCCH subframe #0 m is defined as HS-PDSCH subframe #0 to F-DPCH time difference + 101*256 chips; m = (τf-dpch – 5120)/256 + 101
· More generally for calculating the start symbol of HS-DPCCH subframe #k; m = (τf-dpch – 5120 + k*7680)/256 + 101
· τdiff is the time difference of the two cells’ P-CCPCH (and thus HS-PDSCH) as observed by the UE

2.2. HS-DPCCH receive timing in the serving HS-DSCH cell (time reference cell in case of Multiflow)
The Node B of the serving HS-DSCH cell (or in case of Multiflow) knows its own DL transmit timing and is synchronized to the uplink DPCCH. By calculating the m-value for each HS-DSCH/HS-DPCCH subframe number it can derive the start symbol of each HS-DPCCH subframe.

2.3. HS-DPCCH receive timing in non-time reference cell in case of Multiflow

The UL DPCCH and HS-DPCCH time relation is equal regardless of whether the time reference cell or non-time reference cell is receiving it. Hence the non-time reference cell should be able to calculate the same m value according to the same formula as the time reference cell; HS-DPCCH subframe k; m = (τf-dpch_time_reference – 5120 + k*7680)/256 + 101, i.e. the non-time reference cell needs τf-dpch the of the reference cell.

Observation: In order to be able to calculate the HS-DPCCH sub-frame timing the non-time reference cell needs to know or be able to derive the P-CCPCH to F-DPCH (or DPCH) time difference (τf-dpch) of the time reference cell.
3. Discussion

Current assumption used in the NBAP signaling is that τdiff is provided to the non-time reference cell and from that the cell is able to derive the HS-DPCCH symbol timing. However, the discussion in [1] indicates that there may be ambiguity in providing non-quantized τdiff. The proposal in [2] and [3] is to provide a value quantized to 256-chips that is used in a second m-value calculation formula defined for the non-time reference cell.

Proposal in [2] suggest that m is to be calculated in time reference cell as before:
m = (TTX_diff /256 ) + 101
And for non-time reference cell as:

m = ( (TTX_diff_non-time_reference  - Non-time Reference) /256) + 101, where non-time Reference is τdiff quantized to 256-chip steps.

As TTX_diff_non_time_reference = TTX_diff_time_reference + τdiff + quantization inaccuracy, and τdiff = τf-dpch_time_reference - τf-dpch_non-time_reference + quantization inaccuracy it appears that the most straight forward solution to remove the ambiguity arising from the quantization inaccuracy is to use the τf-dpch_time_reference when calculating the HS-DPCCH symbol timing in the non-time reference cell.

Proposal: The non-time reference cell should be signalled with τf-dpch of the time reference cell.
4. Conclusion

Based on the problem statement and analysis made ion [1] and subsequent considerations shown in this document we propose that the non-time reference signalling value in 25.433 should carry the τf-dpch of the time reference cell, and the 25.211 should be clarified to express the justification of this signalling. 

Proposals for the 25.211 and 25.433 modifications are included in the Annex of this document.
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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 
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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).
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 time reference cell, and uplink HS-DPCCH follow the same time as defined for the non-Multiflow case in section 7.7.1. The HS-DPCCH reception timing in the non-time reference cell is calculated according using the (F-DPCH or (DPCH (chip offset) of the time reference cell and is signaled by higher layers.
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. The time 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 Longer HARQ Processing Time in higher layer capability signalling, 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. In this case τDIFF = τnon-time reference cell - τtime reference cell.
If the UE is configured in MIMO mode in at least one cell and the UE indicated requiring a Longer HARQ processing Time in higher layer capability signalling, 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. In this case τDIFF = τtime reference cell - τ non-time reference cell.
τtime reference cell and τnon-time reference cell above refer to the end times of the HS-PDSCH subframes of the time reference cell and the non-time reference cell respectively, with the corresponding HARQ-ACK fields in the same HS-DPCCH sub-frame.
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Figure 34a: Timing structure at the UE for HS-DPCCH control signalling with Multiflow, when the UE is not configured in MIMO mode, as well as when the UE is configured in MIMO mode in any cell and the UE indicated not requiring a Longer HARQ processing Time in higher layers
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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 a Longer HARQ processing Time in higher layers
Annex B: 25.433 change proposal

9.2.2.2
Chip Offset

The Chip Offset is defined as the radio timing offset inside a radio frame. The Chip offset is used as offset relative to the Primary CPICH timing for the DL DPCH or for the F-DPCH.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Chip Offset
	
	
	INTEGER (0..38399)
	Unit: chips


****************************************

9.2.2.175
Multiflow Timing

The Multiflow Timing IE is used to specify timing information for the Multiflow operation.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Time Reference, or Non-time Reference
	
	1
	
	

	>Time Reference
	
	
	NULL
	This indicates that the cell is the Multiflow time-reference cell. (refer to TS 25.211, sub-clause 7.7.1).

	>Non-time Reference
	
	
	9.2.2.2

	This IE indicates that the cell is a non-time reference cell. The chip offset of the time reference cell is used to calculate the HS-DPCCH reception timing in the non-time reference cell.(refer to TS 25.211, sub-caluse 7.7.2).


