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1. Introduction

In RAN1#22 meeting in Jeju, the text proposal on TFCI power control in DSCH hard split mode was recommended to be revised and presented in the following January meeting [1]. Moreover, it was reported on the status of this issue that the texts were inserted in TR25.870 “with revision marks” according to the result of RAN1 discussion [2]. In this paper, we describe several changes for Section 5.3, in order to make more clarification on this point. The detailed changes are summarised as follows.

· Section 5.3.1 in the previous TR is removed, in order to clarify that the study area of this work item is limited to Rel’5, not Release99 or Rel’4. 

· In Section 5.3.1, some figures are included and additional explanation is added to clarify the proposed scheme.

· In Section 5.3.2, the power offset values in simulation results are clarified.

· In Section 5.3.3, some modifications are made to describe the complexity in the viewpoint of UE, Node B and RNC.

It is proposed that TR 25.870 should be updated with these texts.

2. References

[1] R1-01-1354, Draft minutes of WG1 #22 meeting.

[2] RP02-draft, Draft Report of the 14th TSG-RAN meeting.

3. Text Proposal for TR 25.870

--------------------------------Start of text proposal----------------------------------------------------------------------------------
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5.3
Proposed TFCI power control scheme
In this section, some details on the proposed TFCI power control scheme are described, in which new parameters such as TFCI PO or TFCI PO_primary are introduced and how to allocate variable power offset for TFCI is explained. As well, simulation results are shown to indicate the required values for TFCI power offset in soft handover.

5.3.1 Proposed TFCI power control scheme for Rel’5

The proposed TFCI power control scheme is to flexibly adjust the power offset for TFCI in the DSCH hard split mode. For such an operation, the parameters that express additional power offset to conventional TFCI power offset of PO1 are introduced. Note that the proposed power offset is applied to both TFCI1 (TFCI for DCH) and TFCI2 (TFCI for DSCH) in the DSCH hard split mode, since the only power offset for TFCI, PO1, is defined in Release99 and Rel’4. Several TFCI power offset values can be supported if the new parameters with additional information are used. 
Two methods are proposed using the additional information such as whether UE exists in soft handover region or whether the cell transmitting DSCH is primary using SSDT uplink only signaling. In method 1, the additional power offset of TFCI PO is determined by whether UE is in soft handover region. If the UE moves from non-handover to handover region, the additional power offset of TFCI PO is added to conventional TFCI power offset of PO1 as shown in Figure 5.1. The proper power offset value is obtained in RNC and signaled by the parameter of TFCI PO to Node B.
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Figure 5.1 Power level in method 1

In method 2, it is the same point that the additional power offset of TFCI PO is determined by whether UE is in soft handover (see Figure 5.2 (a)). In addition, the additional power offset of TFCI PO_primary is determined by whether TFCI2 is transmitted from primary cell (see Figure 5.2 (b)). The decision on primary or non-primary is made using SSDT uplink only signaling. Note that the SSDT uplink only signaling in method 2 is activated when DSCH power control improvement in soft handover in Rel’4 is operated. When the cell that transmits TFCI2 is primary, the additional power offset of TFCI PO_primary for TFCI is added. Otherwise, the power offset of TFCI PO is applied in soft handover as such a method 1.
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(b) primary cell case
Figure 5.2 Power level in method 2
In Table 5.1 the parameters of additional power offset for TFCI are summarised. Note that the proposed power offset should be applied to the DPCCHs, which send both TFCI1 and TFCI2 in the DSCH hard split mode. While the power offset values for the DPCCHs transmitting TFCI1 only follow the procedure defined in Release99 or Rel’4.

Table 5.1 Parameters for additional TFCI power offset in soft handover of the DSCH hard split mode


Cell sending the DSCH
Cell(s) not sending the DSCH


Primary
Non-primary


Method 1
TFCI PO

Method 2
TFCI PO_primary
TFCI PO

TFCI PO means the additional power offset for TFCI in soft handover for method 1, and the additional power offset for TFCI transmitted from non-primary cell in soft handover for method 2. TFCI PO_primary is the additional power offset for TFCI transmitted from primary cell in soft handover for method 2.

Figures 5.3 and 5.4 are the overall system behavior in the proposed TFCI power control scheme in the DSCH hard split mode, which show the example cases of methods 1 and 2, respectively. Here, it is assumed that UE in soft handover has three radio links in active set. Since Node B2 in DRNC sends DSCH, DRNC treats DSCH scheduling and thus TFCI hard split signaling mode is used. TFCI2 (TFCI for DSCH) is transmitted from Node B1 and 2, not from every cell in the active set.

Figure 5.3 shows that the method 1 can adjust TFCI bit power by the proper power offset in radio links where TFCI2 is transmitted. TFCI PO is determined in SRNC and signaled to DRNC and then to Node B1 and 2 by Iur/Iub DCH Frame Protocol.
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Figure 5.3 Overall system behavior for method 1 with additional power offset

In Figure 5.4, it is assumed that Node B 2 is determined primary cell by using the activated uplink SSDT signaling. TFCI PO in method 2 is defined in the same way with that in method 1. Additionally, the power offset parameter for the primary case, TFCI PO_primary, is sent to Node B2 which transmit the DSCH. Node B2 may choose the parameter of TFCI PO/TFCI PO_primary according to the primary/non-primary condition. Note that in Figures 5.3 and 5.4 TFCI power offset of PO1 from Node B3 is transmitted in the same way with Release 99 or Rel’4, because TFCI2 is not transmitted in the radio link from Node B3.
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Figure 5.4 Overall system behavior for method 2 with additional power offset

5.3.2 Considerations on the required power offset

In this section, the required power offset for various radio link environments is obtained through link level simulations. The simulation is performed to show how much power offset for TFCI is required to guarantee the reliability of TFCI 2 bits when TFCI2 is not transmitted from every cell in the active set. The simulation assumptions are shown in Table 5.2.
Table 5.2 Simulation assumptions.

Fading channel
Flat Rayleigh 

Mobile speed
3 km/hr

Active set in soft handover
2 or 3

Received power from each cell in active set
Equal

TFCI coding for DSCH
Same as in Release 99

Power control
Perfect

Table 5.3 shows the required power offset for TFCI2, which is relatively calculated from reference power. The reference is the required power to achieve a word error rate (WER) of 1 % when every cell transmits TFCI2. Note that all of TFCI2 from several links are received and combined in UE in order to calculate such a required power offset. Three cases of handover are assumed, among which 3-way(1 cell) and 3-way(2 cells) mean that 1 and 2 cells transmit TFCI2 in 3-way handover, respectively. 

Table 5.3 Required power offset for TFCI2

Cases
Method 1
Method 2


TFCI PO+PO1
TFCI PO_primary+PO1
TFCI PO+PO1

2-way (1 cell)
19.5 dB
4.6 dB
19.5 dB

3-way (1 cell)
23.27 dB
7.27 dB
23.27 dB

3-way (2 cells)
8.97 dB
3.47 dB
8.97 dB

From the Table 5.3, we see that the required TFCI power offset (TFCI+PO1) which guarantees the reliability has the range of 3.47 to 23.27dB. Some of the ranges include the power offset values beyond the range of PO1 that is from 0 to 6dB. Therefore, it is needed to adaptively set TFCI2 power with additional power offset of TFCI PO or TFCI PO_primary in order to guarantee the reliable and efficient transmission of TFCI2. As well, the conditions to determine the power offset for TFCI is as follows:

· The number of radio links in the active set

· The number of radio links in the active set that transmit TFCI2

5.3.3 Complexity

In order to support the proposed TFCI power control scheme, there is no increase in hardware complexity, but a higher layer signaling from SRNC to CRNC/Node B is required. The power offset value should be obtained in SRNC and signaled to CRNC/Node B by the newly defined parameters in Section 5.3.1.
· UE point of view
No additional hardware and software are required. 
· Node B point of view
The software changes are expected in order to flexibly set the power offset for TFCI. The new singling elements are added to the Iur/Iub specification. There is no impact on the existing hardware structures. 
· RNC point of view
The software changes are expected in order to calculate the newly defined TFCI power offset. The new signaling elements are required to add to the Iur/Iub specification. The existing hardware structures are not impacted.

--------------------------------End of text proposal------------------------------------------------------------------------------------
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