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1. Introduction

In the previous RAN1#23 meeting in Espoo, TR25.870 was approved as v.1.3.0.[1], and sent to RAN3 with LS of R1-01-197. During RAN3#26, there was a decision that RAN3 would ask RAN1 two open issues as follows [2].

1. It was pointed out that there seems to be an inconsistency on how E-DSCH power control handles the offset for the primary cell, and how the TFCI offset for the primary cell is handled.  What is the expected change rate for both offsets (TFCI PO and TFCI PO_primary)?
2. In RAN3, there is consideration about range and granularity of the power offsets. RAN3 would like to be informed of the range and granularity for the power offset parameters from RAN1. 
In this paper, the discussion related with the above issues is presented in order to inform the response LS of RAN3. 

2. Discussion

2.1 Further simulation results

In order to get answers to the questions above, the link level simulation results on the required power offset is additionally shown for the mobile speed of 100 km/hr. As in [1], the simulation assumptions are shown in Table 2.1.

Table 2.1 Simulation assumptions. [1]

Fading channel
Flat Rayleigh 

Mobile speed
3 km/hr, 100 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 2.2 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. The results in the case (a) of 3 km/hr are referred in TR [1] and those in the case (b) of 100 km/hr are added.

Table 2.2 Required power offset for TFCI2

(a) 3 km/hr [1]

Cases
Method 1
Method 2


PO1(TFCI PO)
PO1(TFCI PO_primary)
PO1(TFCI PO)

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

(b) 100 km/hr 

Cases
Method 1
Method 2


PO1(TFCI PO)
PO1(TFCI PO_primary)
PO1(TFCI PO)

2-way (1 cell)
15.5 dB
5 dB
15.5 dB

3-way (1 cell)
19.27 dB
9.77 dB
19.27 dB

3-way (2 cells)
7.77 dB
3.77 dB
7.77 dB

From the Table 2.2, we see that the required TFCI power offset, 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. 
2.2. The change rate for TFCI power offsets

There is no need to be a consistency on E-DSCH power control and TFCI power control for the primary cell. Even though the same SSDT uplink only signaling is employed in both TFCI power control for the primary cell and E-DSCH power control, the operations in details are a little different. E-DSCH power control is to efficiently use the DSCH power, and TFCI power control for primary cell is to treat the TFCI power. DSCH power level is rather constant because DSCH does not support soft handover, but TFCI power is very changeable since DCH in TFCI may be in soft handover. Therefore, if the power is managed in the optimal way, the change rate for TFCI power offsets is expected to be much oftener than that for E-DSCH. As well, the power offset difference between TFCI PO and TFCI PO_primary is changeable, because the number of radio links is variable. In table 2.2, we can see that the difference covers the range from 4 to 16 dB depending on the environments, which requires more flexible adaptation for TFCI power control for primary cell. For your information, the conditions for TFCI power control are summarized as below.

· The number of radio links in the active sets

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

2.3. The range and granularity for TFCI power offsets

As referred by the simulation results for various environments in Table 2.2, the range for the TFCI power offset is about 20 dB. Considering the results on 100 km/hr as well as 3 km/hr, the range of PO1 is from 3.47 to 23.27 dB. As well, the granularity is selected such 0.25 dB as in the case of the other power offsets. Note that the finer the granularity is, the better the performance is. 
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