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1. Introduction

  The following contributions on gated transmission of the DPCCH in Control Only Substate, only when the DCH is established during a long period with no traffic data transfer, have been  proposed to TSG-RAN WG1.

· R1-99478 Gated transmission of DPCCH in DCH/DCH control only substate, SAMSUNG

· R1-99669 Performance evaluation of uplink/downlink DPCCH gating, SAMSUNG

· R1-99869 Further clarifications to the gain for the DPCCH gating in COS, SAMSUNG

· R1-99870 Some concerns and answers for DPCCH gating in COS, SAMSUNG

· R1-99871 Text proposal for DPCCH gating in DCH/DCH control only substate,  

                       SAMSUNG

· R1-99a37 Text proposal for section 7 in 25.214, Motorola, NTT DoCoMo, SAMSUNG

The downlink and uplink DPCCH transmission timing during the gated transmission mode is depicted in Figure 1.
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Figure 1. Downlink and uplink DPCCH transmission timing

During E-mail discussions and physical meetings in the WG1 Ad Hoc 14, the benefits of this proposal were agreed as follows:
· reduces uplink interference

· reduces UE battery power consumption

The proposal was approved as a working assumption by TSG-RAN WG1 AH14 combined with NTT DoCoMo’s Transmission Stop and Resumption Control proposal.

However, there were some questions on the impact of EMC when UE is operating in DTX mode(300Hz, 500Hz), even though the output power of  DPCCH is relatively small compared with that of DPDCH, and DPCCH gating is only used for packet data mode where the terminal will not be held close to the ear.
2. Output power adjustment for uplink traffic channel [1]
The UE shall set the output power of the DPDCH relative to the DPCCH.  In this section, we refer to the uplink attribute gain table from IS-2000.2.

Table 2.1.2.3.3-1. Reverse Link Attribute Gain Table (Part 1 of 2)

Data Rate
(bps)
Frame
Length (ms)
Coding
Nominal_Attribute
_Gain
Pilot_Reference
_Level

9,600
20
Convolutional
30
0

9,600
(RC 3 and 5)
5
Convolutional
58
0

14,400
20
Convolutional
44
3

9,600
(RC 4 and 6)
5
Convolutional
54
3

19,200
20
Convolutional
50
1

38,400
20
Convolutional
60
11

76,800
20
Convolutional
72
21

153,600
20
Convolutional
84
36

307,200
20
Convolutional
96
54

614,400
20
Convolutional
Not Specified
Not Specified

28,800
20
Convolutional
56
7

57,600
20
Convolutional
72
14

115,200
20
Convolutional
80
28

230,400
20
Convolutional
88
43

460,800
20
Convolutional
Not Specified
Not Specified

1,036,800
20
Convolutional
Not Specified
Not Specified

Table 2.1.2.3.3-1. Reverse Link Attribute Gain Table (Part 2 of 2)

Data Rate
(bps)
Frame
Length (ms)
Coding
Nominal_Attribute
_Gain
Pilot_Reference
_Level

19,200
20
Turbo
44
2

38,400
20
Turbo
56
10

76,800
20
Turbo
68
19

153,600
20
Turbo
76
33

307,200
20
Turbo
88
50

614,400
20
Turbo
Not Specified
Not Specified

28,800
20
Turbo
52
5

57,600
20
Turbo
64
15

115,200
20
Turbo
76
25

230,400
20
Turbo
88
36

460,800
20
Turbo
Not Specified
Not Specified

1,036,800
20
Turbo
Not Specified
Not Specified

( UE traffic channel(DPDCH) output power =

               mean pilot channel output power 

               + 0.125 x (Nominal_Attribute_Gain[Rate, Frame Duration, Coding]

               + Attribute_Adjustment_Gain[Rate, Frame Duration, Coding]

               + Reverse_Channel_Adjustment_Gain[Channel]

               + Multiple_Channel_Adjustment_Gain[Channel]

               + RLGAIN_TRAFFIC_PILOTs

               + RLGAIN_SCH_PILOTs[Channel])

For an example, the output power of DPDCH relative to DPCCH is,

( 9.6Kbps, 20ms, convolutional ;  0.125 x 30 = +3.75 [dB]

( 19.2Kbps, 20ms, turbo ;  0.125 x 44 = +5.5 [dB]

( 307.2Kbps, 20ms, turbo ; 0.125 x 88 = +11.0 [dB]

The numerical value of output power ratio between DPDCH and DPCCH depends on Rate, Frame Duration, Coding scheme, etc. However, it is noted that, in general,  the power level of DPCCH is relatively smaller than that of DPDCH.

The gated transmission of the mentioned proposal is discontinuous transmission of DPCCH(300Hz, 500Hz) in control only substate using minimum pilot power level. Furthermore, the UE output power during DPCCH gating will be smaller than that of TDD operation(750Hz) .

3. Conclusion
Gated transmission of  DPCCH in Control Only Substate provides several benefits such as uplink interference reduction and increasing UE battery life, etc. There were some questions when UE is operating DTX mode of a few hundred Hertz. However, the impact on EMC when using gating of DPCCH in control only substate will be negligible due to;

· the output power of DPCCH is relatively small compared with that of  DPDCH

      (-11dB at 307.2Kbps)

· DTX rate of DPCCH gating in control only substate is similar to that of TDD mode

([300Hz, 500Hz] v.s. 750Hz] – For interference to audio products, the subjective effect of audio interference is highest at around 1KHz

· the impact on EMC during DPCCH gating will be smaller than that of TDD mode 

· the gating of DPCCH is only envisaged for packet data mode(i.e. the terminal will be far from the ear)

4. Reference
[1] TIA/EIA/IS-2000.2 “Physical Layer Standard for cdma2000 Spread Spectrum Systems”,  7-1999
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