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1. Introduction

In RAN#70, the DTX/DRX enhancements in CELL_FACH work item was approved [1]. One of the objectives is RAN1 related:

· Evaluate improvements in uplink resource utilization and uplink interference reduction (RAN1/2), i.e. DTX in CELL_FACH during the common E-DCH transmission phase. Based on the results of the evaluation, specify solution(s).

In RAN1#85, it was proposed that Huawei will come back with revised results with an updated model according to the following: 

· Back off timer starts as soon as the buffer of the UE is empty (TEBS)
· Account for blocking rate and noise rise (cell capacity issues)
In this contribution, the detail design of DTX in CELL_FACH in [2] is revised with an updated model.

2. Discussion
In [3], the starting of back off timer was discussed. According to TS25.319 [6], the back off timer starts as soon as the buffer of the UE is empty. The common E-DCH resource will be released after the empty buffer status report and the last HARQ process has been acknowledged or maximum number of retransmission has been reached in L1. The illustration of back off timer start time is shown in Figure 1.
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Figure 1 Release of the common E-DCH Resource
During the time of the common E-DCH resource occupied by one UE, there exist some TTIs where E-DCH is not transmitted but only DPCCH is transmitted, named “inactive E-DCH transmission” TTIs. To reduce the control channel power for these “inactive E-DCH transmission” TTIs and reduce the interference caused by these UL DPCCH, DTX can be used during the “inactive E-DCH transmission” TTIs as long as E-DCH is not transmitted before the common E-DCH resource releases. Figure 2 shows how DTX is applied for an example. 
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Figure 2 DTX DPCCH with 1 DTX cycle before the common E-DCH resource release
It is noted that when DTX is applied, DPCCH is sent with a cycle determined by the network. This DTX behavior is very similar to the DTX in CELL_DCH. The only difference is that there is only one DTX cycle in CELL_FACH. 
As the longest inactivity timer is shorter than the long DTX cycle 2 in CELL_DCH. The DTX cycle length in CELL_FACH can reuse the values of “UE DTX cycle 1” in CELL_DCH. The values of “UE DTX cycle 1” in CELL_DCH are excerpted as follows [4]:
	>>10 ms

	
	
	
	
	REL-7

	>>>UE DTX cycle 1
	MP
	
	Enumerated (1, 5, 10, 20)
	Units of subframes.
	REL-7

	>>2 ms
	
	
	
	
	REL-7

	>>>UE DTX cycle 1
	MP
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

One spare value is needed.
	REL-7


The burst length also can reuse the values of “UE DPCCH burst_1” in CELL_DCH. The values of “UE DPCCH burst_1” in CELL_DCH are excerpted as follows [4]:
	>UE DPCCH burst_1
	MP
	
	Enumerated (1, 2, 5)
	Units of sub-frames.

One spare value is needed.
	REL-7


The DPCCH preamble and postamble for the DPCCH only transmission and for the E-DCH transmission can reuse the descriptions for DTX cycle 1 in TS 25.214 are excerpted as follows [5]:
6C.2.2.1
Uplink DPCCH preamble and postamble for the DPCCH only transmission

If a UE will start a transmission of DPCCH based on the Uplink DPCCH burst pattern at the start of slot s and finish its DPCCH transmission at the end of slot t, the UE shall start the DPCCH transmission at the start of slot s-2 and continue the DPCCH transmission till the end of slot t+1.

6C.2.2.2
Uplink DPCCH preamble and postamble for the E-DCH transmission

If a UE will start a transmission of E-DPCCH and E-DPDCH on a E-DCH TTI, the UE shall start the DPCCH transmission 2 slots prior to the E-DCH TTI and continue the DPCCH transmission during the E-DCH TTI and consecutive E-DCH TTIs and 1 slot after the last consecutive E-DCH TTI.

In CELL_DCH, the uplink DPCCH burst pattern and HS-SCCH reception pattern are derived as follows [5]:

· The first subframe in each Uplink DPCCH burst pattern shall be such that

· the CFN and DPCCH subframe number S verify 
((5*CFN - UE_DTX_DRX_Offset + S) MOD UE_DTX_cycle_1) = 0 

-
The HS-SCCH reception pattern is the set of subframes whose HS-SCCH discontinuous reception radio frame number CFN_DRX and subframe number S_DRX verify:

((5*CFN_DRX - UE_DTX_DRX_Offset + S_DRX ) MOD UE_DRX cycle) = 0

The uplink DPCCH burst pattern and HS-SCCH reception pattern has both parameter “UE_DTX_DRX_Offset” to align the patterns. Moreover “CFN_DRX” according to CFN is defined for HS-SCCH reception pattern. It is quite different to HS-SCCH reception pattern in CELL_FACH. If we want to align DTX/DRX pattern in CELL_FACH by introducing “UE_DTX_DRX_Offset”, the original DRX formula will also be changed. 

In legacy DRX in CELL_FACH, the DRX is operated independently and is used only when common E-DCH resource is not acquired. If common E-DCH resource is acquired ("E-DCH resource index" received from MAC with the CMAC-STATUS primitive is not equal to -1), DRX won’t be used. The descriptions are in TS25.331 [4] excerpted as follows.
The CELL_FACH HS-DSCH DRX operation determines the occasions in which the UE is allowed to discontinuously receive HS-DSCH in CELL_FACH state.

If the variable HS_DSCH_DRX_CELL_FACH_STATUS is set to TRUE, the UE shall:

1>
if E-DCH resource index information is received from lower layers; and

1>
if "E-DCH resource index" received from MAC with the CMAC-STATUS primitive is not equal to -1:

2>
stop the timer T321, if it is ongoing;

2>
continuously receive HS-DSCH.

1>
if E-DCH enhanced random access process termination information is received from lower layers:

2>
start the timer T321.

1>
if the value of the IE "DRX Interruption by HS-DSCH data" received from System Information Block Type 5 or System Information Block Type 5bis is TRUE:

2>
if the UE does not have an E-DCH resource assigned and data on HS-DSCH or HS-SCCH order for NodeB triggered HS-DPCCH transmission is received:

3>
start or, if the timer is running, restart the timer T321 at the end of the HS-SCCH subframe addressed to this UE.

3>
continuously receive HS-DSCH.

The DTX and DRX seem independent in CELL_FACH since they are used in the different scenario. Thus it is no strong motivation to introduce the “UE_DTX_DRX_Offset” to make DTX and DRX pattern aligned. So we can simplify DTX pattern as follows:

· the CFN and DPCCH subframe number S verify 
((5*CFN + S) MOD UE_DTX_cycle) = 0 

Thus it is proposed:
Proposal 1: Agree to adopt DTX operation in CELL_FACH.

Proposal 2: DTX in CELL_FACH can reuse the CELL_DCH operation with 1 DTX cycle.
Proposal 3: DTX cycle and burst in CELL_FACH can reuse the values of “UE DTX cycle 1” and “UE DPCCH burst_1” in CELL_DCH.
Proposal 4: DTX preamble and postamble in CELL_FACH can reuse the DPCCH preamble and postamble length for DTX cycle 1 in CELL_DCH.
Proposal 5: Use uplink DPCCH pattern formula in CELL_FACH as follows:
((5*CFN + S) MOD UE_DTX_cycle) = 0 

3. Conclusion
In this contribution, we provide detailed design of DTX in CELL_FACH state. DTX is applied during the “inactive E-DCH transmission” TTIs as long as E-DCH is not transmitted before the common E-DCH resource releases. This DTX behavior is very similar to the DTX in CELL_DCH. The only difference is that there is only one DTX cycle in CELL_FACH. The DTX cycle and burst length are configured by the network, which can reuse the values of “UE DTX cycle 1” and “UE DPCCH burst_1” in CELL_DCH. The DTX preamble and postamble length can also reuse the DPCCH preamble and postamble length for DTX cycle 1 in CELL_DCH. The uplink DPCCH pattern formula in CELL_FACH can be simplified since DTX and DRX seem independent in CELL_FACH.
We propose:
Proposal 1: Agree to adopt DTX operation in CELL_FACH.

Proposal 2: DTX in CELL_FACH can reuse the CELL_DCH operation with 1 DTX cycle.
Proposal 3: DTX cycle and burst in CELL_FACH can reuse the values of “UE DTX cycle 1” and “UE DPCCH burst_1” in CELL_DCH.
Proposal 4: DTX preamble and postamble in CELL_FACH can reuse the DPCCH preamble and postamble length for DTX cycle 1 in CELL_DCH.
Proposal 5: Use uplink DPCCH pattern formula in CELL_FACH as follows:

((5*CFN + S) MOD UE_DTX_cycle) = 0 
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