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1
Introduction
A work item was approved in RAN#51 [1], for further enhancements to CELL_FACH. The objective of this work item is to identify whether the gains justify the complexity for introducing certain sub-features in CELL_FACH state over existing mechanism. One of the sub-features listed in the WID is to consider a second UE DRX cycle in CELL_FACH state with the objective of reducing the UE energy consumption and RRC signaling load. 
A second UE DRX cycle in CELL_FACH has been discussed in RAN2 [2][3]. In this contribution, we discuss impact on RAN4 RRM requirements due to introduction of a second UE DRX cycle in CELL_FACH.
2
Proposed Second UE DRX cycle
The range of the existing HS-DSCH Rx burstFACH and HS-DSCH DRX cycleFACH are following:
· HS-DSCH Rx burstFACH: [10, 20, 40, 80, 160] ms

· HS-DSCH DRX cycleFACH: [40, 80, 160, 320] ms

The proposed UE DRX parameters for a second UE DRX cycle for UE battery life improvement are [3]:

· HS-DSCH Rx burstFACH: [2, 4, 6, 8, 10, 20, 40, 80, 160] ms

· HS-DSCH DRX cycleFACH: [40, 80, 160, 320, 640, 1280] ms

3
Impact on UE search requirements

3.1
Existing UE search requirements in CELL_FACH with UE DRX

The existing UE search requirements in CELL_FACH with UE DRX are summarized below. Basically the requirement is scaled with respect to the pattern of UE DRX.
Intra frequency: New cell identification requirement
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HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle (frames)

Intra frequency: UE CPICH measurement requirement
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Inter frequency: New cell identification requirement
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where


Tbasic_identify_FDD,inter is specified in 8.1.2.3.2. 


NFreq,FDD: Number of FDD frequencies in the Inter-frequency cell info list


TInter FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH)- 2*0.5ms [ms]


HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle (frames)

Tscale = NFDD+ NTDD + NGSM 

Inter frequency: UE CPICH measurement requirement
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NFreq,FDD: Number of FDD frequencies in the Inter-frequency cell info list


TMeasurement_Period Inter is specified in section 8.1.2.3.2.


TInter FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH)- 2*0.5ms [ms]


HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle (frames)

3.2
 Impact on UE search requirements due to second DRX cycle proposal
Assuming we keep the same requirement for a second UE DRX cycle, the UE search requirements are analyzed in Table 1 and 2 for intra frequency requirements and Table 3 and 4 for inter frequency requirements respectively. For Table 3 and 4, Tscale = 1 and Nfreq,FDD = 1 are assumed. The highlighted numbers are the requirements with the existing DRX parameters. As shown in the tables, the mobility requirement will be quite relaxed if the existing requirements are reused. In order not to sacrifice the mobility, it is proposed that the UE search requirement for a second UE DRX cycle is upper bounded by the maximum time based on the existing UE DRX parameters and existing requirements.
Proposal: Upper bound UE search requirements for a second UE DRX cycle with the maximum time based on the existing UE DRX parameters and existing requirements.

Table 1: Intra frequency new cell identification time requirement with UE DRX in CELL_FACH

	 
	T_DRXCYCLE (ms)

	
	40
	80
	160
	320
	640
	1280

	T_on
(ms)
	2
	6000
	12000
	24000
	48000
	96000
	192000

	
	4
	3000
	6000
	12000
	24000
	48000
	96000

	
	6
	2000
	4000
	8000
	16000
	32000
	64000

	
	8
	1520
	3040
	6080
	12160
	24320
	48640

	
	10
	1200
	2400
	4800
	9600
	19200
	38400

	
	20
	600
	1200
	2400
	4800
	9600
	19200

	
	40
	 
	640
	1280
	2560
	5120
	10240

	
	80
	 
	 
	640
	1280
	2560
	5120

	
	160
	 
	 
	 
	640
	1280
	2560


Table 2: Intra frequency UE CPICH measurement requirement with UE DRX in CELL_FACH

	 
	T_DRXCYCLE (ms)

	
	40
	80
	160
	320
	640
	1280

	T_on
(ms)
	2
	4000
	8000
	16000
	32000
	64000
	128000

	
	4
	2000
	4000
	8000
	16000
	32000
	64000

	
	6
	1360
	2720
	5440
	10880
	21760
	43520

	
	8
	1000
	2000
	4000
	8000
	16000
	32000

	
	10
	800
	1600
	3200
	6400
	12800
	25600

	
	20
	400
	800
	1600
	3200
	6400
	12800

	
	40
	 
	400
	800
	1600
	3200
	6400

	
	80
	 
	 
	480
	960
	1920
	3840

	
	160
	 
	 
	 
	640
	1280
	2560


Table 3: Inter frequency new cell identification time requirement with UE DRX in CELL_FACH

	 
	T_DRXCYCLE (ms)

	
	40
	80
	160
	320
	640
	1280

	T_on
(ms)
	2
	12000
	24000
	48000
	96000
	192000
	384000

	
	4
	4000
	8000
	16000
	32000
	64000
	128000

	
	6
	2400
	4800
	9600
	19200
	38400
	76800

	
	8
	1720
	3440
	6880
	13760
	27520
	55040

	
	10
	1360
	2720
	5440
	10880
	21760
	43520

	
	20
	640
	1280
	2560
	5120
	10240
	20480

	
	40
	 
	640
	1280
	2560
	5120
	10240

	
	80
	 
	 
	640
	1280
	2560
	5120

	
	160
	 
	 
	 
	640
	1280
	2560


Table 4: Inter frequency UE CPICH measurement requirement with UE DRX in CELL_FACH

	 
	T_DRXCYCLE (ms)

	
	40
	80
	160
	320
	640
	1280

	T_on
(ms)
	2
	2000
	4000
	8000
	16000
	32000
	64000

	
	4
	680
	1360
	2720
	5440
	10880
	21760

	
	6
	400
	800
	1600
	3200
	6400
	12800

	
	8
	320
	640
	1280
	2560
	5120
	10240

	
	10
	300
	480
	960
	1920
	3840
	7680

	
	20
	300
	300
	480
	960
	1920
	3840

	
	40
	 
	300
	320
	640
	1280
	2560

	
	80
	 
	 
	300
	320
	640
	1280

	
	160
	 
	 
	 
	320
	640
	1280


4
Conclusions
In this contribution, the impact on RAN4 RRM requirements due to introduction of a second UE DRX cycle in CELL_FACH has been discussed. Assuming we keep the same RRM requirement for a second UE DRX cycle, the UE search requirements have been analyzed. Based on the analysis, in order not to sacrifice UE mobility, it is proposed that the UE search requirement for a second UE DRX cycle is upper bounded by the maximum time based on the existing UE DRX parameters and existing requirements. Once RAN2 decides to adopt a second UE DRX cycle in CELL_FACH, RAN4 can introduce the corresponding UE RRM requirements as proposed.
Proposal: Upper bound UE search requirements for a second UE DRX cycle with the maximum time based on the existing UE DRX parameters and existing requirements.

5
References

[1] RP-110436, “Further Enhancements to CELL_FACH”, Ericsson, ST-Ericsson, Qualcomm Incorporated, Huawei, HiSilicon, Nokia Siemens Networks, Vodafone, Renesas Electronics Europe, T-Mobile USA, Deutsche Telekom, Orange, Telefonica, Telecom Italia, Interdigital, ZTE Corporation, China Unicom, Alcatel Lucent, Research in Motion UK Limited
[2] R2-114110, “UE battery life improvements and signaling reduction via a 2nd DRX cycle in CELL_FACH”, Qualcomm Incorporated
[3] R2-114931, “UE battery life improvements and signaling load reduction via the second DRX cycle in CELL_FACH”, Qualcomm Incorporated



























































































































































































































































































































































































































































































































































































































































































































PAGE  
4

_1280848066.unknown

_1280848089.unknown

_1273925296.unknown

_1277625895.unknown

_1277625980.unknown

_1273923058.unknown

