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1 Introduction

In this contribution, the potential needs for test of the different DTX/DRX cycles and timers for CPC are briefly outlined. Since this machinery is rather complicated, it is proposed to discuss whether it is motivated to introduce some RAN4 tests of these UE behaviours specified in RAN1 specifications (and to some extent in RAN2 specifications). The main motivation of these tests would be to make sure that UE is actually implementing the discontinuous uplink DPCCH transmission.
These potential tests cases apparently seemed to be of functional nature therefore could in principle be defined directly in RAN5. On the other hand if the tests require checking some physical layer performance measure (e.g. UE transmit power level) then perhaps they could be incorporated into RAN4 specification such as 25.101. 

Thus we would like to hear the opinion of other companies on the necessity of the tests and on the working group that should define these tests. 
2 Discussion
2.1 UE DTX cycle 1
Description:

· If UE DTX is enabled, then, as soon as there is no E-DCH or HS-DPCCH transmission taking place, the UE is supposed to do UL DTX, with periodic DPCCH transmissions according to UE_DTX_cycle_1.
· For a more detailed definition, see reference ‎[1]. The information element UE_DTX_cycle_1 is described in the appendix in the end of this contribution.
Aspects that may need testing:

· On/off mask around the uplink transmission (one or more TTIs)

· More specifically, that the UE stops the DPCCH transmission in the right slot (after the 1-slot postamble) and that it restarts the DPCCH transmission in the right slot (with a 2-slot preamble)
· That the UE transmits the periodic DPCCH bursts correctly in accordance with UE_DTX_cycle_1
2.2 UE DTX cycle 2
Description:

· Inactivity_Threshold_for_UE_DTX_cycle_2 determines how long time after the most recent E-DCH transmission that the UE should wait before switching the periodic DPCCH transmission frequency from UE_DTX_cycle_1 to the less frequent UE_DTX_cycle_2 (which is a multiple of UE_DTX_cycle_1).
· For a more detailed definition, see reference ‎[1]. The information elements UE_DTX_cycle_2 and Inactivity_Threshold_for_UE_DTX_cycle_2 are described in the appendix in the end of this contribution.
Aspects that may need testing:
· That the UE switches at the right point in time to UE_DTX_cycle_2 after a certain time of E-DCH inactivity

· That the UE transmits the periodic DPCCH bursts correctly in accordance with UE_DTX_cycle_2
· That the UE switches back to UE_DTX_cycle_1 correctly after an E-DCH transmission
2.3 CQI DTX timer (for CQI reporting reduction)
Description:

· CQI_DTX_TIMER determines for how long time after the most recent HSDPA transmission the CQI reporting should have higher priority than the UL DTX pattern.
· For a more detailed definition, see reference ‎[1]. The information element CQI_DTX_TIMER is described in the appendix in the end of this contribution.

Aspects that may need testing:

· That the UE transmits CQI according to the nominal CQI feedback cycle if the CQI_DTX_TIMER has not expired
· That the UE transmits CQI according to the nominal CQI feedback cycle if the CQI_DTX_TIMER has expired and the CQI transmission will coincide with a

· DPCCH transmission due to the periodic DPCCH pattern

· DPCCH transmission due to an E-DCH transmission

· DPCCH transmission due to an HS-DPCCH ACK/NACK transmission

· That the UE does not transmit CQI if the CQI_DTX_TIMER has expired and the CQI transmission would not coincide with a DPCCH transmission for the reasons above
· That the UE transmits CQI according to the nominal CQI feedback cycle again after an HSDPA transmission (until the CQI_DTX_TIMER expires)
2.4 UE DRX cycle

Description:

· Inactivity_Threshold_for_UE_DRX_cycle determines how long after the most recent HSDPA transmission that the UE should receive continuously before it may do DL DRX in accordance with the UE_DRX_cycle.
· If UE_DRX_Grant_Monitoring is set to true, the UE should monitor not only HS-SCCH but also the grant channels E-AGCH and E-RGCH periodically. The grant channels should also be monitored during Inactivity_Threshold_for_UE_Grant_Monitoring subframes after an E-DCH scheduled transmission.
· Furthermore, the grant channels should be monitored when they overlap with an E-HICH transmission. The UE is not allowed to DRX a subframe where it is supposed to receive an E-HICH transmission following an E-DCH transmission.
· For a more detailed definition, see reference ‎[1]. The information elements UE_DRX_cycle, Inactivity_Threshold_for_UE_DTX_cycle, Inactivity_Threshold_for_UE_Grant_Monitoring and UE_DRX_Grant_Monitoring are described in the appendix in the end of this contribution.

Aspects that may need testing:

· That the UE receives continuously if Inactivity_Threshold_for_UE_DRX_cycle has not expired
· That the UE is able to receive HS-SCCH and HS-PDSCH periodically at least according to UE_DRX_cycle if Inactivity_Threshold_for_UE_DRX_cycle has expired

· That the UE receives E-HICH when it is expected to do so (i.e. after an E-DCH transmission), regardless of any UE DRX operation
· That the UE receives the grant channels when it is expected to do so:
· According to the UE_DRX_cycle if UE_DRX_Grant_Monitoring is true

· Continuously after an E-DCH scheduled transmission at least until Inactivity_Threshold_for_UE_Grant_Monitoring expires

· That the UE receives continuously again after an HSDPA transmission (until Inactivity_Threshold_for_UE_DRX_cycle expires)
2.5 MAC DTX cycle (for NodeB DRX)

Description:

· UE_Inactivity_Threshold determines for how long time after the most recent E-DCH transmission that the UE may start an E-DCH transmission at any point in time (i.e. without waiting for a MAC_DTX_cycle position).

· For a more detailed definition, see reference ‎[2]. Note that as opposed to the timers discussed above, this timer is specified in the MAC spec rather than RAN1 specs. The information elements MAC_DTX_cycle and UE_Inactivity_Threshold are described in the appendix in the end of this contribution.

Aspects that may need testing:

· That the UE is able to transmit E-DCH without any delay if UE_Inactivity_Threshold has not expired
· That the UE starts to restrict its E-DCH transmissions according to the MAC_DTX_cycle if UE_Inactivity_Threshold has expired

· That the UE is able to transmit E-DCH without any delay again after an E-DCH transmission (until UE_Inactivity_Threshold expires)

3 Conclusion
In this contribution, the potential needs for test of the different DTX/DRX cycles and timers for CPC are briefly outlined. Since this machinery is rather complicated, it is proposed to discuss whether it is motivated to introduce some RAN4 tests of these UE behaviours specified in RAN1 specifications (and to some extent in RAN2 specifications). The purpose of testing these timers is to make sure that UE actually implements the discontinuous uplink DPCCH transmission.
We would like to hear the views of other companies regarding the importance of these tests and the working group that could define these tests in a suitable way. 
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5 Appendix: DTX/DRX IEs, excerpt from ‎[3]
	DTX Information
	OP
	
	

	>CHOICE E-DCH TTI length
	MP
	
	

	>>10 ms

	
	
	

	>>>UE_DTX cycle 1
	MP
	Enumerated (5, 10, 20)


	Units of subframes.



	>>>UE_DTX cycle 2
	MP
	Enumerated (10, 20, 40, 80, 160)
	Units of subframes.

	>>>MAC_DTX_cycle
	MP
	Enumerated (5, 10, 20)
	Units of subframes

	>>2 ms
	
	
	

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



	>>>UE_DTX cycle 2
	MP
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160 )
	Units of subframes.



	>>>MAC_DTX_cycle
	MP
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes

	>Inactivity Threshold for UE_DTX_cycle_2
	MP
	Enumerated (0, 2, 4, 8, 16, 32, 64, 128, 256)
	Units of E-DCH TTIs.

	>UE_DTX long preamble
	MD
	Boolean
	The default value is FALSE.

	>UE Inactivity Threshold
	MP
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, Infinity)
	Units of E-DCH TTIs.



	>CQI_DTX_Timer
	MP
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, Infinity)
	Units of subframes.

	>UE_DPCCH_burst_1
	MP
	Enumerated (1, 2, 5)
	Units of sub-frames

	>UE_DPCCH_burst_2
	MP
	Enumerated (1, 2, 5)
	Units of sub-frames

	DRX Information
	OP
	
	

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



	>Inactivity_Threshold_for_UE_DRX_cycle
	MP
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512)
	Units of subframes

	>Inactivity_Threshold_for_UE_Grant_Monitoring
	MP
	Enumerated (FFS,Infinity)
	Units of E-DCH TTIs

	>UE_DRX_Grant_Monitoring
	MP
	Boolean
	








