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1
Introduction
In RAN4 #49-bis, the definition of DRX state in TS 36.133 was discussed [1], and the following working assumptions were agreed [2]:
· To define that “When no DRX is used” should mean the state in which the DRX Inactivity Timer is running, and define “When DRX is used” as otherwise.
· Uplink Time alignment should be maintained in case the DRX cycle is small, e.g. 10 – 256 ms, and not be maintained in case the DRX cycle is large, e.g. 320 – 2560 ms. This concept will be considered in the development test cases

· All the RRM test cases should use Long DRX without Short DRX, i.e. priority is on long DRX cycles.
This contribution further discusses how we define test cases when DRX is used in TS 36.133.
2
Further Clarifications on DRX state
In [1], it was clarified that “When DRX is used” means the state in which traffic data activity would be low (or none) in the RAN4 discussions. As a result, it was agreed that “When no DRX is used” should mean the state in which the DRX Inactivity Timer is running, and define “When DRX is used” as otherwise.

In TS 36.321, however, other triggers which cause the active time are defined, e.g. pending scheduling request and uplink grant for a pending HARQ retransmission, and have not been covered in the previous discussions. Therefore, this section provides further analysis on the definition of DRX state.
Figure 1 and 2 illustrate UE behaviours concerning the Active Time defined in TS 36.321. Figure 1 shows an example in which data resuming is triggered by PDCCH indicating new transmissions, while Figure 2 shows an example in which data resuming is triggered by RA procedures or pending scheduling request. As discussed in our previous document [1], it is assumed that “When no DRX is used” corresponds to the state in which the DRX Inactivity Timer is running. It is noted that On-duration should be regarded as the state when DRX is used in the RAN4 performance requirements, because traffic data activity would be low (or none) in that period.
Figure 3 presents detailed illustration for RA procedures and pending scheduling request. It corresponds to the Active Time in the following:
-
the Contention Resolution Timer is running; or

-
a Scheduling Request sent on PUCCH is pending; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the explicitely signaled preamble (as described in subclause 5.1.4).
It is clear that the above three scenarios should correspond to the time period when no DRX is used, because traffic data activity would not be low. In other words, UE must meet the requirements for no DRX state during RA procedures and when SR is pending. From a practical test procedure point of view, however, we would not have to consider these scenarios, because RA procedures or pending SR would happen after critical events, such as measurement reports. 
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Figure 1
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Figure 2
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Figure 3
The remaining two scenarios below would also be regarded as the time period when no DRX is used, because traffic data activity would not be low. It should furthermore be noted that these two scenarios would be applied to SPS operations, i.e. VoIP operations. It means that it would be assumed to be no DRX state anyway from RAN4 performance requirement point of view, because the DRX cycle is 20 ms. 
-
a DRX Retransmision Timer is running; or

-
an uplink grant for a pending HARQ retransmission can occur
Based on the above analysis, it was concluded that the current definition below would be appropriate from RAN4 specification point of view.
· To define that “When no DRX is used” should mean the state in which the DRX Inactivity Timer is running, and define “When DRX is used” as otherwise.
3
Test cases when no DRX is used

So far, RAN4 has discussed and agreed on a lot of test cases when no DRX, in which DRX related parameters are not configured. In a practical network, however, DRX related parameters would always be configured in order to enjoy its battery saving effects, i.e. the current parameter settings for DRX would not be realistic in no DRX test cases. Especially, we are slightly concerned that the current test cases could not verify whether or not UE could meet the performance requirements for no DRX state when the DRX Inactivity timer is running. Therefore, we propose that DRX related parameters should be configured in some of the current no DRX test cases, and eNB simulator should send PDCCHs indicating new transmissions so that UE could not enter DRX state. 
4
Proposal on DRX cycles

In the last meeting, it was agreed that all the RRM test cases should use Long DRX without Short DRX. In this contribution, we propose more concrete values for DRX cycles in the performance requirements. According to [3], the default values for DRX parameters are proposed as typical configuration in real network (See Table 1). In this configuration, two types of configurations, such as DRX_S (DRX cycle = 40 ms) and DRX_L (DRX cycle = 1280 ms), are proposed, because typical DRX cycle would depend on NW policy about battery saving and response time. Therefore, it is proposed that these default values should be a starting point in order to develop test cases for DRX in RAN4. It is also proposed that RAN4 should study further on these parameters in the DRX tests, e.g. some modification might be needed for DRX_S, because 40 ms DRX would be assumed no DRX in the RAN4 performance requirements.
Table 1
	  drx-Configuration CHOICE {
	
	
	DRX_S

	    enable SEQUENCE {
	
	
	

	      onDurationTimer
	psf2
	
	

	      drx-InactivityTimer
	psf100
	
	

	      drx-RetransmissionTimer
	sf16
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf40 typical value in real network for real-time services.
	

	        sf10
	
	
	

	        sf20
	
	
	

	        sf32
	
	
	

	        sf40
	0
	
	

	        sf64
	
	
	

	        sf80
	
	
	

	        sf128
	
	
	

	        sf160
	
	
	

	        sf256
	
	
	

	        sf320
	
	
	

	        sf512
	
	
	

	        sf640
	
	
	

	        sf1024
	
	
	

	        sf1280
	
	
	

	        sf2048
	
	
	

	        sf2560
	
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	OPTIONAL
	

	  drx-Configuration CHOICE {
	
	
	DRX_L

	    enable SEQUENCE {
	
	
	

	      onDurationTimer
	psf6
	
	

	      drx-InactivityTimer
	psf1920
	
	

	      drx-RetransmissionTimer
	sf16
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf1280 typical value in real network for best-effort services.
	

	        sf10
	
	
	

	        sf20
	
	
	

	        sf32
	
	
	

	        sf40
	
	
	

	        sf64
	
	
	

	        sf80
	
	
	

	        sf128
	
	
	

	        sf160
	
	
	

	        sf256
	
	
	

	        sf320
	
	
	

	        sf512
	
	
	

	        sf640
	
	
	

	        sf1024
	
	
	

	        sf1280
	0
	
	

	        sf2048
	
	
	

	        sf2560
	
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	OPTIONAL
	


5
Conclusions
In this contribution, we discussed how RAN4 should define test cases when DRX is used in TS 36.133. Our conclusions are summarized below:
· The current definition below would be appropriate from RAN4 specification point of view:

· To define that “When no DRX is used” should mean the state in which the DRX Inactivity Timer is running, and define “When DRX is used” as otherwise.
· DRX related parameters should be configured in some of the current no DRX test cases, and eNB simulator should send PDCCHs indicating new transmissions so that UE could not enter DRX state.
· DRX cycles of 40 ms and 1280 ms should be a starting point in order to develop test cases for DRX in RAN4.
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