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Discussion/Decision
1 Introduction

Discussion on removing Activation/Deactivation procedure is on-going. If it is removed, the battery saving gain achieved with it is also gone. The question is whether the battery saving gain solely from DRX mechanism is enough. It should be noted that DRX is designed to be very simple in the assumption that Act/Deact would supplement. The contribution discusses whether DRX needs to be enhanced to get the similar level of battery saving gain as with Act/Deact. 
2 Discussion
If carrier addition/removal can be done as quickly as Activation/Deactivation, DRX does not need to be enhanced. The main difference between two procedures are one is the MAC procedure and the other is RRC procedure. RRC procedure takes more time to complete the command due to ASN.1 decoding. Hence the additional battery drain of removing Activation/Deactivation would be a linear function of the additional time UE is kept active because of RRC signaling delay. 
In battery consumption perspective, it is how quickly RF part is turned off that really matter. Assuming RRC CONNECTION RECONFIGURATION procedure is used to release the configured CC, the additional delay would be the period denoted ‘D’ in the figure.
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Fig. 1 Comparison between Add/Remove and Act/Deact
RRC processing delay is UE specific. The delay requirement is specified in 11.2 of 36.331 which is the allowed maximum delay. We assume the actual delay would be usually quite less than the requirement. RRC connection reconfiguration message to remove a Scell is a very simple RRC message possibly containing only the cell index to be released, hence the actual RRC message processing delay in this case would be well less than 10 msec (processing delay requirement for the simple RRC messages). Just for the further discussion, let’s conservatively assume the RRC processing delay to remove a Scell is 9 msec. Then ‘D’ is 9 msec minus MAC decoding delay which is denoted as E in the figure. Assuming that E is 1 msec, the additional active time is 8 msec. 
Additional active time of 8 msec may or may not have significant impact on UE battery depending on the frequency/duration of Scell usage. Assuming Scell is in the configured state only during when Scell is actively used, Scell would be configured and released repeatedly when instantaneous traffic volume changes. For simplicity, let’s assume that battery drain is linear to the amount of time that Scell/Pcell is kept configured. Table shows the normalized additional time that Scell is configured. Scell is configured every ‘Interval’ for ‘Duration’. 
<Table 1> Additional wake-up time of Add/Remove approach
	Interval
	Duration
	1. Total amount of time Scell supposed to be active (msec) 
	2. Total amount of time Scell is kept activated state (msec) : Using Act/Deact
	3. Total amount of time Scell is kept configured (msec): Using Add/Release
	normalized difference between 2 and 3

	10 minute
	1 minute
	60000
	60002
	60010
	0.0001 

	1 minute
	10 second
	10000
	10002
	10010
	0.0008 

	10 second
	1 second
	1000
	1002
	1010
	0.0079 

	1 second
	100 msec
	100
	102
	110
	0.0727 

	100 msec
	10 msec
	10
	12
	20
	0.4000 


The difference is visible only in the case where Scell is configured for very short time (e.g. 100 msec) with short interval (e.g. 1 sec). Hence the first question is whether those cases need to be efficiently supported. 

In fact it has already been discussed when RAN2 debated whether to introduce Act/Deact or not. The conclusion was that those scenarios need to be supported. However, the last case( 100 msec inteval + 10 msec duration) seems not feasible even for Activation/Deactivation procedure. Probably, the most extreme scenario we need to consider is the case where Scell is configured and released every second. Then the loss of battery from removing Act/Deact is something like 10%. It should be noted that the real gain would be much smaller when additional power consumption due to Pcell (which is always configured) and uplink transmissions.
3 Conclusion
Additional battery drain when CC configuration/release is performed at the same frequency of CC Act/Deact seems not very high. However, UE battery is very important that small gain is still valuable. Hence followings are proposed. 
P1. 
To discuss whether to enhance DRX or not

P2. 
If consensus is made for enhancement, the starting point should be the simplest one considering that potential 


maximum enhancement is limited. 
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