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Discussion/Decision
1 Introduction

Last meeting it was agreed to use separate CC activation command. One of important remaining issues is which layer should be used for CC activation/deactivation command. The contribution analyzes the pros and cons of L1 signal and L2 signal to assist RAN2 to make a decision. 
2 Discussion
Quickness of activation/deactivation
The main motivation of the separate CC activation/deactivation is its increased ability to handle the instantaneous traffic volume variation and for better power saving. The speed of the activation/deactivation has a close correlation with both of them. 
In L2 CC activation, the required time for CC activation/deactivation would be sum of CC activation(deactivation) command delivery delay and CC activation(deactivation) command decoding delay. Assuming the latter is 0.5 msec table 1 shows the activation/deactivation delay in various HARQ operating points.
<table 1>

	HARQ operating point
	Activation/deactivation delay
	HARQ operating point
	Activation/deactivation delay

	1
	1.5 msec
	1.5
	5.5 msec

	1.2
	3.1 msec
	2
	9.5 msec

	HARQ RTT = 8 msec, CC activation/deactivation command decoding delay = 1 msec


In L1 CC activation, CC activation (deactivation) command delivery delay is same as the length of the control region, which is at most 3 symbols (=0.21 msec). CC activation (deactivation) command decoding delay is same as the required time to decode the PDCCH, which may be couple of symbol time. Hence activation/deactivation delay of L1 signal would be less than 0.5 msec irrespective of HARQ operating point.
Observation 1:
L1 signal is better than L2 signal by 1 msec ~ 9 msec in terms of CC activation/deactivation delay in the typical 




cases. 
Reliability
It is a well known factor that the reliability of the L2 signal is better than L1. It is because of HARQ soft-combining gain that is not valid in L1 signaling. Even though the reliability of certain downlink signal is heavily dependent to ENB implementation, it is commonly believed that the reliability of L1 signal is in the range of 10-2 and the reliability of L2 signal is in the range of 10-3 ~ 10-4.  For the discussion, let’s assume above figures are typical reliability that we can expect in the field. Then the question is how important the reliability is. The answer is depending on how serious consequence is when the signal is missed. In case of missed activation command, the consequence is that UE may ignore the DL assignment for the CC that should have been activated. The problem could be detected by ENB so that ENB repeats the CC activation command at some point of time. In case of missed deactivation command, the consequence is that UE keeps deactivated CCs activated. There is no way for ENB to detect it. Thus autonomous recovery such as timer based deactivation is required both for L1 approach and L2 approach. 

Observation 2:
L2 signal is better than L1 signal in terms of reliability. 
Observation 3:
The consequence of missed activation/deactivation command is not severe. 
Ability to activate/deactivate multiple CCs
L2 signaling is easier to activate/deactivate multiple CCs simultaneously. It may be possible in L1 signaling, but would require additional complexity, e.g. introducing new PDCCH format. If reusing existing PDCCH format is more desirable, it would only be possible to activate/deactivate CCs all together or one by one. Activating the CCs one by one seems not very problematic considering that it takes only 3 msec to activate the all CCs.
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In terms of activation delay, 3 msec is shorter time than that of L2 activation in 1.2 HARQ operating point. 
Observation 4:
In terms of the activating multiple CCs during a short period of time, L1 signal and L2 signal have similar 





performance. 
Miscellaneous
L2 signaling is better than L1 signaling in a sense that it can carry additional information in the activation command. The question is if there is any additional useful information to be signaled with activation command. C-RNTI would have been the one, but it has been decided to use one C-RNTI across the CCs. It would have been nice to dynamically allocate CQI/SR resource with the L2 CC activation signal. However, those resource are allocated only in the anchor carrier, thus there is no need to link them with DL CC activation. 
Observation 5:
In terms of the extensibility, L2 signal is better than L1 signal to carry additional control information along with 




the activation command. However there seems no use case for additional control information

In L2 signaling, multiple PDCCHs and PDSCHs are required to transmit a CC activation/deactivation command due to HARQ retransmissions. it is true that HARQ retransmission increases the reliability of CC activation/deactivation, but it is also true that HARQ retransmission decrease the resource efficiency. However, considering the low HARQ operating point in downlink, the drawback seems not huge.
Observation 6:
In terms of resource efficiency, L1 signal is better than L2 signal. However, the difference seems not 







considerable.

3 Conclusion
Above observations imply that both L1 signal and L2 signal work fine for CC activation/deactivation procedure and that the selection between them would not make big difference. Samsung slightly prefers L1 signal since it is more in line with the purpose of separate activation/deactivation procedure. However, if majority prefer the other way, it’s acceptable as well for the sake of the progress.

It is proposed to discuss the issue and make the decision possibly in this meeting. If the decision is to go for L1 signal, activation/deactivation command design would be done in the RAN1. Then, it is important that L1 activation/deactivation command does not break the requirements that may be essential to achieve what is intended to be achieved by the separate activation/deactivation command.

· It should be possible to activate a CC only when needed. It may not be acceptable e.g. to activate all CCs only because UE is scheduled small amount of data in the anchor CC.

· It should be possible to activate CCs individually. The necessity to activating multiple CCs at a time may not be high. 

All in all, followings are proposed.
· To discuss which layer to be used for CC activation/deactivation.

· To discuss the requirements on CC activation/deactivation command. 

· If the decision is to go for L1 signaling, to send LS to inform RAN1 the decision and relevant information (e.g. agreed requirements)   
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