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1. Introduction
At RAN1#59 meeting in Jeju, an LS was sent to RAN2 [1], to ask for RAN2 opinion against the possibility of introducing a concept of PDCCH monitoring set. At RAN2#68bis held in Valencia, extensive discussions were conducted against carrier activation/deactivation, CC set model and DRX which were considered to be relevant to the PDCCH monitoring set. The reply LS from RAN2 is captured in [2] with the following messages:
1) RAN2 has decided to introduce a separate activation/deactivation procedure for DL component carriers (i.e. in addition to the configuration by RRC). On a configured but deactivated component carrier, UE does not monitor PDCCH, nor receive PDSCH, nor perform CQI measurements, in order to improve UE power efficiency. Note that in the uplink, RAN2 has also decided not to introduce separate activation/deactivation procedure for UL component carriers, i.e. UE is required to be able to transmit PUSCH transmissions on any configured UL CC when scheduled on PDCCH.
2) DRX allows the UE not to monitor the PDCCH (and the PDSCH) on any component carrier while the UE is not in Active Time (as defined in TS 36.321). The UE applies the same DRX operation to all configured and activated CCs, i.e., identical PDCCH active times on all CC’s.
From message 1 we can see that downlink carrier activation/deactivation is proposed to be introduced, and UE is not expected to monitor PDCCH or PDSCH on deactivated carriers. However, there are still two issues could be observed from RAN1 perspective before the issue is closed:
Question 1: Is the activated carrier set identical to the PDCCH monitoring carrier set?
Question 2: Is the carrier activation/deactivation command carried on PDCCH reliable enough?
2. Discussions
QUESTION 1:
According to RAN2 agreements, UE is able to monitor PDCCH and PDSCH on activated component carrier. However, it is still not clear whether the PDSCH only component carrier should be included in the activated CC set, because normally UE does not need to monitor the PDSCH channel. Analysis could be done against two cases: with SPS or without SPS.
For the UE without SPS PDSCH resources configured, the PDSCH resources are dynamically scheduled by PDCCH, so the UE does not need to monitor PDSCH before the PDCCH for it is successfully decoded.
For the UE with SPS PDSCH resources configured, the SPS activation/deactivation command is conveyed on PDCCH, and the possible dynamic transmission/retransmission is also scheduled on PDCCH. However, for the active PDSCH occasions associated with SPS pattern, UE needs to receive PDSCH. If the PDSCH is located on a carrier without PDCCH, this carrier is also an activated carrier, and CQI measurement should be performed for it, but it is obviously not in the PDCCH monitoring set. So the scope of activated carrier set does not necessary to be identical to the PDCCH monitoring carrier set.
According to above observations, it is suggested that the definition of activated CC set is independent to the concept of PDCCH monitoring CC set.
Proposal 1: The definition of Activated CC Set is independent to the concept of PDCCH Monitoring CC Set.
QUESTION 2: 
In RAN2#68bis, it was agreed that PDCCH or MAC CE shall be used to carry the carrier activation command. However, there were also some concerns on reliability raised during the discussion before the conclusion was made. Here we would give some analysis on the reliability issue of these 2 options.
Annex B of TS 36.300 includes some comparisons of PDCCH, MAC CE and RRC signaling as illustrated below:
Table B.1-1: Summary of the difference between MAC and RRC control

	
	MAC control
	RRC control

	Control entity
	MAC
	RRC

	Signalling
	PDCCH
	MAC control PDU
	RRC message

	Signalling reliability
	~ 10-2 (no retransmission)
	~ 10-3 (after HARQ)
	~ 10-6 (after ARQ)

	Control delay
	Very short
	Short
	Longer

	Extensibility
	None or very limited
	Limited
	High

	Security
	No integrity protection
 No ciphering
	No integrity protection
No ciphering
	Integrity protected Ciphering (FFS)


It is obvious that MAC CE method outperforms the PDCCH method to a great extent. Although it is still not clear enough what level of signaling reliability is required for carrier activation/deactivation command, the importance of this command is obvious. If the carrier activation/deactivation command is not decoded correctly, all the subsequent operations are not possible for the concerned carrier, so it is desirable for the eNB to receive an ACK/NACK feedback from UE. With ACK/NACK information from UE, eNB would be confident enough to perform subsequent scheduling or other operations on the newly activated/deactivated component carrier. The ACK/NACK feedback form UE could be carried on PUCCH or multiplexed in PUSCH.
Proposal 2: If PDCCH method of carrier activation/deactivation is adopted, it is proposed that UE send a feedback with ACK/NACK information to eNB.
3. Conclusions
According to the analysis above, it is suggested to agree with the following proposals for carrier aggregation:
Proposal 1: The definition of Activated CC Set is independent to the concept of PDCCH Monitoring CC Set.

Proposal 2: If PDCCH method of carrier activation/deactivation is adopted, it is proposed that UE send a feedback with ACK/NACK information to eNB.
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