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1. Introduction
In RAN2#68 meeting, various aspects of carrier activation/de-activation were discussed and most of the issues are still open now. This paper shall give some analysis on the following issues regarding carrier activation/de-activation:
· Whether or not to introduce separate carrier activation/de-activation procedure, including DL and UL

· L1, MAC or RRC to be used for activation/de-activation
· UE measurement carriers
2. Discussions
With carrier aggregation, UE shall be configured with multiple component carriers, which provided a larger space for resource sharing. However, most of the carriers are not used in a certain time period because of the nature of PS data burst, so it is not a good idea for UE to always monitor all the carriers configured for it. From power saving point of view, it is suggested that only a subset of the configured carriers need to be monitored by the UE, and all the configured carriers could be activated or deactivated according to requirement of the data bursts. Compared to the RRC configured set of component carriers, a new concept which is “Activated Set” of component carriers could be introduced.
Proposal 1: Carrier Activation/Deactivation procedure is needed for power saving purpose.

Then we would see the differences between the Configured CC set and the Activated CC set. Configured CC Set includes all the UL and DL CCs for both control and shared channels, it is a full set of possible component carriers that need to be used by the UE in connected mode. However, Activated CC Set only needs to be composed of the carriers on which UE needs to monitor control channels, because the downlink shared channel PDSCH is explicitly activated by PDCCH.

For uplink, analysis could be done against the shared channel and control channels. For PUSCH, because its transmission is controlled by PDCCH, its “activation/deactivation” is explicitly commanded by PDCCH, so it is not necessary to introduce separate command of activation/deactivation. For PUCCH, its transmission of CQI and ACK/NACK is associated with PDCCH and PDSCH, and the carrier(s) delivering SR is configured or reconfigured by RRC, so it is also not necessary to introduce separate “activation/deactivation” procedure. For SRS, its transmission is associated with the activated uplink carrier, and at last for PRACH, UE could automatically activate its transmission when needed, so it is also not necessary to introduce separate activation/deactivation commands for them.
For PHICH whose transmission is associated with PUSCH, the activation/deactivation behavior is also not needed because of its fixed timing relationship with PUSCH and even with PDCCH.

In summary, the procedure of carrier activation/deactivation is only needed for the carriers carrying PDCCH.
Proposal 2: Activated CC Set is defined as the carriers carrying PDCCH channels that UE needs to monitor.
Based on the assumption that CC activation/deactivation needs to be introduced, we should evaluate the 3 possible methods proposed in the previous meetings: PDCCH signaling, MAC Control Element and RRC signaling.
Among the 3 methods, PDCCH signaling can provide the quickest transmission of carrier activation/deactivation command, so it could be seen as the preferred method. In addition, RAN1 is discussing to introduce a new “Cell Identifier” field in the DCI format/s to facilitate carrier identification, with fixed or flexible length, this means that PDCCH signaling is also the preferred way from physical layer point of view. However, the reliability of PDCCH method is a problem compared to the other two candidates as illustrated in [2]. A possible way to solve the reliability issue is to introduce a feedback on PUCCH, indicating whether the UE has received and executed the carrier activation/deactivation command correctly.
Proposal 3: Carrier activation/deactivation command could be delivered on PDCCH.
Proposal 4: Introduce a feedback on PUCCH for PDCCH command of carrier activation/deactivation.
Compared to the PDCCH method of carrier activation/deactivation, MAC CE and RRC methods do not has the reliability problem, but they have higher latency. RRC signaling can provide the highest reliability, but because of its long transmission delay, it is not acceptable to be a candidate method of carrier activation/deactivation. MAC CE method of carrier activation/deactivation has acceptable delay and medium reliability, and most importantly, it has full protection of CRC and HARQ, the BLER of MAC CE could be well controlled by setting appropriate MCS and HARQ profile. MAC CE method of carrier activation/deactivation does not need any extra feedback from UE, because the MAC CE carried on PDSCH has its own HARQ procedure already in Release 8.
Proposal 5: Carrier activation/deactivation command could be delivered by MAC CE.
If a single method is selected by the group, it is desirable that activation and deactivation procedures share the same method, to keep the flexibility in a reasonable level.
Proposal 6: Same method should be used for carrier activation and carrier deactivation.
With introduction of carrier aggregation, UE measurement behaviors have to be analyzed. In this paper, analysis shall be given from RRC level measurement reporting and physical level CQI reporting.

RRC level measurement report is used for mobility related decision-making purpose, so all the configured component carriers are possible be measured and reported, including activated and deactivated carriers. However, since the measurement objects are configured by eNB on a per UE basis according to its RRM strategy, it is also possible that UE is only configured to perform measurement on part of the configured carriers plus some carriers outside the configured carrier set.
Proposal 7: All the configured component carriers are possible to be included in the RRC level measurement report.
CQI reporting is used for dynamic scheduling and link adaptation, so measurement and reporting with real time characteristics are required. Since the dormant carriers may not be activated or scheduled for the whole period of connected mode, so it is not necessary to be measured for CQI reporting purpose.

Proposal 8: Measurement for CQI reporting is only performed for the activated component carriers.

3. Conclusions
According to the analysis above, it is suggested to agree with the following proposals for carrier aggregation:
Proposal 1: Carrier Activation/Deactivation procedure is needed for power saving purpose.

Proposal 2: Activated CC Set is defined as the carriers carrying PDCCH channels that UE needs to monitor.
Proposal 3: Carrier activation/deactivation command could be delivered on PDCCH.
Proposal 4: Introduce a feedback on PUCCH for PDCCH command of carrier activation/deactivation.

Proposal 5: Carrier activation/deactivation command could be delivered by MAC CE.

Proposal 6: Same method should be used for carrier activation and carrier deactivation.
Proposal 7: All the configured component carriers are possible to be included in the RRC level measurement report.
Proposal 8: Measurement for CQI reporting is only performed for the activated component carriers.
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