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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Most UE RRM measurement requirements for CA with 4 DL/5DL CCs were agreed except one remaining issue on whether the RRM measurement performance for the carrier with 3rd  or 4th active SCells should be relaxed. A proposal was made to “apply the deactivated SCell measurements to the active 3rd SCell or higher order CA(e.g. 4th SCell or beyond)” in [1-3]. However, other companies expressed concerns on the potential impact on CA performance and unclear of UE power saving benefits [4-11]. In this paper, we continue the discussion on this important issue.

Discussion
In previous meetings, we have pointed out the impacts of relaxing the measurements on the reporting delays and the implication of such as additional delays on the Event-triggered Periodic Reporting and Event-triggered Reporting.  For example, it was observed that that [8]
· Observation 1: The measurement reporting delays for a CC with deactivated SCell is from 4 to 32 times of measurement reporting delays for a CC with activated SCell, depending on the configuration of the measCycleSCell.
· Observation 2: Increasing the measurement delay for event report may bring significant adverse impact on CA performance, especially if the delays are a few times higher than normal reporting relays.
· Observation 3: In general, it will be challenging for eNB to make a proper decision on the measurement performance of which CC could be relaxed and when it could be relaxed. Also, the decision may not be made timely due to the delay of the measurement reports from some current carriers with activated SCell but relaxed measurement requirements.
· Observation 4: New message would need to be introduced, if it were allowed to relax measurement requirements for some CCs with activated SCell. This would have impact on RAN2 specification. It would also bring additional overhead on higher layer signalling.
· Observation 5: The proper solution of minimizing UE power consumption depend largely on whether an eNB can make properly and timely activating and deactivating the SCell. In order to do that, eNB will surely need to have timely the accurate UE measurements and event reports. Relaxing the measurement requirements will not help the eNB to make the right and timely decision for SCell activation and deactivation, which will lead to the degradation of both system performance and unnecessary increase of UE power consumption.

In the following, we will make further discussions on the Observation 3 and Observation 5. 
In general, for a UE configured with 4 or 5 DL CCs, the percentage of the time when all configured CCs are activated are actually low, due to resource occupation of each activated SCell, including RF resource to support all additional channels and eNB RF and data processing power for the activated CC. Similar with situation that a UE can only support limited number of carriers, eNB is also designed to support certain number of UEs with the number of activated carriers. In order to minimize the usage of the system resources (including RF resource and eNB processing resource) and minimize the interference, an eNB will keep checking resource usage and make dynamic decision on whether to keep a SCell activated or deactivated. Dynamic activation/deactivation of SCell is possible due to the short activation/deactivation delays and is also necessary due to limited resource available for serving all UEs.
Therefore, it will be important for the eNB make timely decision to deactivate any of the activated SCell, if there is no evident benefits to keep the SCell to be activated. There could be many factors that triggers the eNB to deactivate a SCell, such as a) the UE does not longer need high-date rate to support its data applications; b) the data applications of another high priority UE need to take the resource; c) cell loading/interference changes; or d) the change of the RF conditions of SCells due to UE mobility, etc. Among all these reasons, some of them will depend on the measurement reports from the UEs, especially the change of the RF conditions and cell loadings. 
As defined in TS 36.311, a UE may be configured to report any of the following events for a CC with active SCell:
	· Event A1 (Serving becomes better than threshold)

	· Event A2 (Serving becomes worse than threshold)

	· Event A4 (Neighbour becomes better than threshold)

	· Event A6 (Neighbour becomes offset better than SCell)


For those events, Events A1/A2 can be used for determining whether to keep an SCell activated or deactivate the SCell, while Events A4 and A6 can be used for determining whether to remove an existing SCell or add a new SCell or replace a SCell with a new SCell. Obviously, any delay of the measurement reporting of these events for activated SCells, will have adverse impact on CA performance, especially considering the delays are a few times longer than normal reporting relays. 
As pointed out in Observation 3, it is in general challenging for eNB to make a proper decision on the measurement performance of which CC could be relaxed and when it could be relaxed. As illustrated in Figure 1, assume a UE, which is located in the coverage of four cells in different frequencies, is currently configured with 4DL CA and all SCells are activated.  The UE could move from the coverage area of all activated SCells to another area covered by  some of the activated SCells and other neighbouring cells. The eNB may not know which CC could be relaxed and which CC could not, since it depends on UE’s moving direction which the eNB has no control. For instance, the UE moves from the coverage area of SCell 3( F4) to Cell 4( F4) . In this case, it is clearly that it will be important for the UE to report timely the configured events A2 or A4 or A6 for 4th CC to allow the eNB to make timely corresponding actions.  If the measurement performance requirement with deactivated SCell were applied to 4th CC, the measurement delay for the CC with SCell  3 and Cell 4 would be at least 4 times longer than normal reporting delay. Then, both system performance and UE power consumption is impacted. In eNB side, the SCell deactivation action may be delayed at least 4 times more than normal case, while in UE side, UE power consumption would be high since the SCell  3that should be deactivated would be activated much longer than necessary. If the UE moves in other direction, then it may be important for the UE to report timely the configured events A2 or A4 or A6 for other CC to allow the eNB to make timely corresponding actions.



Figure 1. An example of a UE configured with 4DL CA.

Summary 
In this paper, we further discussed the impact of relaxing RRM requirements for CA with 4 DL/5DL CCs on the system performance and on the UE power consumption. In our view, minimizing UE power consumption should be based on timely activation/deactivation of the SCell instead of relaxing RRM requirements. Therefore, we propose:
Proposal 1: For 4DL/5DL CA, all the CCs of the activated SCells should have the same measurement performance requirements as currently defined for the CCs of the activated SCells for 2DL/3DL CA.
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