3GPP TSG-RAN WG4 Meeting #76bis	 R4-155929
Sophia-Antipolis, France, 12 to 16 October 2015
Agenda Item:	7.42.4
Source: 	Alcatel Lucent
Title: 		Measurement Requirements for 4DL/5DL CA
Document for:	Discussion/Decision
Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In previous two meetings, most UE RRM measurement requirements for CA with 4 DLCCs were agreed except one remaining issue on whether the RRM measurement performance for the carrier with 3rd active SCell should be relaxed. Similar issue is expected to be discussed for 5DL with four CCs associated with deactivated SCells [1-5].  A proposal was made for “apply the deactivated SCell measurements to the active 3rd SCell or higher order CA(e.g. 4th SCell or beyond)” in [1,2]. However, it was not accepted due to potential impact on CA performance [3,4], and unclear of UE power saving [4]. There was also a proposal to reduce UE burden by reducing number of the identified cells for 3rd and 4th CCs [5].  

In this paper, we present our view on this important issue.

Discussion
In this section, we would like to focus our discussion on the additional delays on the measurement reporting, especially the Event-triggered Periodic Reporting and Event-triggered Reporting, if the deactivated SCell measurements are applied to an activated SCell, and the implication of such as additional delays. 
Comparison of measurement reporting replays
As shown in TS 36.133, the main differences between the measurement performance requirements for a CC with active SCell and those for a CC with deactivated SCell are the measurement delays. 
Take the measurements without DRX as an example, for a CC with deactivated SCell, the UE is required to identify a new detectable FDD or TDD cell on a secondary component carrier within Tidentify_scc = 20 measCycleSCell, and the measurement period for deactivated scell measurements is Tmeasure_scc = 5 measCycleSCell, where measCycleSCell=n*160ms, n =1,…,8.
On the other hand, for a CC with active SCell, the legacy measurement performance requirements for a single carrier needs to be followed. In this case, the UE can be required to identify a new detectable FDD or TDD cell on a CC within 800ms, and the measurement period is 200ms assuming no measurement gap is configured. 
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.
Impacts of the measurement reporting replays
As defined in TS 36.331, 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)


As discussed in previous section, if the current measurement performance requirement for a CC with deactivated SCell is applied to a CC with activated SCell, the measurement delay for the CC with active SCell will be at least 4 times of the measurement delay for another other CC with active SCell. For those events, depending on network design, for a already activated SCell, Events A1/A2 can be used together for determining whether to keep or deactivate an activated SCell, while Events A4 and A6 can be used for determining whether to switch to another SCell. Obviously, any delay of the measurement reporting of these events, may have big adverse impact on CA performance, especially if the delays are a few times higher than normal reporting relays. It may prevent the eNB from properly configuring the correct serving cells at the proper time. 
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.
Other issues with relaxed measurement requirements
There will be other issues associated with applying the deactivated SCell measurements to an active SCell. The first issue is how the eNB determines the measurement performance of which CC should be relaxed, and when it could be relaxed. This could be a challenging task under the highly dynamic wireless environment, such as the changes of UE channel conditions and the cell loadings. 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 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.
After eNB makes decision on measurement performance of which CC is relaxed, the eNB will have to send an message to UE. This message does currently not exist. 
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.
Proper solution of the UE power consumption
In our view, the proper solution of minimizing UE power consumption is not relaxed measurement requirements for the CCs with activated SCell. Instead, it should depend 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 for a CC with activated SCell does not obviously help the eNB to make the right and timely decision.
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.
Summary 
In this paper, we present our view on whether to relax the measurement requirements for the CCs with 3rd and 4th activated SCell.
· 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 when the delays are much 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 if measurement requirements are relaxed.
· 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 depends 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. Instread, it may lead to the degradation of both system performance and unnecessary increase of UE power consumption.

With above observations, we like to 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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