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1. Introduction

Carrier aggregation as a means to increase data rates therefore bringing better user experience is a key feature of Rel-10. It is RAN4’s responsibility to define suitable measurement requirement under the carrier aggregation scenario.  In [1], it confirmed that a UE has the ability to measure each component carrier configured for date transmission. It also indicates that a UE is also able to measure a non configured component carrier without measurement gap, providing that carrier is included in the capabilities of the UE.  

However a lot of issues regarding measurement are still under discussion in RAN2. While waiting for RAN2 to finish the discussion of the measurement procedure, it is better for RAN4 to investigate possible problems when defining the corresponding measurement performance requirement. Some issues have already been discussed in previous RAN4 ad hoc meeting and in this contribution we focus on the mobility related measurement requirement and present our consideration on this topic.

2. Discussion

In Rel-8/9 the mobility measurement requirement (side conditions, sampling rate, time requirement and measurement accuracy etc.) defined in RRC_CONNECTED state is based on the fact that the serving carrier is only one. In Rel-10 one UE could utilize multiple carriers configured by the RRC signalling. One promising way to classify a carrier within the capabilities of a particular UE, based on the current RAN2 discussion, is to group carriers into three different states: (1) non-configured, (2) configured/deactivated and (3) configured/activated. [5] 

Considering the configured/activated carriers, a reasonable assumption is there are considerable data reception activities for each serving cell (this term is temporarily used here and could be updated depending on RAN2’s discussion) belonging to one particular  active carrier otherwise an activated carrier should be changed to non-configured or configured/deactivated state by a particular mechanism, depending on RAN2’s discussion. Under this scenario, from the power consumption point of view, the extra burden is trivial if performing measurement on all these serving cells since a UE will decode PDCCH/PDSCH of a serving cell anyway.

If a UE support mobility measurement for all active carriers, the question is how to define the intra frequency measurement requirement under the scenario where multiple ‘serving cells’ co-exist.  One straightforward way is to extend the intra frequency measurement requirement in Rel-8/9 to include all active component carriers, i.e., the same intra frequency measurement requirement based on Rel-8/9 is applied on all configured/active carriers. Apparently this will help to reduce the specification work of RAN4. However during the RRC_CONNECTED state, a UE shall continuously measure identified intra frequency cells and additionally search for and identify new intra frequency cells [2]. Hence although the power consumption spent on the measuring all those serving cells are not a problem, the power consumption spent on searching/identifying and measuring other cells than the serving cell on all these active carrier frequency will be huge. Moreover, the number of trigged event, such as event A1 and A2 could be significant increase based on this method [3], which complicates the UE implementation. Another way is to utilize the anchor carrier to guarantee the intra frequency mobility. The Rel-8/9 intra frequency measurement requirement could be used as a base for the anchor carrier’s measurement requirement. Other active carriers could have less strict measurement requirement compared with the anchor carrier, for instance, less strict side condition requirement for cell identification performance requirement for those active carriers. The choice of the anchor could be decided by eNB based on UE measurement. If the anchor is modified, for example modified by the handover procedure, it should guarantee that the intra frequency performance requirement of the anchor carrier is not looser than that corresponding requirement defined in Rel-8/9 at any time. 
Proposal 1: When multiple configured/active carriers exist, the specification of intra frequency measurement requirement is based on the anchor carrier. Rel-8/9 intra frequency measurement requirement could be used as a base for the anchor carrier. The measurement on other active carriers could have less strict requirement compared with that of the anchor carrier.

Regarding DRX operation, the baseline in RAN2 is UE will apply common DRX parameters for all configured carriers [5]. Whether using identical measurement requirement between anchor carrier and other configure/activated carriers should be studied by RAN4. One special issue is if an active carrier has zero traffic, it is preferred that a mechanism could remove this carrier from the active carrier set quickly to reduce power consumption for measurement. However if this carrier could not be removed quickly and assume before the removal operation, DRX operation have already been used for this carrier. Basically the intra frequency measurement requirement when DRX is used in Rel-8/9 could be applied for this carrier. However the necessity of any relaxation on the measurement requirement should be investigated for this scenario, based on RAN2 discussion on DRX operation.

Considering the configured/deactivated carriers, so far it is not expected that a UE will monitor PDCCH/PDSCH on these carriers [4]. Therefore a configured/deactivated carrier is quite similar to an inter frequency carrier in Rel-8/9. Rel-8/9 measurement procedure could be applied to these carriers, for example, the measurement on these carriers could be stopped by event A1 or triggered by event A2. Regarding the measurement performance requirement for these carriers,   it should not be tighter than that of the non-anchor active carrier. Using Rel-8/9 inter frequency performance requirement is a possibility. However Rel-8/9 inter frequency measurement requirement is defined based on the use of the measurement gap hence the possibility to apply the inter frequency measurement requirement directly on these carriers need further study.   

For non-configured carrier however still within the UE capabilities, from the PDCCH/PDSCH monitoring point of view, they are similar to the configured/non-activated carriers. If the eNB requires a UE to perform measurement on these carriers, the inter frequency measurement requirements in Rel-8/9 may be applied. For both the configured/deactivated and non configured scenario, the advantage/disadvantage to use measurement gap should be investigated.

3. Conclusion

In this contribution several aspects related to the measurement performance requirement are discussed. The intra frequency measurement requirement is suggested to be based on an anchor carrier. The non anchor active carriers could have less strict measurement requirement compared with that of the anchor carrier. For non-configured and configured/deactivated carrier, the suitability of Rel-8/9 inter frequency measurement requirement and the possibility to use measurement gap need to be investigated. 
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