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1  Introduction

In RAN4#52, RAN4 treated RAN2 incoming LS, which contains questions related to the mobility measurements for carrier aggregation [1]. More specifically the questions are:

Q1: Is it reasonable to assume that a UE is able to perform measurements on each component carrier, which is configured for data transmission (i.e. the carrier is active)?

Q2: In which scenarios the UE can be assumed to perform measurements on component carriers without measurement gaps? For example, (assuming that the answer to Q1 is “yes”), does RAN4 foresee cases where carriers, which are not configured for data transmission (but are included in the capabilities of the UE), can be measured by the UE without measurement gaps. If yes, are there any restrictions that would apply?

The above questions are primarily related to the UE ability of performing mobility measurements on component carriers. In order to answer the above questions we feel it is important to first analyze and understand various aspects related to carrier aggregation such as carrier aggregation scenarios, which will influence the mobility measurements.
2 Mobility Measurement Requirements
When addressing the above questions in the RAN2 LS it is worth noting that the mobility measurements or the corresponding requirements are not limited to RSRP and RSRQ. Rather mobility measurement requirements as defined in TS 36.133 has a wider scope covering cell identification performance, RSRP and RSRQ measurement accuracies, number of carriers to be monitored, number of cells per carriers to be monitored etc. Furthermore, these requirements are applicable under certain side conditions. 
3 Carrier Aggregation Scenarios
RAN4 is investigating 12 different carrier aggregation scenarios, which have been proposed by the operators [2]. In summary the scenarios can be categorized as follows: 
· Fully contiguous carrier aggregation scenarios e.g. scenarios 2 and 3
· Non-contiguous carrier aggregation within same band e.g. scenario 5
· Non-contiguous multi-band carrier aggregation e.g. scenarios 8 and 9
· Mix of contiguous and non-contiguous e.g. scenario 10
In order to receive/transmit data from multiple component carriers (CC), the UE implementation in terms of number of receiver/transmitter chains, number of power amplifiers etc will be adapted according to the supported carrier aggregation scenario(s). Regardless of the specific implementation, the UE should be capable of simultaneously receiving data and control information from multiple carriers. We believe that this ability of receiving multiple component carriers is preferably also exploited for mobility measurement purposes. However it is important to consider the possible carrier aggregation configuration aspects, as discussed below, before answering this question. 
4 Carrier Aggregation Configuration Aspects
It is likely that RAN1 and RAN2 will define procedure, which will allow the network via higher layer and/or lower layer signalling to limit the number of component carriers for data reception and transmission. For instance in dual cell HSPA, the network can activate or deactivate the secondary carrier (analogous to a component carrier) via RRC or via HS-SCCH orders allowing UE to conserve its battery power. Under the assumption that similar or equivalent procedures are specified in LTE advanced carrier aggregation, the UE ability of measuring on component carriers will also be influenced. This is further elaborated below with an example. 
For instance assume that a UE capable of supporting scenario # 1 (4x20 MHz DL contiguous carriers and 2x20 MHz UL contiguous carriers) is configured to a lower configuration (2x20 MHz DL contiguous carriers and 1x20 MHz UL contiguous carriers) via higher layers (e.g. RRC). In this case without measurement gaps it would be more challenging for the UE to measure on all 4 DL carriers (or all 3 component carriers) but would be possible to measure on the configured carriers (i.e. 2 DL carriers in this example). On the other hand if the UE is configured via higher layers with full capability but sub-set of the component carriers are deactivated via lower layers (e.g. 2 of 4 DL carriers are deactivated), then UE should still be able to measure on all 4 DL carriers with minimal impact on UE battery power consumption. 
Proposal #1: The carrier aggregation capable UE is able to perform mobility measurement without gaps on those component carriers, which are configured via higher layers for data reception regardless whether they are deactivated by lower layer signalling. 
5 Measurement Requirements for Carrier Aggregation

If RAN4 agrees that carrier aggregation capable UE is able to perform measurements without gaps on component carriers, which are configured via higher layers, then the next question is what performance requirements are achievable. In principle from network perspective the component carriers are treated as set of intra-frequency carriers. Therefore measurements on CCs without gaps should preferably fulfil the legacy release 8 intra-frequency measurement performance requirements. This is promising from mobility perspective. 
We therefore prefer that the measurement requirements of mobility measurements performed on the component carriers without gaps are aligned as much as possible with those of release 8 intra-frequency measurements. However, given the broader scope of the mobility measurement requirements as discussed in section, RAN4 needs to further study if some restriction such as maximum number of CCs to be measured without gaps is necessary in some cases. 
It was suggested in [3] to limit the RSRP measurements to sub-set of CCs. However possibly due to different reference signal power setting on different CCs and for the sake of consistency in terms of measurement configuration and reporting procedures, we propose that both RSRP and RSRQ are measured from all possible CCs. 

Proposal #2: Mobility measurement requirements of measurements performed on the component carriers without gaps are aligned as much as possible with those of release 8 intra-frequency measurements.

Proposal #3: Both RSRP and RSRQ are measured without gaps on all possible component carriers.
6 Conclusion
In this paper we have discussed the UE ability to perform mobility measurements on component carriers without gaps. It is proposed that carrier aggregation capable UE is able to perform measurements without measurement gaps on those component carriers, which are configured via higher layers. We also suggest that measurement requirements on component carriers are aligned with those of release 8 intra-frequency. RAN4 is to further investigate the details of the measurement requirements. If the proposal is acceptable in RAN4 then an initial LS response can be sent to RAN2.
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