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1 Introduction 
At the #66 meeting in San Francisco, RAN2 discussed the concept of Carrier Aggregation for the ongoing feasibility study. In our contribution ‎[1] on the topic, we identified that connected mode mobility and associated measurements will need some further attention. With the present contribution, we strive to progress this matter by a more detailed analysis of the options available.  
2 Discussion

In 3GPP, “carrier aggregation” denotes the solution when multiple carriers are aggregated together, such that a UE may be configured to utilize a wider bandwidth by aggregating and using multiple, possibly non-contiguous frequency separated component carriers simultaneously.

In the figure below, we have illustrated one particular deployment capturing several aspects that are under consideration in the carrier aggregation feasibility study. For the sake of illustration, we momentarily assume that there is a one-to-one mapping between UL and DL carriers, since we expect that also Rel-10 mobility and related measurements will mainly be based on the downlink. 
1. TR 36.814 ‎[4] states that both contiguous and non-contiguous component carriers should be supported by the L1 specifications. In the figure, carriers B and C are contiguous, while carrier A is non-contiguous to B and C.  

2. In our companion contribution ‎[2], we note that some component carriers may fulfill the definition of a Cell (i.e. providing relevant cell identities through broadcasting). In the figure, this is assumed to be the case for cells on carriers A and B. Some of the cells on A and B may be Rel-8 compatible, while others may be non-backwards compatible (Rel-10).  
3. The component carriers on Carrier C are not cells, i.e. they are used as “resource component carriers” for Rel-10 UEs. “Resource c1” is thus not available for IDLE mode camping.    
4. ‎The RAN2 LS [3] states that carriers from the same eNB may have different coverage. Here, the cells on Carrier A are assumed to be “larger” compared deployments on Carriers B and C. 
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2.1 Mobility measurements
The current RRC specification makes a clear distinction between intra- and inter-frequency measurements in the following way (Chapter 5.5.1): 

-
Intra-frequency measurements: measurements at the downlink carrier frequency of the serving cell.

-
Inter-frequency measurements: measurements at frequencies that differ from the downlink carrier frequency of the serving cell.
With carrier aggregation, there are issues about how measurements on multiple, aggregated component carriers should be dealt with:  

· Should the measurement configurations and corresponding reports be independent on the component carrier frequencies? 

· Should the configured carriers be treated as intra- or inter-frequency? 

The definition of the connected mode “serving cell” will also deserve some attention (see ‎[2]). 
A connected mode UE that is capable of receiving data on multiple, configured UE component carriers should also be capable of acquiring mobility measurements on those carriers without using gaps. In this respect, configured component carriers could therefore be treated as “intra frequency”, in the sense that no gaps should be required.  
Another approach is to define one of the configured UE component carriers as the Serving (or Anchor) Carrier (see ‎[2], our other contribution on this topic), and define all other component carriers as “inter-frequency”. We anticipate that if this approach is adopted, it would have a fairly limited impact on the RRC specification structure: A single carrier is intra-, and all other carriers are inter-frequency.  However, we also see some drawbacks of this approach that should carefully be considered: 
· Independent triggers and measurement reports on all carriers may result in reporting redundancy. This is particularly true for contiguous carriers, where reporting criteria are likely to be fulfilled simultaneously. 
· Component carriers that do not provide any independent identity (e.g. “resource” c1 in the figure) may not be possible to identify for reporting purposes. Note, however, that it remains FFS if such component carriers will be included in Rel-10.
In our view, it therefore seems reasonable to consider solutions where at least contiguous carriers can be “lumped together”, such that a single measurement configuration with common reports is applied for a wider band. In the example figure, such a solution could be applied to the aggregation of carriers B and C. In some cases, it may also be considered sufficient to only measure on one of the carriers (e.g. Serving Cell). 
However, for carriers spaced far apart in the spectrum (carrier A & B or A & C in the figure), we believe that independent measurement configurations and reports may be needed.   

We therefore suggest that RAN2 discusses the matter of measurements on aggregated carriers, and considers the following proposal: 
Proposal 1: No gaps shall be needed for connected mode measurements on UE component carrier frequencies.  
Observe that this suggestion takes a UE view: Unless the Rel-10 UE is configured with a component carrier on a particular frequency (using dedicated signaling), the “non-configured” carriers may be treated as inter-frequency measurement objects. 
2.2 Mobility execution 
Rel-8 mobility is executed with an RRCConnectionReconfiguration message created by the Target eNB in control of the target cell, where the UE is requested to connect (using Random Access) to a cell identified by its physical cell identity. 
We think that this solution will serve well also when aggregated component carriers are used: 
· For example, the Target eNB may first ask the UE to configure a single component carrier, only. Subsequently, after the handover, the Target eNB may then configure additional component carriers to the UE. This corresponds closely to the RAN2 agreement on component carrier configuration after connection setup, according to which additional component carriers are configured and activated using dedicated signaling. 

· However, since it appears fair to assume that component carriers will be configured using the RRCConnectionReconfiguration message, we see no reason to exclude the possibility of configuring multiple component carriers controlled by the Target eNB already prior to handover execution (i.e. in the “Hanover Command”). This approach may enhance the UE performance at handover, with some expense in the size of the handover command.      
For mobility execution, we therefore ask RAN2 to discuss and agree to the following proposal:    
Proposal 2: RAN2 shall adopt the working assumption that mobility execution with aggregated component carriers shall follow the principles adopted in Rel-8.  It shall also possible to configure multiple carriers already in the handover message (RRCConnectionReconfiguration). 
3 Conclusion

The purpose of this contribution is to progress issues related to mobility and related measurements in association with carrier aggregation. 

Our understanding is that existing mobility procedures provide a sound basis for executing mobility also when aggregated component carriers are adopted. 

Finding adequate solutions for measurement configurations and reporting principles may require some further attention.  
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