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1 Introduction

At the RAN2#66bis meeting in Los Angeles, RAN2 discussed Carrier Aggregation. However there are some fundamental issues that still need to be addressed before we can proceed with the discussion of the detailed issues. In this contribution we analyze the issue on how to relate the Component Carrier with the Cell.  
2 Discussion 
During RAN1#57bis, the following definitions were agreed. 

· Backward compatible carrier:

· A carrier accessible to UEs of all existing LTE releases. 

· Can be operated as a single carrier (stand-alone) or as a part of carrier aggregation. 

· For FDD, backward CCs always occur in pairs, i.e. DL and UL.
· Non-backward compatible carrier: 
· If specified, a carrier not accessible to UEs of earlier LTE releases, but accessible to UEs of the release defining such a carrier. 

· Can be operated as a single carrier (stand-alone) if the non-backward compatibility originates from the duplex distance, or otherwise as a part of carrier aggregation. 
· Extension carrier: 
· If specified, a carrier that cannot be operated as a single carrier (stand-alone), but must be a part of a CC set where at least one of the carriers in the set is a stand-alone-capable carrier.
· UE DL Component Carrier Set:
· The set of DL CCs configured by dedicated signaling on which a UE may be scheduled to receive the PDSCH in the DL.
· UE UL Component Carrier Set: 
· The set of UL CCs on which a UE may be scheduled to transmit the PUSCH in the UL.

TS 21.905 defines the cell as "Cell: Radio network object that can be uniquely identified by a User Equipment from a (cell) identification that is broadcasted over a geographical area from one UTRAN Access Point. A Cell is either FDD or TDD mode."

Given this we think that there are two possible ways the relationship between the Carrier Component in the LTE Advanced and a Cell. 
1. All the Component Carriers belong to one cell

2. Each Component Carrier is considered as a separate cell 

Option 1 seems to have clear advantage that we will not have to extend the range of the PCI and will probably be able to manage with the LTE-Advanced cell with the same range of PCI that we have used for LTE. Moreover we can possibly reuse many of the existing Concepts from LTE with this approach.
With Option 2 we probably need to throw away the single serving cell concept used in LTE and probably consider that the in LTE-Advanced UE shall be served from multiple cells. However this could also be done before Release 10 where we can possibly have a DL and UL scheduler modified in such a way that eNB can schedule the UE on multiple cells simultaneously and has the same effect as the carrier aggregation. Assuming that the smart UE capable of transmitting and receiving from multiple cells are available before Rel-10, can we say that we have upgraded to an LTE-Advanced system? 

2.1 Deployment Scenario
First we consider the simple deployment scenario as shown in Fig 1. In this scenario, we have 

· 1 Backward Compatible Carriers (Cell Id Needed)

· 1 Non Backward Compatible Carrier (Cell Id Needed)

· 1 Extension Carrier (No Cell Id Needed)
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Fig. 1 Deployment Scenario 1
Next, let us consider the most complex deployment scenario as shown in Fig 2. If we are able to address this probably other scenarios would be simpler to address as we think that these would be the subset of the depicted scenario.
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Fig. 2 Deployment Scenario 2
In this scenario we have 

· 2 Backward Compatible Carriers (Cell Id Needed)

· 2 Non Backward Compatible Carrier (Cell Id Needed)

· 1 Extension Carrier (No Cell Id Needed)
2.1.1 Network perspective  
 From the network perspective, there are some differences between Option 1 and Option 2 within the same scenario, and also between scenarios. 
· With Option 1:  
· PCI space defined for the LTE can be reused in LTE-Advanced.
· We need to have the same PCI and GCI for all the Backward Compatible and Non Backward Compatible carriers belonging to a cell. 
· It is also necessary that all the carriers have the same PCI because the synchronization channel and reference signal sequence are based on the PCI.
· Extension carrier can be used in conjunction with any of the Backward or Non Backward Compatible Carriers.
· In the scenario 2, two backward compatible carriers having the same PCI and GCI at different frequency will be operated as two cells for Rel 8/9 UE. 
· With Option 2: 
· PCI space defined for the LTE may need to be extended in LTE-Advanced if each carrier has a different PCI. 
· All the Backward and Non Backward Compatible carriers whose non-backward compatibility originates from the duplex distance will have different PCI and GCI. Each such component can be considered as a standalone cell. 
· It is necessary that all the carriers have a different PCI/GCI because each component carrier is also a standalone cell. Question is then: how we should define Carrier Aggregation, especially in the scenario 2? 
· Should we consider two cases separately in scenario2? i.e. case1) all aggregated carriers can be stand-alone cell, and case2) some carriers can be stand-alone cell but the other cannot be stand-alone cell. 
· Whether the Extension carrier is associated with only one or multiple Backward or non Backward Compatible Carriers is unclear.
2.1.2 UE perspective  
From the UE perspective, similarly we see some differences between scenarios, and between options. 
· With Option 1:  

· With same PCI and GCI for all the Backward Compatible and Non Backward Compatible carriers a Rel-10 UE may be able to distinguish whether two components are stand alone cells or part of carrier aggregation in a cell.  
· In the scenario 2, Rel 8/9 UE will probably see two backward compatible carriers having the same PCI and GCI at different frequency as two cells.
· With Option 2: 

· All the Backward and Non Backward Compatible carriers will have different PCI and GCI. Each such component will be seen as a standalone cell. A Rel-10 UE may have to connect to multiple cells. 
· Which of these cells can be considered as a serving cell? 
· Is it alright to have Cross Cell PDCCH scheduling?
· Should we define mobility between the carrier components?

· In the scenario 2, Rel-8 UE will consider two backward compatible carriers as two separate cells. Handling of Rel-8 UEs seems to be easier with this option but should we define mobility between the aggregated carrier components to support this case?
Analysing these aspects it seems that at least for scenario 1, Option 1 would be simpler as compared to Option 2 and should be considered as a baseline for the LTE-Advanced system. If we see some problems from RAN2 perspective with option 1 we can revisit it later.
Proposal 1: At least for the scenario1 (with at most 1 backward compatible carrier), all the Component Carriers have the same PCI and GCI. 

3 Conclusions

In this paper we discuss what would be the relationship between Components Carriers and Cells. We present the network and UE perspectives of the two options:
1. All the Component Carries belong to one Cell

2. Each Component Carrier is considered as a separate cell 

For the scenario 1, where only one backward compatible carrier exists in the UE component carrier set, we see some benefits with option 1 and would request RAN2 to consider this as the baseline approach for simple LTE-Advanced System: 

Proposal 1: At least for the scenario1 (with at most 1 backward compatible carrier), all the Component Carriers have the same PCI and GCI
 For the scenario 2, where more than one backward compatible carriers exist, we need to first discuss if we will need to support more than one backward compatible carrier in a cell to support large proportion of Rel 8/9 UE when LTE Advanced is Rolled out.  
We request RAN2 to discuss this and we would be happy to draft a text proposal for the TR to capture the agreements in the TR.
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