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1
Introduction
In RAN1 #57bis, extension carrier was defined as “a carrier that cannot be operated as a single carrier (stand-alone), but must be a part of a component carrier set where at least one of the carriers in the set is a stand-alone-capable carrier”. 
In RAN1#58, cross carrier scheduling where a “PDCCH on a component carrier can assign PDSCH or PUSCH resources in one of multiple component carriers” was also agreed. 

In this document we propose that extension carrier operation should be supported for LTE-A and discuss extension carrier operation with cross carrier scheduling 
2
Discussion
2.1 Extension-carrier operation with Cross-carrier scheduling
Consider the Heterogeneous network deployment in Figure 1 with a Macro cell (MNB) and multiple Femtocells (e.g., HeNBs). Since the femtocells are in the coverage area of MNB, transmissions from MNB interfere considerably with femtocell transmissions[1]. Further, considering the case of CSG cells, it may desirable to ‘provide service’ to UEs belonging to the CSG, using a CSG cell instead of the MNB, even though the radio link between the UE (e.g. UE2) and the CSG cell (femto1) is inferior to the radio link between UE and MNB due to the high interference from MNB[2]. Therefore, it is important to support mechanisms that allow LTE-A to operate in Heterogeneous networks with high interference.  
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Figure 1 – Extension Carrier configuration for a Heterogeneous Deployment
Interference on femtocell control region transmissions (PDCCH, PCFICH, PHICH) can be mitigated by configuring extension carriers with cross-carrier scheduling. As shown in Figure 1, for UEs attached to the macro cell (e.g. UE1), available bandwidth can be split
 into two component carriers CC1 and CC2 with CC1 configured as the primary carrier containing all the critical control signaling and with CC2 configured as an extension carrier. CC1 can be accessible to both legacy (LTE Rel8) and advanced (LTE Rel 10) UEs. Legacy UEs will be unaware of the existence of the extension carrier. Advanced UEs can be configured to receive data on the extension carrier (in addition to the primary carrier) using cross-carrier PDCCH assignments received in the control region of the primary carrier. This allows the MNB to “free up” the control region of CC2 from the interference caused by high power DL PDCCH/PHICH/PCFICH transmissions. CRS can still be transmitted by the MNB in the control region of CC2
. Since CC2 control region is free from interference caused by MNB transmissions, various femtocells within the coverage area of the MNB can configure their control region to overlap (in time domain) with the control region of MNB and configure CC2 as their primary carrier. If the bandwidth corresponding to CC1 is also available for the femtocells, they can further configure CC1 as an extension carrier and schedule CC1 resources using cross-carrier scheduling assignments from CC2.       

Interference on femtocell PDSCH transmissions can be mitigated to a certain extent by loose co-ordination between the Macro and femtocells using techniques similar to DL ICIC for LTE Rel8. Furthermore, while the high interference from MNB limits the supportable ‘per RB data rate’ at the femtocells, it may not be that critical to mitigate interference on PDSCH since only a small number of UEs are attached to each femtocell and, each UE can be allocated a large number of RBs to maintain a reasonably high ‘per UE data rate’. If the MNB and femtocells use the RBs associated with their extension carriers only for low power transmissions, interference on P/S-SCH and PBCH transmissions of femtocells can be reduced. 

Given that extension carriers and cross carrier-scheduling are most useful in scenarios where some CCs are not reliable for supporting control signaling (e.g. due to desense as described in [3]), or scenarios where it is desirable to configure some CCs without control signaling (as described in Figure 1), we propose that
It should be possible for LTE-A UEs to receive PDSCH on an extension carrier without monitoring the control region of the extension carrier.  
Furthermore, we do not see a strong need to support cross-carrier scheduling assignments for scenarios where each of the aggregated CCs is configured with a reliable control region.  
3
Conclusions

We propose the following

· Extension carrier (as defined in RAN1 #57bis) should be supported for LTE-A
· It should be possible for LTE-A UEs to receive PDSCH on extension carrier without monitoring the control region of the extension carrier.
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� If the available bandwidth is greater than 20MHz, then the bandwidth has to be split into different CCs with each CC having <=20MHz bandwidth


� UE may not need to use CRS in extension carrier control region to decode PDSCH in the extension carrier





