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1
Introduction
In RAN160, CC linkage between PDCCH and PUSCH/PDSCH was discussed and it was agreed to further study the following aspects [1].
· Further discussion required on whether at least the following is supported:

· A UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC 

· For any DL carrier with CIF where the UE monitors PDCCH, PDCCH on the DL carrier shall be able to schedule PDSCH at least on the same carrier and/or PUSCH on a linked UL carrier

· Further discussion required until RAN1#60bis on whether this can be extended to support modified Option 1 from R1-101661.

· Include in email discussion whether or not Option 2 is excluded. 

· Consider:

· benefits/costs of extending option 1 – primarily scheduling flexibility / blocking versus complexity

· scenarios applicable for schemes beyond option 1. 

In this document, we consider the options mentioned above and propose that option 1 should be adopted for PDCCH linkage without any extensions.
2
Discussion
Cross-CC scheduling is required when 

a) UE is not configured to receive PDCCH on some CCs (e.g. Hetnet operation where eNB chooses to not signal PDCCH in the control region of a particular CC to avoid interference to other cells)  
b) UE cannot receive PDCCH reliably on some CCs (e.g. in Hetnet operation, due to interference from other eNBs, De-sense). 
Adding option1 type linkage (as shown below in Figure 1) in addition to regular Rel8 like same CC linkage would enable support for scenarios that require cross-CC scheduling 
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Figure 1 – Options for PDCCH Linkage for two CCs
In RAN1 #60, several contributions proposed the adoption of option2/modified option1 for PDCCH linkage. The primary motivation identified for supporting these options is increased scheduler flexibility. For the two CC aggregation scenario shown in Figure 1, the additional scheduling flexibility is only available when a UE can receive PDCCH on both CCs. If the UE can receive PDCCH on both CCs, Rel-8 like same CC linkage and scheduling flexibility is already supported for Rel10. Further, any additional flexibility from option2/modified option1 comes only when both CC1 and CC2 are configured with a 3bit CIF field. Assuming an average DCI payload size of 50bits, configuring CIF increases PDCCH overhead by 6% on each CC. Given that this overhead is not strictly necessary (as same CC linkage is already available) and given that Rel8 PDCCH search spaces are already designed with low blocking probability, it is difficult to justify the need for option2/modified option1. 
When more than two CCs are aggregated and, the UE is not configured to receive PDCCH on one or more of the aggregated CCs and, the bandwidth/transmission mode across the aggregated CCs is same, option2/modified option1 may provide some additional flexibility. However, the cost of configuring CIF on extra CCs still remains. 
Given these considerations, we propose the following

Proposal: PDCCH linkage for LTE Rel10 should be based on Option1, i.e., the UE should only monitor PDCCH on one semi-statically assigned DL CC for each PDSCH/PUSCH CC.      

3
Conclusion

We propose the following 
Proposal: PDCCH linkage for LTE Rel10 should be based on Option1, i.e., the UE should only monitor PDCCH on one semi-statically assigned DL CC for each PDSCH/PUSCH CC.
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