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1
Introduction
Since the beginning of the work on CA beyond 5 CC carriers WI, rather good progress has been made on DL control signalling enhancements to enable LTE carrier aggregation operation up to 32 CCs. 

In this contribution, we review the progress in order to identify which enhancements will be still required and would be usefull in order to operate CA up to 32 CCs (efficiently). 
2
Current status of DL control enhancements
At RAN1#80 [1], there has been an observation by the group that “For the purpose of self-scheduling itself, no absolutely needed enhancements have been identified”. But that we need to identify on how to enable cross-carrier scheduling for a larger number of carriers. 
At RAN1#80bis [2] and RAN1#81 [3], the cross-carrier scheduling operation has been extended based on the following related agreements: 

Agreements:
· Keep the Rel. 10 CIF size of 3bits in the DCI (for a carrier-specific grant)
· Rel. 13 CA enabling to address 8 cells with the 3bit CIF

· One to one mapping of ServingCellID to CIF for a cross-carrier scheduled cell by one scheduling cell is supported
·  Explicit configuration of ServingCelllID to CIF relation is prefered by RAN1
·  Higher layer signaling details are up to RAN2
· For Rel. 13 cross-carrier scheduling, keep the Rel. 11 CIF to USS relation (on a scheduling cell) for cross-carrier scheduled cells using scheduled cell-specific grants and scheduled cell-specific USS
Moreover, RAN1 reached consensus at RAN1#80bis & RAN1#81[2], that no enhancements to PHICH and eIMTA related signaling is needed. 

Having these agreements in place, it can be noted here that baseline functional support for supporting carrier aggregation up to 32 CCs from DL control signaling point is already achieved and no further decisions or enhancements will be needed. 
Observation: The available agreements in RAN1 on DL control signaling already enable the full functional support of LTE CA up to 32 component carriers. 

Any additional enhancements to the DL control signaling part can be therefore considered as optimizations which we discuss shortly in the following section. 

3
Additional optimizations on DL control signalling
At RAN1#80 [1] some further observations have been made on potential enhancements, which have been further discussed at RAN1#80bis and RAN1#81. 

Specifically the issues of false positive detection and the number of blind decodes (in terms of DL control channel decoding limitations) have been highlighted and the discussion on solutions to these two issues have been started. 

From our point of view, we think that enhancements to the false detection issue covered in [4] might still be nice to have as part of the Rel. 13 CA enhancements, whereas we don’t see the number of blind decodes to be a limiting factor and therefore don’t see that a solution will be needed. Nevertheless, we discuss blind decoding reduction techniques in our companion contribution [5] and have considerations on joint grants as a specific solution in addition in [6]. 

In order to summarize here, we would like to make the following proposal related to the remaining work on enhancements to DL control signalling: 

Proposal: Focus the discussions on additional DL control signalling enhancements for LTE CA on the trying to solve the impacts / issue of false positive detection of DL grants. 
3
Conclusions
In this contribution we discuss the current status of the DL control signalling work in RAN1. Based on the available decisions the following observation can be made: 

· Observation: The available agreements in RAN1 on DL control signaling already enable the full functional support of LTE CA up to 32 component carriers.
Additional enhancements can be therefore seen as optimizations that according to our view can be summarize in the following proposal: 

· Proposal: Focus the discussions on additional DL control signalling enhancements for LTE CA on the trying to solve the impacts / issue of false positive detection of DL grants.
References 
[1] R1-151454, “Final Report of RAN1#80 meeting”, MCC
[2] R1-153425, “Final Report of RAN1#80bis meeting”, MCC
[3] RAN1#81bis, Final version of Chairman’s notes
[4] R1-154466, “On the false detection problem with an increasing number of DL component carriers”, Nokia Networks
[5] R1-154467, “On reducing the number of DL control blind decodes”, Nokia Networks
[6] R1-154468, “On joint grants for CA enhancements up to 32 CCs”, Nokia Networks
