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1 Introduction

In RAN1#61, the agreement of the linkage between PDSCH/PUSCH and PDCCH was agreed:
· Each PDSCH/PUSCH CC can be scheduled only from a single DL CC, i.e. the UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC.
· For any DL carrier where the UE monitors PDCCH with CIF, 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.
Consequently, if cross-carrier scheduling is used, UE should be informed of the CC linkage on cross-carrier scheduling for monitoring the scheduling/grant signaling. In this document, our opinions on how to transmit the CC linkage information on cross-carrier scheduling to UE are given.
2 Linkage Information Transmission
As control information, the CC linkage information on cross-carrier scheduling is transmitted by PHY, MAC or RRC signalling?
Reliability
If UE could not properly get the linkage information, it could not correctly get the scheduling/grant information and the data transmission might be influenced. Therefore, the linkage information must be transmitted with high reliability. Comparing the transmission reliability by PHY, MAC and RRC signalling, it is the best by RRC signalling, and is the worst by PHY signalling.
Transmission Delay
When a CC is active, the linkage information should be transmitted to UE when the linkage relationship is changed. If UE could not get the information in time, the data transmission might be influenced. Consequently, the transmission delay should be short. Comparing the transmission delay by PHY, MAC and RRC signalling, it is the shortest by PHY signalling, and is the longest by RRC signalling.
Load status of control channel
The load status of the control channel should be considered to select the proper DL CC used for carrying cross-carrier scheduling information. MAC makes scheduling or grant for DL or UL data transmission, which could obtain the sufficient information on the load of the channel resources, including the traffic channel and the control channel. RRC also could get the load status of the system resource, but it is less accurate and sufficient than that obtained by MAC. PHY could not get this information.
CC activation/deactivation information
If the CC is not active for UE, UE need not monitor its scheduling/grant information of the CC. And when the CC is activated or deactivated, the linkage relationship might be changed which should be notified to UE. The CC activation/deactivation is controlled by MAC, and the information will be transmitted to PHY and not transmitted to RRC. Therefore, MAC will more directly know whether the linkage relationship need to be changed or not than RRC or PHY. The following table1 shows the comparison of the linkage information transmitted by PHY, MAC and RRC.
Table1 comparison of PHY, MAC and RRC
	
	PHY
	MAC 
	RRC

	Reliability
	worst
	medium
	best

	Transmission Delay
	shortest
	medium
	longest

	Load Status of Control channel
	-
	sufficient and accurate
	less sufficient and accurate

	CC activation/deactivation information
	get from MAC
	create
	not get


From comparison, MAC could get more sufficient and accurate load status of the resource and directly control the CC activation/deactivation which might influence the linkage relationship on cross-carrier scheduling, which makes MAC could determine the linkage relationship. And the transmission reliability and delay of MAC CE are acceptable.
Proposal 1: The CC linkage information on cross-carrier scheduling is transmitted by MAC CE.
3 Conclusion
If cross-carrier scheduling is used, UE should be informed of the CC linkage on cross-carrier scheduling for monitoring the scheduling/grant signaling.

Proposal 1: The CC linkage information on cross-carrier scheduling is transmitted by MAC CE.
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