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1 Introduction
For cross carrier scheduling, the following was agreed in RAN1#59b. 

· CIF mapping to CCs:

· The mapping from CI values to CCs for each CC enabling CIF is UE specific

· CI to CC mapping is configured by RRC

· At least one carrier should operate during reconfiguration of the CI-to-CC mapping
In RAN1#61, the linkage between PDSCH/PUSCH CC and PDCCH CC was agreed as follows. 

· 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
In RAN1#61bis, RAN1 has received an LS from RAN2 [1] which asks the following. 

1. RAN2 kindly ask RAN1 to indicate if the value of the CIF is unique for each cell configured for a particular UE.
2. RAN2 kindly ask RAN1 to indicate if the CIF is expected to change during the lifetime of an SCell.
Relating to the LS, this contribution discusses CI-to-CC mapping for each PDCCH CC and CI-to-CC mapping reconfiguration, and provide our view on the two questions.  
2 CI-to-CC mapping for each PDCCH CC
In RAN1, it was agreed that the mapping from CI value to CCs for each CC enabling CIF is UE specific. Relating to the first question in the LS, this section discusses whether the UE-specific CI-to-CC mapping is common for all PDCCH CCs or independent. 
Alt 1: common CI-to-CC mapping for all PDCCH CCs (i.e. unique CI value for each scheduled CC) 

In this alternative, CI values on each PDCCH CC are exclusively configured, i.e. different CI values are used for scheduling different PDSCH/PUSCH CCs regardless of PDCCH CC linkage. In this case, the CC index (or CC identifier) discussed in RAN2 can be reused as the value in CIF. 
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Figure 1 Common CI-to-CC mapping for each PDCCH CC

Alt 2: independent CI-to-CC mapping for each PDCCH CC 

In this alternative, CI-to-CC mapping is configured per PDCCH CC as shown in Figure 2. Since UE knows the linkage between PDSCH/PUSCH CC and PDCCH CC, the same CI value may be used for indicating different PDSCH/PUSCH CCs which are scheduled from different PDCCH CCs. This alternative allows scheduling up to 8 PDSCH/PUSCH CCs from each PDCCH CC. This may be beneficial for a future extensibility since more than 8 CCs can be supported by the fixed 3-bit CIF. On the other hand, it is possible to introduce this feature in future release when needed since CI-to-CC mapping is configured in a UE-specific manner. In this alternative, CI value is not unique for each CC, i.e. CC index cannot be used for the CIF. 
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Figure 2 Independent CI-to-CC mapping for each PDCCH CC

Our preference is common CI-to-CC mapping across all PDCCH CCs (i.e. unique CI value for each scheduled CC) for Rel.10.
3 CI-to-CC mapping reconfiguration method 

In our view, once a CI value is assigned to a CC, it is not necessary to change the assigned CI value when other CCs are configured. This means reconfiguration of whole CI-to-CC mapping is not needed.  
In this case, CI value for the CC is configured when CC is added and the CI value is kept until removed as shown in Figure 3. Furthermore, there is no ambiguity of CI values for the existing CCs during the reconfiguration although a short interruption due to RF configuration change may occur depending on UE implementation [3].  
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Figure 3 Incremental change of CI-to-CC mapping 

Above operation would match the desired property of the CC index described in the LS that the CC index remains fixed during the time that the CC is configured. Therefore, the CC index can be reused as the CI value in the CIF. 
4 Conclusion 

In this contribution, CI-to-CC mapping issues are discussed. Our view on the questions from RAN2 is as follows. 
· The value of the CIF is unique for each CC (Pcell and Scell) configured for a particular UE. 
· It is not necessary to change the CI-to-CC mapping during the time that the CC is configured (i.e. the lifetime of Scells) 
Therefore, we propose the CC index discussed in RAN2 is used as the CI value in the CIF. 
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