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1. Introduction

In RAN1#80b, RAN1 agreed to keep the Rel-10 CIF size of 3bits in the DCI on DL control signalling for CA even with support up to 32 CCs. It is FFS on mapping of ServingCellID to CIF for a scheduled cell. 
Since the issue is related to RAN2 scope, this paper will introduce issues regarding mapping of ServingCellID to CIF for a scheduled cell.
2. Discussion
For the cross-carrier scheduling, the eNB provides schedulingCellId IE to UE. The IE indicates a serving cell scheduling the concerned SCell. Then UE can identify which cell signals the downlink allocation and uplink grants for the scheduled SCell. Since the scheduling cell can deliver the downlink allocation and uplink grant over PDCCH for multiple scheduled SCells, CIF (Carrier Indicator Field) in PDCCH (of the scheduling cell) is used to distinguish between the scheduled SCells. If the CIF for a PDCCH assignment corresponds to the scheduled SCell’s serving cell index, the UE applies the assignment for the scheduled SCell.
In Rel-12, a CIF of 3 bits for cross-carrier scheduling can indicate a serving cell with DL/UL data transmission among 5 cells. The value of CIF corresponds to the serving cell index. If the number of serving cells to be indicated by the CIF is at most 8, there may be no more spec. impacts to support cross-carrier scheduling within 8 cells. On the other hand, in order to support cross-carrier scheduling for CA with more than 8 cells (up to 32 cells), aspects to be discussed are as follows: 
· Serving cell index
· Mapping of serving cell ID to CIF for a scheduling cell

In Rel-12, only CA with at most 5 cells is supported and then serving cell index was defined from 0 to 7. In order to support CA with up to 32 cells, serving cell index should be naturally extended to 31. Then, serving cell index has 0 to 31 in Rel-13 CA. 
In Rel-12, CIF value is the same as serving cell index of a serving cell. In case of Rel-13 CA with up to 32 cells, the scheduled cells with the serving cell index of 8 to 31 would not have the corresponding CIF value by current specification. Thus, mapping of a CIF value to a serving cell with 8 to 31 is necessary for cross-carrier scheduling. The two options can be considered to solve the problem. 
· Option 1: new CIF is introduced in CrossCarrierSchedulingConfig IE. In the legacy, the CIF is same as the serving cell index of the scheduled SCell. Since the legacy approach cannot be applied to the scheduled cells with the serving cell index of 8 to 31, new CIF is explicitly signalled via RRC. The new CIF is not related to the scheduled SCell’s serving cell index at all. The value of the new CIF will be assigned so that it cannot be overlapped among the SCells cross-carrier scheduled by the scheduling cell. With the option, if the new CIF signalled via RRC is detected over PDCCH of the scheduling cell, the UE applies the relevant PDCCH assignment for the scheduled SCell associated with the new CIF. The ASN.1 below is an example to signal the new CIF.
CrossCarrierSchedulingConfig information elements
-- ASN1START

CrossCarrierSchedulingConfig-r10 ::=

SEQUENCE {


schedulingCellInfo-r10



CHOICE {



own-r10







SEQUENCE {




-- No cross carrier scheduling




cif-Presence-r10





BOOLEAN


},


other-r10







SEQUENCE {




-- Cross carrier scheduling




schedulingCellId-r10



ServCellIndex-r10,



pdsch-Start-r10





INTEGER (1..4)



cifforScheduledCell




INTEGER (0..7)


}

}
}

-- ASN1STOP

· Option 2: mapping of a CIF value to a scheduled cell can be fixed by an equation (e.g. modulo operation). For example, an 8-modulo operation is performed with the serving cell index of the scheduled SCell. In that case, the value derived from the module operation can be expressed the current range of CIF of 0 to 7. But, in order not to overlap the derived value for a scheduling cell, the serving cell index of the scheduled SCell is appropriately configured, i.e. two SCells with the serving cell index of 5 and 13 cannot be cross-carrier scheduled by a same scheduling cell. However, it is assumed to easily avoid the confusion.
Note that new CIF mapping by two options can be signalled for Rel-13 UEs supporting CA with more than 5 cells even in case the UEs are configured with at most 5 cells in order to avoid configuration confusion.

Proposal: Mapping of a CIF value to a scheduled cell can be configured by higher layer or fixed by an equation.

Since the issue has been also discussed in RAN1, we can wait for the RAN1 decision.
3. Conclusion
It is proposed that
Proposal: Mapping of a CIF value to a scheduled cell can be configured by higher layer or fixed by an equation.
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