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1
Introduction
At RAN1#80bis the issue of cross-carrier scheduling has been discussed and the following related agreement could be achieved:

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

· FFS: Mapping of ServingCellID to CIF for a scheduling cell

· FFS: USS definition and relation to CIF
As can be seen, the definition of the user specific search space in relation to the CIF needs to be still clarified, as marked in yellow as FFS point. In this contribution we discuss the CIF to USS relation for the 3bit CIF operation as well as in the Appendix discuss on how the USS can be extended in the case of potential introduction of joint grants. 

2
On USS for cross-carrier scheduling
In current LTE, the USS for cross-carrier scheduling is defined in 36.213 [2] in Sec. 9.1.1 (for PDCCH) as follows:

	The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space 
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 is defined by a set of PDCCH candidates. For each serving cell on which PDCCH is monitored, the CCEs corresponding to PDCCH candidate m of the search space 
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 is defined below, 
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. For the PDCCH UE specific search space, for the serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator field then 
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 is the carrier indicator field value, else if the monitoring UE is not configured with carrier indicator field then 
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 is the number of PDCCH candidates to monitor in the given search space.


Therefore, the candidates in a given search space for several (up to 5) cross-carrier scheduling CCs are cyclically extended from the candidates of the PCell (having nCI =0 according to Rel. 10 CA operation). The same principle has been used to support cross-carrier scheduling from EPDCCH in Rel. 11, where the factor b= nCI is used to provide the same functionality. Although, in the remainder of this contribution we use the PDCCH description in terms of m’ for PDCCH, the same is equally applicable to b for EPDCCH. 
The simplest and most straightforward way would be simply to reuse this principle for also up to 8 CCs, as illustrated in Figure 1. 
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Figure 1: Illustration of USS extension according to Rel. 10 CA

As we could not identify any disadvantages of such an approach, we therefore propose to keep the spirit of the Rel. 10 USS definition in case of cross-carrier scheduling. 
Proposal: Keep the Rel. 10 CA USS definition for cross-carrier scheduling. Just a larger extended CIF range up to 8 carriers for the carrier indicator field is to be utilized. 
In Appendix A, we still have some considerations on how to extend the USS framework in case of having DL control channel enhancements including joint grants considered. 
3
Conclusions
In this contribution we discuss the user specific search space (USS) definition when extending the cross-carrier scheduling capabilities for enhanced carrier aggregation. Based on the discussions in this contribution, we suggest:

Proposal: Keep the Rel. 10 CA USS definition for cross-carrier scheduling. Just a larger extended CIF range up to 8 carriers for the carrier indicator field is to be utilized. 
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Appendix A: USS extensions for potential Joint Grants
First of all, we would like to note here that we have not identified a clear benefit or need for introducing joint grants for eCA up to 32CCs. Joint grants basically inherently include the feature of cross-carrier scheduling, as with a single grant carried on a scheduling cell several carriers are to be scheduled. 
Based on the discussions in Sec. 2 and reusing and just extending the Rel. 10 USS thinking, the same can be equally applied also to the joint grant operation. Figure 2 shows the example of considering a joint grant just as another component carrier in terms of USS definition for the example of 4 joint grants / cell groups to be scheduled from that carrier on top of individual grant cross-carrier scheduling. 
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Figure 2: USS extension including Joint Grants on a scheduling cell also configured for cross-carrier scheduling.

As can be seen from Figure 2, the basic Rel. 10 USS definition is again just extended by the joint grants. In case the scheduling cell would only carry joint grants and is not configured for cross-carrier scheduling of individual grants, the USS definition actually that way for up to 4 cell groups would be the same as for Rel. 10 CA cross-carrier scheduling as shown in Figure 3:
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Figure 3: USS extension including Joint Grants on a scheduling cell not configured for cross-carrier scheduling
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