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1 Introduction
In RAN1#85 meeting, regarding to eLAA, the following agreements have been achieved for UL/DL scheduling combination 2 [1].
Agreements:

· Support UL/DL Scheduling Combination 2: Self-scheduling on DL and cross-carrier scheduling on UL
· The UE to monitor for DCI formats scheduling PUSCH of a single eLAA Scell on one UL licensed-band scheduling cell

· i.e. DCI formats 0A/0B, Formats 4A/4B if configured for TM2

· The UE to monitor for DCI formats scheduling LAA PDSCH on the LAA SCell

· i.e. DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D

· Configuration details of enabling self-scheduling on DL and cross-carrier scheduling on UL are up to RAN2

· FFS: If UCI cell groups concept is agreed, then whether scheduling is allowed from outside the UCI cell group

· FFS: Whether cross-carrier transmissions of DCI scheduling on the UL is only applicable to PUSCH scheduling or whether it may be applicable to all the UL DCIs for the UL (e.g. if agreed, DCI for SRS triggering etc).

· FFS: How to manage the number of blind decodes at the UE side in general (equally applicable for other scheduling combinations)? 

In this contribution, we discuss the RRC signaling to enable self-scheduling on DL and cross-carrier scheduling on UL.
2 Rel-13 RRC signaling of cross-carrier scheduling
Four possible scheduling combinations for an LAA SCell are identified in TR [2] as below,
-
Combination 1: Self-scheduling on both DL and UL

-
Combination 2: Self-scheduling on DL and cross-carrier scheduling on UL

-
Combination 3: Cross-carrier scheduling on DL and self-scheduling on UL

-
Combination 4: Cross-carrier scheduling from the same scheduling carrier for both DL and UL

The LTE design in Rel-13 supports only combinations 1 and 4 above.  According to the ‘CrossCarrierSchedulingConfig’ in[3], when combination 1 is used, ‘Own-r13’ will be present.  With this indication, only the (e)PDCCH of the PDSCH cell need to be monitored by UE. While for combination 4, ‘other-r13’ including ‘schedulingCellId’ will be present. With this indication, only the (e)PDCCH of  the other scheduling cell need to be monitored by UE.
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)



}


}

}

CrossCarrierSchedulingConfig-r13 ::=

SEQUENCE {


schedulingCellInfo-r13



CHOICE {



own-r13







SEQUENCE {




-- No cross carrier scheduling




cif-Presence-r13





BOOLEAN



},



other-r13






SEQUENCE {




-- Cross carrier scheduling




schedulingCellId-r13



ServCellIndex-r13,




pdsch-Start-r13





INTEGER (1..4),




cif-InSchedulingCell-r13



INTEGER (1..7)


}

}
}

-- ASN1STOP

3 Proposed RRC signaling to support scheduling combination 2

In order to support UL/DL scheduling combination 2, it is necessary to enhance the existing information element (IE) or add some new IE.

New IE ‘CrossCarrierSchedulingConfig-r14’ can be seen as below.

· For combination 1

· ‘own-r14’ in both ‘DLschedulingCellInfo-r14’ and ‘ULschedulingCellInfo-r14’ is present.

· UE behavior: UE need to monitor the (e)PDCCH of the PDSCH cell only for both DL&UL scheduling information.

· For combination 4

· ‘other-r14’ in both ‘DLschedulingCellInfo-r14’ and ‘ULschedulingCellInfo-r14’ is present and the ‘schedulingCellId’ in these two parts are the same other scheduling cell

· UE behavior: UE need to monitor the (e)PDCCH of the other scheduling cell only for both DL&UL scheduling information.

· For combination 2

· ‘other-r14’ in ‘ULschedulingCellInfo-r14’ is present and ‘own-r14’ in ‘DLschedulingCellInfo-r14’ is present.

· UE behavior: UE need to monitor the (e)PDCCH of the PDSCH cell for DL scheduling information and to monitor the (e)PDCCH of the other scheduling cell for UL scheduling information.

· CrossCarrierSchedulingConfig information elements
· -- ASN1START

· ……

· CrossCarrierSchedulingConfig-r14 ::=

SEQUENCE {

· 
DLschedulingCellInfo-r14



CHOICE {

· 

own-r14







SEQUENCE {




-- No cross carrier scheduling

· 

cif-Presence-r14





BOOLEAN

· 

},

· 

other-r14






SEQUENCE {




-- Cross carrier scheduling

· 

schedulingCellId-r14




ServCellIndex-r14,

·       
pdsch-Start-r14





INTEGER (1..4),

·    
cif-InSchedulingCell-r14



INTEGER (1..7)
· 

}
· 
}
· 
ULschedulingCellInfo-r14



CHOICE {

· 

own-r14







SEQUENCE {




-- No cross carrier scheduling

· 

cif-Presence-r14





BOOLEAN

· 

},

· 

other-r14






SEQUENCE {




-- Cross carrier scheduling

· 

schedulingCellId-r14




ServCellIndex-r14,

·       
pdsch-Start-r14





INTEGER (1..4),

·    
cif-InSchedulingCell-r14



INTEGER (1..7)
· 

}
· 
}
}

· -- ASN1STOP

Proposal 1: RAN2 to agree the proposed CrossCarrierSchedulingConfig IE to separate the scheduling cell information of DL&UL.
4 Conclusions
In this contribution, we present the discussion on RRC signaling to support UL/DL scheduling combination 2. Based on our analysis, we have the following proposal:
Proposal 1: RAN2 to agree the proposed CrossCarrierSchedulingConfig IE to separate the scheduling cell information of DL&UL.
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