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Discussion and Decision
1 Introduction 
At RAN1#62, an LS [2] was sent to RAN2 to answer [1]. There’re two FFS topics, the lifetime of Scell and the linkageship between CIF values and CellIndices. This document tries to share the views on these two topics, and discuss how to configure CIF in Rel-10.
2 Discussion
2.1  the lifetime of Scell 
RAN1 has agreed that CIF is used for cross scheduling in CA. It means if a secondary carrier is cross scheduled, DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space should be supported by explicit CIF always. Otherwise, the scheduling just follows R8/9. If cross scheduling is used, the search space in PDCCH is caculated according to CIF and the PDCCH is specified by RRC. When scheduling relationship is changed then for a specific CC, search space will be anyway changed. So does it when CIF changes. So changes of scheduling relationship or CIF for a specific CC will introduce the ambiguity issue. 
And it is our understanding that RAN1 requires that CIF of a SCell should not be changed unless PCell is changed or during the lifetime of an SCell in order to avoid potential ambiguity issue. 
In order to meeting RAN1’s requirement, scheduling relationship or CIF won’t be changed unless PCell is changed or intended SCell is released. So from RAN2 point of view, the lifetime of Scell is between addion/release of a SCell with same cell index, and scheduling relationship or CIF won’t be changed during the lifetime of Scell.

Proposal 1: the lifetime of Scell is between add/release of one SCell with same cell index, and scheduling relationship or CIF won’t be changed during the lifetime of Scell
2.2 linkageship between CIF values and CellIndices
There’re two alternatives in [2] listed in the following:
· Alt 1: Applying a unique CIF to each DL/UL CC for a particular UE

· Alt 2: Allowing reuse of a CIF between the CCs which are scheduled from different PDCCH CCs for a particular UE

From RAN2 point of view, alt1 can be devided into two alt1-1 and alt1-2 based on whether CIF has a new IE. Alt1-1 is that no new IE is included and the value of CIF is equal to cell index of the same cell. Alt1-2 is that a new IE is included and the value can be different to cell index of the same cell. Before comparing the three alternatives, some further details on the configuration of CIF are clearified. 

Based on RAN1’s agreement, if a Scell is cross scheduled, CIF should be included in PDCCH, otherwise no CIF. It’s our understanding that this is only for CCs which are scheduled by the same PDCCH. An example is shown in figure 2.1. Both Pcell and Scell1 are scheduled by itself so no CIF is used. Scell2 and Scell3 are scheduled by Scell2, so CIF is used. In this case, group a, b and c won’t interact. 
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Figure 2.1

Proposal 2: if a Scell is cross scheduled, CIF should be included in the corresponding scheduling PDCCH, others keep unchanged.
How to set CIF for scheduling CC? If CIF of scheduling CC is fixed to 0, it’s no need to configure it so the signalling overhead and the resource of CIF can be saved. So it’s proposed to fix CIF as 0 for scheduling CC.
Proposal 3: if a Scell is cross scheduled, CIF is fixed to 0 for scheduling CC 
But the ambiguity issue is unavoidable in this case because DCI Format Size is different depending on whether CIF is used or not. An example is shown in figure 2.2. When a Scell scheduled by Pcell is added, CIF should be used, the ambiguity issue is unavoidable based on the agreement so far. 
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Figure 2.2
There is only Pcell at T1 so no CIF is used for backward compatability. At T2, Scell1 scheduled by Pcell is added, CIF is used. Even if CIF of Pcell is 0 (search space is not change), DCI farmat size has changed. So there’s ambiguity now. 
On the other hand, when a scheduling CC is removed then scheduling relationship must reshuffel. In that case even CIF is kept the same, potential ambiguity issue still exists because search space is changed.
In order to avoid ambiguity, some restrictions should be included such as scheduling CC can’t be released before Pcell changes. Or scheduling CC is released through handover procedure, and it’s not aligned to the agreement in RAN2. So the ambiguity can only be decreased by eNB implementation such as configuring Scell and the scheduleing relationship carefully.

Proposal 4: from RAN2 point of view, the ambiguity issue is unavoidable.
The comparation of the above three alternatives are listed in table 2.1.
Table 2.1
	
	Alt1(CIF is unique)
	Alt2 (CIF of scheduling CC is zero and CIF of scheduled CC is configured and reusable)

	
	Alt1-1: CIF = cell index
	Alt1-2: a new IE for CIF is included and the value can be different to cell index, CIF of scheduling CC is zero.
	

	Max aggregated cells including Pcell
	8
	More than 8 (an example is shown in figure 2.3)
	More than 8

	Signalling overhead
	less
	Configure CIF explicitly 
	Configure CIF explicitly 

	Search space
	scattered

	scattered

	more compacted

	flexibility
	less
	more
	most

	Impacts on specification
	No change to ASN.1 based on the current 36.331 CR which has included the sCellIndex-r10, just one sentence to describe CIF is the same value as cell index if this Scell is cross-scheduled. The corresponding CR refers to section Annex 5.1.
	Explicit IE for CIF which can be added in cross-schedulingScell-r10. The corresponding CR refers to section Annex 5.2.
	Explicit IE for CIF which can be added in cross-schedulingScell-r10. The corresponding CR refers to section Annex 5.3.


An example is show in figure 2.1 in which 10 cells are aggregated. Pcell, Scell2, Scell4, Scell6 and Scell8 are scheduled by themselves, and their CIF is set as 0. Scell1 is scheduled by Pcell, so does Scell3, Scell5, Scell7 and Scell9. Because they are cross scheduled and different CIFs should be set. If all of the Scells are normal scheduled, the number of Scells has no limitation.  
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Figure 2.3
From table 2.1, alt1-2 is a little bit better than the other two, so we prefer alt1-2. 
Proposal 5: kindly ask RAN2 to compare the three alternatives above on how to configure CIF
2.3 how to configure CIF in Rel10
From the agreement of RAN1#61bis listed below we can see that the configuration of CIF is CC specific, so they are for xCell. And the structure will be named as cross-schedulingScell-r10 and included in RadioResourceConfigDedicatedSCell-r10.
· RAN1 has determined that for UEs that may be cross-carrier scheduled using CIF, a single value of the PDSCH starting position on the CC carrying the PDSCH should be indicated to the UE by RRC. 
On the other hand, scheduling-PDCCH is schedulingCell-r10 in [3]. PCFICH is pdsch-Start-r10 in [3], the description is ‘Indicates the starting point of the UE specific search space [x]’. In RAN1 CR [4], the higher parameter is PDSCHStartingPosition, and the description should be the start point of PDSCH which is cross-scheduled by schedulingCell-r10. 

Another parameter is CIF. According to section 2.2, it should be configured explicitly. And it’s proposed to be included in cross-schedulingScell-r10.
According to proposal3, some description such as ‘CIF is 0 for scheduling CC’ should be added in the field description of ‘schedulingCell’.
3 Conclusion 
It is proposed that:

Proposal 1: the lifetime of Scell is between add/release of a SCell with same cell index, and scheduling relationship or CIF won’t be changed during the lifetime of Scell
Proposal 2: if a Scell is cross scheduled, CIF should be included in the corresponding scheduling PDCCH, others keep unchanged.
Proposal 3: if a Scell is cross scheduled, CIF is fixed to 0 for scheduling CC
Proposal 4: from RAN2 point of view, the ambiguity issue is unavoidable.
Proposal 5: kindly ask RAN2 to compare the three alternatives above on how to configure CIF
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5 Annex
5.1  alt1-1
–
SCellIndex

The IE SCellIndex concerns a short identity, used to identify an SCell. CIF is the same value as SCellIndex if this Scell is cross-scheduled.
SCellIndex information element
-- ASN1START

SCellIndex-r10 ::=





INTEGER (1..7)


-- A 3b parameter, but exact value

















-- range is FFS

-- ASN1STOP

5.2  atl1-2

–
cross-schedulingScell-r10
cross-schedulingScell-r10 ::=

SEQUENCE {


schedulingCell





CHOICE {



own







NULL,



other







SEQUENCE {




-- Cross carrier scheduling




PDSCHStartingPosition-r10


INTEGER (0), 


OPTIONAL,
-- Need FFS



schedulingCell-r10




ServCellIndex-r10

OPTIONAL, 
-- Need FFS
              CIF                                        INTEGER (1..7)

},

...

}

	MAC-MainConfig field descriptions

	CIF
Xxxx in TS 36.213[x]. It’s used to caculate the search space in the schedule PDCCH when the corresponding Scell is cross-scheduled. It’s unique for a particular UE.


5.3  alt2

–
cross-schedulingScell-r10
cross-schedulingScell-r10 ::=

SEQUENCE {


schedulingCell





CHOICE {



own







NULL,



other







SEQUENCE {




-- Cross carrier scheduling




PDSCHStartingPosition-r10


INTEGER (0), 


OPTIONAL,
-- Need FFS



schedulingCell-r10




ServCellIndex-r10

OPTIONAL, 
-- Need FFS
              CIF                                        INTEGER (1..7)

},

...

}

	MAC-MainConfig field descriptions

	CIF
Xxxx in TS 36.213[x]. It’s used to caculate the search space in the schedule PDCCH when the corresponding Scell is cross-scheduled. It’s unique among the CCs which are scheduled from one PDCCH CC for a particular UE.
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