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1 Introduction

In RAN1#59bis, RAN1 have agreed that CI to CC mapping is configured by RRC. In RAN1# 61, RAN1 have agreed that CFI is configured by RRC. In this paper, we try to analyse some issues in current running CR on cross-scheduling configuration.
2 Discussion

Currently, according to running CR [1] the cross-scheduling configuration is included in “MAC-MainConfigSCell” as below:

MAC-MainConfigSCell-r10 ::=

SEQUENCE {


-- FFS if cif-Presence needs to be signalled explicitly or applies (always & only) when

--  the scheduling P/SCell performs cross carrier scheduling (i.e. is imlicit)

-- The details of the cross carrier scheduling are FFS i.e. the following is merely


--  showing an a potential signalling approach


schedulingCell





CHOICE {



own







NULL,


other







SEQUENCE {




-- Cross carrier scheduling



pdsch-Start-r10





INTEGER (0), 


OPTIONAL,
-- Need FFS



schedulingCell-r10




ServCellIndex-r10

OPTIONAL, 
-- Need FFS

},

...

}
Issue 1: is “MAC-MainConfigSCell” the suitable place for cross-scheduling configuration?

From RAN1 perspective, the CFI is similar to PCFICH, which is used to indicate the PDSCH starting point on a cross-scheduled CC. CIF is used in PDCCH dedicated search space to indicate which cell is scheduled. Most of parameters in cross-scheduling configuration are physical configuration. We think it is suitable to place it into the IE “PhysicalConfigDedicated”. Therefore, we propose that:
Proposal 1: cross-scheduling configuration should be included in the IE “PhysicalConfigDedicated”.
Issue 2: the value range for CFI?
 According to [2] as below:

	The CFI takes values CFI = 1, 2 or 3. For system bandwidths 
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, the span of the DCI in units of OFDM symbols, 1, 2 or 3, is given by the CFI. For system bandwidths 
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, the span of the DCI in units of OFDM symbols, 2, 3 or 4, is given by CFI+1.


In CA scenario, there is no difference for the CFI value compared with R8/9. Similar to R8/9, the value range of CFI should be 1-3 for scheduled CC.
Proposal 2: the value range of CFI should be 1-3 for scheduled CC.
Issue 3: CIF value
In RAN2#70bis, RAN2 discussed whether the cell index is the same as CIF, but no conclusion. RAN2 sent LS to RAN1 to ask their opinion. In [3], RAN1 confirmed they do not assume the CIF value to be equal to the CellIndex. Therefore, RAN2 should define the mapping between CIF and cell index. We think the simple way is to indicate CIF jointly with cross-scheduling configuration, i.e. CIF should be signalled explicitly when cross-scheduling is configured.
Proposal 3: introduce CIF into cross-scheduling configuration, and the value range should be 0-7.

Issue 4: how to handle the cross-scheduling configuration during lifetime?
In [3], RAN1 assume that “all configured SCells start a new lifetime after a PCell configuration/change. Based on this assumption, RAN1 does not expect the CIF value to change during the lifetime of an SCell.” According to RAN1 assumption, CIF value will not be changed during the lifetime. However, it is unclear whether it means cross-scheduling will not be changed during the lifetime. 
From RAN2 perspective, there are at least two cases in which the cross-scheduling might be changed during the lifetime of an SCell:

· A cross-scheduled cell is added;

In this case, the cross-scheduling is started for scheduling/scheduled cell when a scheduled cell is added.
· A cross-scheduled cell is removed;

Obviously, the eNB will not schedule the cell which has been removed. Therefore, the cross-scheduling configuration for scheduled cell will be useless in case the cell is removed. However, the issue is how to handle the scheduling cell? Does UE/eNB still use cross-scheduling configuration for scheduling cell, i.e. CIF, even all scheduled cells have been removed?

We think it is reasonable to stop cross-scheduling for scheduling cell since there is no cross-scheduling function when all scheduled cells have been removed. 
From above analysis, we can see that cross-scheduling may be changed during the lifetime of an SCell. Therefore, we think explicit “release/setup” for cross-scheduling configuration is needed. 

Proposal 4: introduce explicit “release/setup” for cross-scheduling configuration.
Issue 5: is delta signalling suitable for cross-scheduling configuration?

RAN2 have agreed that delta signalling can be used for SCell/PCell configuration upon Reconfiguration and Handover. It is reasonable to use delta signalling mechanism for cross-scheduling configuration. However, do we need to use delta signalling in IE level?
In table 1, we analyze how many bits it can save if delta signalling is used in IE level. 

Table 1
	IE
	Analysis

	CFI    INTEGER (1..3)
	The CFI is 2 bits. 
For delta signalling mechanism, we need to introduce Need “ON” for it. It can reduce 2 bit if delta signalling can work. However, it needs extra 1 bit for option function.
If delta signalling can not work, it will introduce extra 1 bit.

	ServCellIndex   INTEGER (0..7)
	The ServCellIndex is 3 bits.
For delta signalling mechanism, we need to introduce Need “ON” for it.  It can reduce 3 bits if delta signalling can work. However, it needs extra 1 bit for option function.
If delta signalling can not work, it will introduce extra 1 bit.

	CIF    INTEGER (0..7)
	The CIF is 3 bits.
For delta signalling mechanism, we need to introduce Need “ON” for it.  It can reduce 3 bits if delta signalling can work. However, it needs extra 1 bit for option function.
If delta signalling can not work, it will introduce extra 1 bit.


From above table, there is little benefit for delta signalling approach in IE level. Therefore, we propose that:
Proposal 5: for delta signalling, the parameters in cross-scheduling configuration should be mandatory.
Issue 6 How to indicate cross-scheduling configuration when cross-scheduling starts due to addition of a scheduled CC?
There are two alternatives to indicate the cross-scheduling configuration:

Option 1: 
As potential signalling approach in running CR, the cross-scheduling configuration is presented in every scell’s configuration. For non cross-scheduling case or the cell as scheduling cell case, the “own” is presented. The detail configuration is only presented for scheduled cell.  
Based on above proposals, we update current draft structure in running CR [1] as below:


schedulingCell





CHOICE {



own







NULL,



other







SEQUENCE {




-- Cross carrier scheduling




pdsch-Start-r10





INTEGER (1..3), 





schedulingCell-r10




ServCellIndex-r10, 




schedulingCellIndicatorfield-r10

Cif-r10,




scheduledCellIndicatorfield-r10


Cif-r10


}

},
According to above structure, when a new CC is added as scheduled CC, we only need to configure cross-scheduling configuration in new Scell’s configuration. It will not impact scheduling cell’s configuration when a new CC is added as scheduled CC.
However, there are some drawbacks for this structure:

· It is slightly strange to indicate scheduling cell’s CIF in another Cell’s configuration. 
· In case one cell schedules two cells, we have to indicate scheduling cell’s CIF in another two scell’s cross-scheduling configuration. It introduces redundancy.
· It can not indicate the “stop” of cross-scheduling for scheduling cell.

Option 2: 

Similar to potential signalling approach in running CR, the cross-scheduling configuration is presented in every scell’s configuration.
For non cross-scheduling case, the “own” is presented but “CellIndicatorfield” is absent. 
For cross-scheduling case, the “own” is presented for scheduling cell and “CellIndicatorfield” is presented. The “other” is presented for scheduled cell.  
The potential signalling approach is as below:


schedulingCell





CHOICE {



own








SEQUENCE {




CellIndicatorfield-r10



Cif-r10 


OPTIONAL
-- Cond cross-scheduling


},


other







SEQUENCE {




-- Cross carrier scheduling




pdsch-Start-r10





INTEGER (1..3), 





schedulingCell-r10




ServCellIndex-r10, 




CellIndicatorfield-r10



Cif-r10


}

},
From functionality perspective, it is clearer than option 1. And it can indicate “stop/start” clearly. When cross-scheduling is not used, the “own” is presented and “CellIndicatorfield” is absent.
According to above structure, when a new CC is added as scheduled CC, we need to update exist Cell’s configuration together with new Scell’s configuration. It will introduce extra signalling consumption even we have delta signalling approach. However, considering it is only used in the CA case, the overhead is not a big issue.

Therefore, we think option 2 is better.
Proposal 6: adopt the structure in option 2 as baseline for cross-scheduling configuration.   
3 Conclusion

In this contribution, we analyze some issues on cross-scheduling configuration and propose that. 
Proposal 1: cross-scheduling configuration should be included in the IE “PhysicalConfigDedicated”.
Proposal 2: the value range of CFI should be 1-3 for scheduled CC.
Proposal 3: introduce CIF into cross-scheduling configuration, and the value range should be 0-7.

Proposal 4: introduce explicit “release/setup” for cross-scheduling configuration.
Proposal 5: for delta signalling, the parameters in cross-scheduling configuration should be mandatory.

Proposal 6: adopt the structure in option 2 as baseline for cross-scheduling configuration.  
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