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1. Introduction

In this document we discuss some issues regarding CIF (carrier indicator field) presence and CIF value. Firstly, we discuss if CIF presence is per UE or per PDCCH Cell and then discuss the applied timing of CIF presence/absence. Secondly, we discuss if CIF value is unique (as Cell Id) or can be reused. Lastly, we discuss how to set CIF value.
2. Discussion 
Here an example is used to help understanding all the following proposals. PCell 0, SCell 2 and SCell 4 have their own PDCCH so they are called PDCCH Cells.
	Cell Index
	Cross carrier scheduling
	Active state
	CIF value

Alt. 1in LS [3] 
	CIF value

Alt. 2 in LS [3]
	CIF value

Alt. 3

	PCell  0
	PDCCH
	(
	P D SCH
	Activated
	0
	0
	0

	
	
	(
	P U SCH
	
	
	
	

	SCell  1
	
	(
	P D SCH
	Activated
	1
	Configured by RRC e.g. 1
	1

	
	
	(
	P U SCH
	
	
	
	

	SCell  2
	PDCCH
	(
	P D SCH
	Activated
	2
	0
	0

	
	
	(
	P U SCH
	
	
	
	

	SCell  3
	
	(
	P D SCH
	De-activated
	3
	Configured by RRC e.g. 1
	3

	
	
	(
	P U SCH
	
	
	
	

	SCell  4
	PDCCH
	(
	P D SCH
	Activated
	4
	0
	0

	
	
	(
	P U SCH
	
	
	
	


2.1 CIF presence
The first issue is to discuss that CIF presence is per UE or per PDCCH Cell because it seems to have no clear common understanding. In the beginning most people in RAN1 might think that it should be per UE for simplicity or something else. It means that CIF would be present or not in all PDCCHs of all PDCCH Cells for a UE. Referring to the above example, if CIF presence is per UE, then CIF is still present in the PDCCH of SCell 4 even though it only schedules itself.
However, from RAN2 point of view, it seems to have no clear benefit to have this kind of restriction. It should be more logical per PDCCH Cell because one set of a PDCCH Cell and its associated scheduled SCells is independent of other sets after agreeing that a SCell can be only scheduled from a PDCCH Cell. Besides, in [1] R1-105111 36213 Draft CR, it is specified in section 7.1 that 

“A UE configured with the carrier indicator field for a given serving cell may assume that the carrier indicator field is not present in any PDCCH of the serving cell with CRC scrambled by SI-RNTI, P-RNTI, RA-RNTI, Temporary C-RNTI, TPC-RNTI, SPS C-RNTI or by C-RNTI if located in the common search space that is described in section 9.1. Otherwise, the configured UE shall assume that for the given serving cell the carrier indicator field is present in PDCCH located in the UE specific search space described in section 9.1 when the PDCCH CRC is scrambled by C-RNTI or SPS C-RNTI.”
So later it seems to imply that RAN1 become to prefer per PDCCH Cell. Referring to the above example, CIF is present in the PDCCH of PCell 0 / SCell 2 and could not be present in the PDCCH of SCell 4.
Proposal 1:   propose/confirm that CIF presence is per PDCCH Cell.
In [2] R1-103467, one issue is to discuss that during the reconfiguration of CIF presence/absence, eNB and UE may have different understanding on the DCI formats payload size (i.e. one is including CIF and the other is not). Several solutions are proposed like sending two DCI sizes, configure the presence/absence of CIF per CC, always keep the presence of CIF or etc. And the conclusion is to leave it to implementation from RAN1 point of view. However, RAN1 still need to know the applied timing of CIF presence/absence so RAN2 still need to discuss it.
We think that if any SCell without PDCCH is scheduled by a PDCCH Cell then it is nature that CIF should be present in the PDCCH of the PDCCH Cell. However, one potential issue is that if all SCells configured to be scheduled by a PDCCH SCell are deactivated, is CIF still present in the PDCCH of the PDCCH SCell? For simplicity, it is proposed ‘Yes’. Referring to the above example, it means that CIF is still present in the PDCCH of SCell 2 even if SCell 3 is deactivated. For SCell 4, it is nature that CIF is not present in PDCCH because SCell 4 only schedules itself (so it is the same as Rel-8).
On the contrary, the simplest way is to explicitly use one bit for each PDCCH SCell to indicate if CIF is present. This way allows that CIF is still present in the PDCCH of the PDCCH Cell which only schedules itself. However, it seems no much benefit to have this flexibility.
Proposal 2a: (implicit way):   If a PDCCH Cell is configured to schedule more than one Cell then CIF is present in the PDCCH of the PDCCH Cell. 
If PDCCH Cell is configured to only schedule itself then CIF is not present.
Proposal 2b: (explicit way):   Use one bit for each PDCCH Cell to indicate if CIF is present.
2.2 CIF value
The second issue is to discuss if CIF value is unique (as Cell Id) or can be reused. In [3] RAN1 LS R2-105281 which is to respond [4] R2-104209 (LS on CIF values) from RAN2, two alternatives are provided by RAN1 and for these two alternatives, it is obvious that a CIF value is unique per PDCCH CC perspective.
· 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

It seems that if Alt 1 is chosen (i.e. applying unique CIF) then the further agreement will probably reuse Cell Id as CIF value for saving signalling overhead. If this is true then we think that Alt 2 might be better than Alt 1 because we share the same view with [5] R2-104787 that Cell Id and CIF value are used for different functions so it is improper to connect them. Besides, in RAN1 LS, it is mentioned that “Alt 2 seems to be suitable for future proof design because it can support more than 8 CCs per UE and provide more flexibility in CIF selection” but of course “RAN1 has not identified a scenario in Rel-10 where Alt2 utilizes those advantages.” Based on the above consideration, we propose to adopt Alt. 2. Referring to the above example, CIF value = 1 is reused/configured for SCell 1 and SCell 3. And Of course, they can be freely set to other values even different or even the same as their Cell Ids.
Proposal 3:   adopt Alt 2 
In the following, we discuss how to set CIF value so that RAN1 can know all associated CIF values of each PDCCH Cell to decide their corresponding search spaces. In [6] R1-105033, it has been agreed that 
	For any DL carrier with CIF where the UE monitors PDCCH, a UE-specific search space 
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During RAN1 discussion of the formula, it seems that people like to keep the location of search space as Rel-8 so it is logical to use CIF value = 0 for self-scheduling (i.e. for PDCCH Cell itself). When CIF value 
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 is 0, the formula is the same as Rel-8. Besides, one potential benefit might be to avoid the ambiguity when CIF value is reconfigured if possible. Referring to the above example, it can be seen in Alt 2 and Alt 3 that CIF value for PDCCH Cell itself (i.e. PCell 0, SCell 2 and SCell 4) is 0. Alt 3 is a variant of Alt 1 and the difference is that CIF values of all PDCCH Cells are different for Alt 1 but the same for Alt 3.
Proposal 4:   use CIF value = 0 for self-scheduling (i.e. for PDCCH Cell itself) 
For Alt 1 and 3, if it is agreed to reuse Cell Id as CIF value then it is obvious that the CIF value of SCell without PDCCH scheduled by a PDCCH Cell can be the same as the SCell Id. As for Alt 2, CIF value of SCell without PDCCH scheduled by a PDCCH Cell can be freely assigned by RRC. Referring to the above example, it can be seen that CIF value is mainly used for SCells without PDCCH (i.e. SCell 1 and SCell 3) which are scheduled by a PDCCH Cell to provide identification when cross carrier scheduling is enabled.
Proposal 5a:  for Alt 1 and 3, CIF value of SCell without PDCCH scheduled by a PDCCH Cell is the same as the SCell Id.
Proposal 5b:  for Alt 2, CIF value of SCell without PDCCH scheduled by a PDCCH Cell is explicitly configured by RRC.
Potential text proposals are attached in the end for reference.

3. Conclusion
In this document, we discuss several issues regarding cross carrier scheduling and CIF. Here are all proposals.
Proposal 1:   propose/confirm that CIF presence is per PDCCH Cell.
Proposal 2a: (implicit way):   If a PDCCH Cell is configured to schedule more than one Cell then CIF is present in the PDCCH of the PDCCH Cell. 
If PDCCH Cell is configured to only schedule itself then CIF is not present.
Proposal 2b: (explicit way):   Use one bit for each PDCCH Cell to indicate if CIF is present.
Proposal 3:   adopt Alt 2

Proposal 4:   use CIF value = 0 for self-scheduling (i.e. for PDCCH Cell itself)
Proposal 5a:  for Alt 1 and Alt 3, CIF value of SCell without PDCCH scheduled by a PDCCH Cell is the same as the SCell Id.

Proposal 5b:  for Alt 2, CIF value of SCell without PDCCH scheduled by a PDCCH Cell is explicitly configured by RRC.
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Text proposal for RRC spec 

Here R2-104991 (CR to 36331 on Introduction of Carrier Aggregation) is used as templete and some of text proposals in the following might be preferable in RAN1 spec.
Proposal 1 & 2a
5.3.10.3a
SCell release

The UE shall, for each cell that is part of the current UE configuration:

1>
if the release is triggered by reception of the sCellToReleaseList:

2>
for each sCellIndex value included in the sCellToReleaseList:

3>
if the current UE configuration includes an SCell with value sCellIndex:

4>
release the SCell;

4>
Further details are TBS;

1>
if the release is triggered by RRC connection re-establishment:

2>
release all SCells that are part of the current UE configuration;

2>
Further details are TBS
1> if PCell or any SCell becomes to only schedule itself after release of the above SCells:

2> configure lower layers that CIF is not present in the PDCCH of the PCell or SCell.

5.3.10.3b
SCell addition/ modification

The UE shall:

1>
for each sCellIndex value included in the sCellToAddModList that is not part of the current UE configuration (SCell addition):

2>
add the SCell, corresponding to the cellIdentification, in accordance with the received radioResourceConfigCommon and radioResourceConfigDedicated;

2>
configure lower layers to consider the SCell to be in deactivated state;

2>
Further details are TBS

1>
for each sCellIndex value included in the sCellToAddModList that is part of the current UE configuration (SCell modification):

2>
modify the SCell configuration in accordance with the received radioResourceConfigDedicated;

2>
Further details are TBS
1> if PCell or any SCell become to only schedule itself after addition or modification of the above SCells:

2> configure lower layers that CIF is not present in the PDCCH of the PCell or SCell.
1> if PCell or any SCell becomes to schedule more than one serving cell after addition or modification of the above SCells:

2> configure lower layers that CIF is present in the PDCCH of the PCell or SCell.

eNote
It is FFS if the physCellId and the dl-CarrierFreq can be changed by means of a modification.
5.3.10.4
MAC main reconfiguration

The UE shall:

1> reconfigure the MAC main configuration in accordance with the received mac-MainConfig;
Proposal 5a  (Alt 1)
1> if MAC-MainConfigSCell is included and it is set to
2> for ‘other’:

3> set CIF value of the serving cell to its serving cell Id.
Proposal 4


2> for ‘own’:

3> if CIF is present in the PDCCH of the serving cell:

4> set CIF value of the serving cell to 0.
–
MAC-MainConfig
The IE MAC-MainConfig is used to specify the MAC main configuration for signalling and data radio bearers.

MAC-MainConfig information element
-- ASN1START

MAC-MainConfig ::=




SEQUENCE {


[…]
}

MAC-MainConfigSCell-r10 ::=

SEQUENCE {


schedulingCell





CHOICE {



own







NULL,



other







SEQUENCE {




pdsch-Start-r10





INTEGER (0), 


OPTIONAL,
-- Need FFS



schedulingCell-r10




ServCellIndex-r10

OPTIONAL, 
-- Need FFS
Proposal 3 (Alt 2)



CIF-Value-r10





ServCellIndex-r10

OPTIONAL,
-- Need FFS


},

...

}

DRX-Config ::=





CHOICE {


[…]

}

ServCellIndex-r10 ::=




INTEGER (0..7)


-- A 3b parameter, but exact value

















-- range is FFS
-- ASN1STOP

	MAC-MainConfig field descriptions

	pdsch-Start

Indicates the starting point of the UE specific search space [x].

	schedulingCell

Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell.

	ServCellIndex

A short identity used to identify a serving cell i.e. either the PCell or an SCell. Value 0 applies for the PCell, while the SCellIndex that has previously beeen assigned applies for SCells.

	Proposal 5b  (Alt 2)
CIF-Value
A short identity used to identify a serving cell which is scheduled by the cell with Id schedulingCell.
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