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1. Introduction
In their response LS [1], RAN1 indicated the following two alternatives for Cell Index to CIF mapping:

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

Furthermore, in the same LS, RAN1 indicated the following:

· RAN1 assumes CIF value indicates one DL CC, or UL CC which is SIB2-linked with the DL CC

· RAN1 assumes CIF value is UE specific and signalled by UE specific RRC signalling
· RAN1 considers that CIF value should be unique per PDCCH CC

· RAN1 thinks 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. However, RAN1 has not identified a scenario in Rel-10 where Alt 2 utilizes those advantages

· RAN1 doesn’t assume a CIF value to be equal to a Cell Index with either alternatives

· Depending on RAN2 decisions, the linkage between CIF values and Cell Indices should be further clarified

So essentially, RAN1 has indicated 2 alternatives for Cell Index to CIF mapping, but has left the decision up to RAN2. This contribution addresses this issue.
2. Discussion
2.1 Alt 1
In the alternative where the mapping between Cell Index and CIF values are made unique per UE (i.e. Alt 1 in the RAN1 LS [1]), specification would be rather simple. Expected spec impacts are illustrated below:

RAN1 specification (probably TS 36.212)
A table defining the mapping between CIF codepoints and Cell Indices is expected to be specified. For example, the table could look like below:
Table 1
	CIF value
	Description

	000
	Cell Index 0

	001
	Cell Index 1

	010
	Cell Index 2

	011
	Cell Index 3

	100
	Cell Index 4

	101-111
	Reserved


RAN2 specification
RAN2 already agreed to assign Cell Index to each P/SCell configured. Specifically, the Cell Index of a PCell will always be “0”, and Cell Index of SCells will be configured by dedicated RRC signalling. With this part already there, no additional specification would be needed in RAN2 specifications since the CIF codepoint to Cell Index mapping would be defined in RAN1 specifications as illustrated above.

2.2 Alt 2
In the alternative where the same CIF codepoint can be reused to indicated P/SCells scheduled from different P/SCells (i.e. Alt 2 in the RAN1 LS [1]), specification would be a bit more complex. Expected spec impacts are illustrated below:

RAN1 specification (probably TS 36.212)
RAN1 specification, for example, would just state the following:

“The value of each CIF codepoint is configured by higher layers for each P/SCell configured with PDCCH.”
RAN2 specification
With this approach, RRC signalling would need to configure the values of each CIF codepoint for P/SCells with PDCCH utilizing CIF. For example, ASN.1 for such configuration could look like below.

PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated

UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,
















-- Need ON


schedulingRequestConfig


SchedulingRequestConfig

OPTIONAL, 


-- Need ON


...,


[[
cqi-ReportConfig-v920



CQI-ReportConfig-v920

OPTIONAL,

-- Need ON



antennaInfo-v920




AntennaInfoDedicated-v920
OPTIONAL

-- Need ON


]],


[[
pdcch-ConfigDedicated-r10


PDCCH-ConfigDedicated-r10
OPTIONAL

-- Need ON


]]
}

PhysicalConfigDedicatedSCell-r10 ::=

SEQUENCE {


antennaInfo-r10





AntennaInfoDedicatedSCell-r10
OPTIONAL,

-- Need FFS


pdsch-ConfigDedicated-r10


PDSCH-ConfigDedicated


OPTIONAL,

-- Need FFS


pusch-ConfigDedicated-r10


PUSCH-ConfigDedicated


OPTIONAL,

-- Need FFS


uplinkPowerControlDedicated-r10

UplinkPowerControlDedicatedSCell-r10
OPTIONAL,
-- Need FFS


-- FFS if (part of) tpc-PDCCH-ConfigPUSCH is needed


cqi-ReportConfig-r10




CQI-ReportConfigSCell-r10

OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated-r10
SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need FFS


pdcch-ConfigDedicated-r10


PDCCH-ConfigDedicated-r10

OPTIONAL,

-- Need ON

...
}

-- ASN1STOP

PDCCH-Config information element
-- ASN1START

PDCCH-ConfigDedicated-r10 ::=



CHOICE {


noPDCCH







NULL,

pdcch-WithoutCIF




NULL,


pdcch-WithCIF





SEQUENCE {



cif-Codepoint0





ENUMERATED { ci0, ci1, ci2, ci3, ci4, na },


cif-Codepoint1





ENUMERATED { ci0, ci1, ci2, ci3, ci4, na },


cif-Codepoint2





ENUMERATED { ci0, ci1, ci2, ci3, ci4, na },


cif-Codepoint3





ENUMERATED { ci0, ci1, ci2, ci3, ci4, na },


cif-Codepoint4





ENUMERATED { ci0, ci1, ci2, ci3, ci4, na },


cif-Codepoint5





ENUMERATED { ci0, ci1, ci2, ci3, ci4, na },


cif-Codepoint6





ENUMERATED { ci0, ci1, ci2, ci3, ci4, na },


cif-Codepoint7





ENUMERATED { ci0, ci1, ci2, ci3, ci4, na },

}
}

-- ASN1STOP

NOTE: In the above, “ciX” refers to “Cell Index X” and “na” refers to “N/A”.
2.3 Alt 1 or Alt 2 ?

Without any doubt, just defining fixed mapping between CIF codepoints and Cell Indices, i.e. Alt 1, is much simpler than Alt 2. As stated in the RAN1 LS, the main motivation of Alt 2 seems to be the “future-proof-ness” in supporting Carrier Aggregation with more than 8 CCs. However, at this moment, the day to support CA of 9 CCs or more seems to be fairly far in the future. Furthermore, the signalling to support Alt 2 would be dedicated RRC signalling, and it would always be possible to support such a mechanism in a future release when the need is more evident. So for the moment, we propose to just support Alt 1, and ask RAN1 to specify something along the lines of Table 1 in their specification.

Proposal: Choose Alt 1 and ask RAN1 to specify something along the lines of Table 1 of this contribution in RAN1 specifications.

3. Conclusion
This contribution addressed the following alternatives mentioned in the response LS [1] for the mapping between CIF codepoints and Cell Indices:

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

The proposal is as follows:

Proposal: Choose Alt 1 and ask RAN1 to specify something along the lines of Table 1 of this contribution in RAN1 specifications.
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