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1 Introduction

RAN4 sent the LS [1] to RAN2 and had some conclusions about UE capability for non-contiguous resource allocation (RA). In this contribution, we discuss how to design the capability signalling for the non-contiguous RA based on RAN4 conclusions.
2 Discussion
In [2], RAN decision is that the features of “Multi-cluster PUSCH” and “Simultaneous PUCCH and PUSCH” are optional. Therefore, no FGI is needed.
There mainly are the following conclusions from RAN4 LS [1]:

· Baseband capability bit for simultaneous PUCCH and PUSCH is defined in band agnostic manner.

· Baseband capability bit for multi-cluster PUSCH within a CC is defined in band agnostic manner.

· A RF capability bit for non-contiguous RA within a CC is defined in band specific manner, which is common for multi-cluster PUSCH and simultaneous PUCCH and PUSCH.

· If UE supports UL carrier aggregation, it shall support non contiguous RA between CCs in the CA band and band combination.
According to the fourth conclusion, if UE indicate any carrier aggregation capability, it implicitly meant that UE must support non-contiguous RA between aggregated UL CCs. Therefore no capability signalling is needed for inter-cell non-contiguous RA. 
Proposal 1: The capability signaling for inter-cell non-contiguous RA is not needed.
Since the RF capability is band specific, we assume intra-cell non-contiguous RA capability is irrespective of band combination, i.e. regardless the band A is in band combination A+B or in band combination A+C, the intra-cell non-contiguous RA capability for Band A shall be same.
Proposal 2: Confirm that the capability of non-contiguous RA is related to each supported E-UTRA band, not related to band combination.
There are two alternatives to put the capability:

· The capability bit refers to the BandParameters-r10 in the SupportedBandCombination-r10.
· The capability bit refers to the SupportedBandListEUTRA.
Since the capability of non-contiguous RA is only related to supported bands, the former is likely to consume more signalling overhead, and the latter seems be more reasonable and logical. 
Proposal 3: Introduce a new IE referring to SupportedBandListEUTRA for the capability signaling of intra-cell non-contiguous RA.
According to RAN4 conclusions, the capability of non- contiguous RA is divided into two parts: Baseband capability and RF capability. Baseband capability is per UE and separate for “Multi-cluster PUSCH” and “Simultaneous PUCCH and PUSCH”; the RF capability is per band and common for “Multi-cluster PUSCH” and “Simultaneous PUCCH and PUSCH”. Based on the above conclusions, there are two solutions:
· Alt1: signalling the baseband capability and RF capability separately.

The actual capability for one band (part of right side in the following figure) needs to be derived from Baseband capability and corresponding RF capability. 
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The possible ASN.1 is:
PhyLayerParameters-v10xy ::=

SEQUENCE {


nonContiguousRA-r10




NonContiguousRA-r10 



OPTIONAL
}
NonContiguousRA-r10 ::=



SEQUENCE {


baseBandForMultiClusterPDSCH-r10
ENUMERATED {supported}



OPTIONAL,



baseBandForPUCCH-PUSCH-r10


ENUMERATED {supported}



OPTIONAL,





rf-ForNonContiguousRA-List-r10

RF-ForNonContiguousRA-List-r10

OPTIONAL
}
RF-ForNonContiguousRAList-r10 ::=
SEQUENCE (SIZE (1..maxBands)) OF RF-ForNonContiguousRA-r10
RF-ForNonContiguousRA-r10 ::=

SEQUENCE {


rf-ForNonContiguousRA



ENUMERATED {supported}



OPTIONAL
}
· Alt2: directly signalling the actual capability. Baseband capability and RF capability are transparent for eNB.
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The possible ASN.1 is:

PhyLayerParameters-v10xy ::=

SEQUENCE {


nonContiguousRAList-r10



NonContiguousRAList-r10 



OPTIONAL
}
NonContiguousRAList-r10 ::=
SEQUENCE (SIZE (1..maxBands)) OF NonContiguousRA-r10

NonContiguousRA-r10 ::=

SEQUENCE {


multiClusterPDSCH-r10



ENUMERATED {supported}



OPTIONAL,



simultaneousPUCCH-PUSCH-r10


ENUMERATED {supported}



OPTIONAL




}
With Alt1, the signalling overhead is small. With Alt2, it is simple and clear.
Proposal 4: Kindly ask RAN2 to decide a solution for capability signalling for intra-cell non-contiguous RA from Alt1 and Alt2.
3 Conclusion

This paper discusses UE capability signalling for non-contiguous resource allocation. We suggest RAN2 adopts the following proposal, and the corresponding CR for alt1 and alt 2 can be found in [4] [5]:

Proposal 1: The capability signaling for inter-cell non-contiguous RA is not needed.
Proposal 2: Confirm that the capability of non-contiguous RA is related to each supported E-UTRA band, not related to band combination.
Proposal 3: Introduce a new IE referring to SupportedBandListEUTRA for the capability signaling of intra-cell non-contiguous RA.
Proposal 4: Kindly ask RAN2 to decide a solution for capability signalling for intra-cell non-contiguous RA from Alt1 and Alt2.
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