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Introduction

At RAN1#84, there was a comment that existing RRC parameter of per cell could be per CE level specific signalling. This document checks the situation of the agreed RRC signalling in R1-160503.

Discussion
We checked existing parameters are required to be per CE level or per cell level. 

PUCCH-ConfigCommon
PUCCH-ConfigCommon ::=               SEQUENCE {
    deltaPUCCH-Shift                 ENUMERATED {ds1, ds2, ds3},
    nRB-CQI                          INTEGER (0..98),
    nCS-AN                           INTEGER (0..7),
[bookmark: OLE_LINK92][bookmark: OLE_LINK91][bookmark: OLE_LINK93][bookmark: OLE_LINK94]    n1PUCCH-AN                       INTEGER (0..2047)
}

nRB-CQI and nCS-AN are related to mix CQI and ACK/NACK in the same PRB. If we don't support the mix of nRB-CQI and nCS-AN, it is not necessary to be provided to MTC UEs. Probably RAN1 spec needs to describe that the mix of CQI and ACK/NACK in the same PRB are not supported.
n1PUCCH-AN is not necessary as the corresponding parameter "n1PUCCH-AN-r13" is agreed per CE level.
We think "deltaPUCCH-Shift" is worth to be per CE level but it is also ok this is per cell level.
Proposal 1: Not to support the mix CQI and ACK/NACK in the same PRB in eMTC.
Proposal 2: The configuration of the cyclic shift distance of PUCCH is per cell.

PUSCH-ConfigCommon
PUSCH-ConfigCommon ::=               SEQUENCE {
    pusch-ConfigBasic                SEQUENCE {
       n-SB                             INTEGER (1..4),
       hoppingMode                          ENUMERATED {interSubFrame, intraAndInterSubFrame},
       pusch-HoppingOffset                  INTEGER (0..98),
       enable64QAM                          BOOLEAN
    },
    ul-ReferenceSignalsPUSCH         UL-ReferenceSignalsPUSCH
}

UL-ReferenceSignalsPUSCH ::=     SEQUENCE {
    groupHoppingEnabled                  BOOLEAN,
    groupAssignmentPUSCH             INTEGER (0..29),
    sequenceHoppingEnabled               BOOLEAN,
    cyclicShift                          INTEGER (0..7)
}


The hopping of PUSCH data related configurations are already provided as specifically for eMTC. 
"n-SB", "hoppingMode", "push-HoppingOffset", "enable64QAM" are not necessary for eMTC but to provide it is acceptable as RRC. RAN1 spec may be required to described these are not supported explicitly for eMTC.
For PUSCH reference signal related configuration, groupHoppingEnabled, groupAssignmentPUSCH, sequenceHoppingEnabled and cyclicShift are required but this is "per cell" is sufficient.
Proposal 3: PUSCH reference signal configuration is cell common configuration.

UplinkPowerControlCommon
UplinkPowerControlCommon ::=     SEQUENCE {
    p0-NominalPUSCH                 INTEGER (-126..24),
    alpha                           Alpha-r12,
    p0-NominalPUCCH                 INTEGER (-127..-96),
    deltaFList-PUCCH                DeltaFList-PUCCH,
    deltaPreambleMsg3               INTEGER (-1..6)
}

In order to have different power control behaviour per CE level, above parameters needs to be per CE levels. For CE level 2 and 3, not to provide these parameters are also possible. In such case, we need to specify that PUCCH power is always maximum transmission power in CE level 2 and 3. Note that how to use these parameters are still pending RAN1 discussion related to the different repetition levels among different PUCCH formats.
Proposal 4: PUCCH power control related configurations is per CE level.

PDSCH-ConfigCommon
PDSCH-ConfigCommon ::=       SEQUENCE {
    referenceSignalPower             INTEGER (-60..50),
    p-b                              INTEGER (0..3)
}

Above referenceSignalPower are ideally required for CE level specific. For the usage of CSI, only for mode A are required. This is also used for PUSCH power control. On the other hand, one may claim per cell could be sufficient as the UL power can be adjusted separately.
For p-b, ideally it should be per CE level for CE level 0 and 1 only as these are used for CSI measurement. On the other hand, I think it can be lived with per cell configuration.
Proposal 5: PDSCH power related configurations are per cell level.

RACH-ConfigCommon
RACH related configuration for MTC is provided. Therefore, there is no need of the discussion.

SoundingRS-UL-ConfigCommon
SoundingRS-UL-ConfigCommon ::=       CHOICE {
    release                          NULL,
    setup                            SEQUENCE {
       srs-BandwidthConfig                  ENUMERATED {bw0, bw1, bw2, bw3, bw4, bw5, bw6, bw7},
       srs-SubframeConfig               ENUMERATED {
                                            sc0, sc1, sc2, sc3, sc4, sc5, sc6, sc7,
                                            sc8, sc9, sc10, sc11, sc12, sc13, sc14, sc15},
       ackNackSRS-SimultaneousTransmission  BOOLEAN,
       srs-MaxUpPts                     ENUMERATED {true}         OPTIONAL   -- Cond TDD
    }
}

Cell specific SRS configuration is sufficient as per cell level.
Proposal 6: Cell specific SRS configuration is per cell level.
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Conclusion
We discussed existing cell common configurations of RRC. We propose following.
Proposal 1: Not to support the mix CQI and ACK/NACK in the same PRB in eMTC.
Proposal 2: The configuration of the cyclic shift distance of PUCCH is per cell.
Proposal 3: PUSCH reference signal configuration is configuration cell common.
Proposal 4: PUCCH power control related configurations is per CE level.
Proposal 5: PDSCH power related configurations a per cell level.
Proposal 6: Cell specific SRS configuration is per cell level.

Assuming per cell level configuration is not required to have the explicit agreement; minimum proposal could be only two.
Proposal 1: Not to support the mix CQI and ACK/NACK in the same PRB in eMTC.
Proposal 4: PUCCH power control related configurations is per CE level.
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