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1 Introduction

This document reviews the existing cell and UE specific MAC and physical configuration parameters aiming to identify the changes that are needed as a result of the introduction of Carrier Aggregation. Subsequently, the changes to the UE specific parameters are summarised. Changes to the cell specific parameters are summarised in [1] while the discussion regarding the corresponding control information structure is provided in [2].

2 Discussion

Note 1
Sections 2.1- 2.3 are exactly the same as in [1]

Note 2
For those parts of the configuration for which we assume changes are needed to accommodate the introduction of Carrier Aggregation, yellow highlighting is applied to the name. Turqoise highlighting is used for those parts that of the configuration for which it is rather unclear whether or not changes are needed to accommodate the introduction of Carrier Aggregation.
2.1 Radio resource configuration, MAC
This section reviews the current UE specific and common MAC configuration parameters aiming to identify the changes that are needed as a result of the introduction of Carrier Aggregation.
BCCH & PCCH configuration (cell specific: BCCH: modificationPeriodCoeff, PCCH: defaultPagingCycle, nB)
These parts of the configuration are applicable for the pCell only. No changes to configuration parameters are assumed to be needed.

RACH configuration (cell and UE-specific: RACH-Common: preambleInfo, powerRampingParameters, ra-SupervisionInfo, maxHARQ-Msg3Tx, RACH-Dedicated: ra-PreambleIndex, ra-PRACH-MaskIndex)

These parts of the configuration are applicable for the pCell only. No changes to configuration parameters are assumed to be needed.

MAC-Main configuration
UL-SCH (UE-specific: maxHARQ-Tx, BSR <periodicBSR-Timer, retxBSR-Timer>, ttiBundling)

During RAN2#70, it was agreed that there is one common maxHARQ-Tx parameter, applicable for all configured cells (as was proposed in R2-103130).
BSR is common for all cells. It is assumed that no changes to the existing configuration parameters are needed.
RAN2 agreed that TTI bundling is not applicable when CA is configured. This can be specified either by stating that a) the UE ignores the existing parameter when CA is configured or by specifying that b) the UE applies this parameter for all CCs and that E-UTRAN always sets the parameter to FALSE when CA is configured. For alignment with the other parameters in this group, the latter approach seems preferable i.e. have a one common parameter applicable for all CCs.
DRX (UE-specific: onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer, longDRX-CycleStartOffset, shortDRX-Cycle, drxShortCycleTimer)

DRX is common for all cells (i.e. identical active time for PDCCH monitoring). It is assumed that no changes to the existing configuration parameters are needed.

TAT (cell specific default, with UE-specific)

Our assumption is that there is one common timer, since only one UL timing applies in REL-10. (Re-)started upon receiving TA command, while upon expiry: PUCCH, SRS are released. No changes to existing configuration parameters are assumed to be needed.
PHR configuration (UE-specific: periodicTimer, prohibitTimer, DL-PathlossChange)

PHR reporting applies for each cell with UL. PHR is still under discussion; several points are still FFS e.g.  on/ off control per cell, set of parameters separate or common for all cells, .. RAN1 agreed to have two types of PHR. Our assumption is that type 1 applies for each sCell while type 2 applies for the pCell only. It is currently unclear whether type 1 will apply a common configuration, applicable to all sCells (even though there might be independent timers running per sCell) or a separate configuration per sCell.
Altogether we expect there will be some additional parameters applicable for the pCell (type 2) and either potentially some additional parameters common for all cells or a separate set of paramters per sCell (type 1). However, the situation is rather unclear at present (FFS).

SPS configuration (UE-specific: semiPersistSchedC-RNTI, DL-SPS <semiPersistSchedIntervalDL, numberOfConfSPS-Processes, n1-PUCCH-AN-PersistentList>, UL-SPS <semiPersistSchedIntervalUL, implicitReleaseAfter, p0-Persistent, twoIntervalsConfig>)

This part of the configuration is for pCell only (DL & UL). No changes to the existing configuration parameters are assumed to be needed.
2.2 Radio resource configuration, physical layer

This section reviews the current UE specific and common physical configuration parameters aiming to identify the changes that are needed as a result of the introduction of Carrier Aggregation.

Antenna configuration (cell and UE-specific: antennaInfoCommon: antennaPortsCount, antennaInfoDedicated: transmissionMode, codebookSubsetRestriction, ue-TransmitAntennaSelection)
Our assumption is that it should be possible to independently configure the (cell and UE-specific) antenna configuration of each cell i.e. the option to configure this for each sCell needs to be added. Otherwise no changes to the existing configuration parameters are assumed to be needed.

Note 
In REL-10 additional changes (although not related to CA) are expected for the support of 8*8 MIMO in downlink as well as for the support of MIMO in uplink

PDCCH configuration (none)
Note 
Although specified seperately, the TPC-RNTIs for PUCCH and PUSCH are discussed as part of PUCCH and PUSCH respectively)
<See 'cross carrier scheduling within 2.3 Additional configuration parameters when CA is configured>

PDSCH configuration (cell and UE-specific: pdsch-ConfigDedicated: p-a, pdsch-ConfigCommon: referenceSignalPower, p-b)
Our assumption is that it should be possible to independently configure the (cell and UE-specific) configuration (DL power related) of each cell i.e. the option to configure this for each sCell needs to be added. Otherwise no changes to the existing configuration parameters are assumed to be needed.

<See 'cross carrier scheduling within 2.3 Additional configuration parameters when CA is configured>

PRACH configuration (cell specific: rootSequenceIndex, prach-ConfigInfo <prach-ConfigIndex, highSpeedFlag, zeroCorrelationZoneConfig, prach-FreqOffset)
This part of the configuration is applicable for the pCell only. No changes to configuration parameters are assumed to be needed. For TDD however, the PRACH configuration affects the SRS transmission. Hence, for TDD (part of) the PRACH configuration needs to be provided for each sCell (i.e. at least the prach-ConfigIndex and prach-FreqOffset).
PUCCH configuration (cell and UE-specific: PUCCH-ConfigCommon: deltaPUCCH-Shift, nRB-CQI, nCS-AN, n1PUCCH-AN, PUCCH-ConfigDedicated: ackNackRepetition <repetitionFactor, n1PUCCH-AN-Rep>, tdd-AckNackFeedbackMode)
Note:
This set of parameters (primarily) concerns ACK/ NACK only i.e. a separate set of parameters is used for CQI.
RAN1 is still evaluating a number of different ACK/ NACK schemes. Our understanding is that all proposals involve a configuration that is applicable for the pCell only. However, it is currently unclear to what extend the existing configuration parameters are re-used and whether extensions are needed (FFS)
TPC-RNTI configuration (UE-specific: tpc-PDCCH-ConfigPUCCH <tpc-RNTI, tpc-Index>, tpc-PDCCH-ConfigPUSCH <tpc-RNTI, tpc-Index>)
RAN1 is still evaluating a number of different schemes, some involving cross-carrier power control for a group of sCells. The latter schemes involve the configuration of additional TPC-RNTIs per group of sCells (FFS).

CQI configuration (UE-specific: cqi-ReportConfig: cqi-ReportModeAperiodic, nomPDSCH-RS-EPRE-Offset, cqi-ReportPeriodic <cqi-PUCCH-ResourceIndex, cqi-pmi-ConfigIndex, cqi-FormatIndicatorPeriodic (wide/sub-band), ri-ConfigIndex, simultaneousAckNackAndCQI>, cqi-Mask, pmi-RI-Report)
RAN1 has not yet concluded how to do periodic CQI for CA. Our assumption is that there will be a set of parameters applicable for the pCell, largely based on the existing configuration parameters. We expect that there will be some (additional) parameters per sCell also (FFS).

RAN1 is also still discussing aperiodic CQI reporting e.g. how to control which cells the aperiodic CQI reporting should cover (FFS)
PUSCH configuration (cell and UE-specific: pusch-ConfigDedicated: betaOffset-ACK-Index, betaOffset-RI-Index, betaOffset-CQI-Index), (pusch-ConfigCommon: n-SB, hoppingMode, pusch-HoppingOffset, enable64QAM, ul-ReferenceSignalsPUSCH)
Our assumption is that it should be possible to independently configure (most of) the (cell and UE-specific) PUSCH configuration parameters of each cell i.e. the option to configure this for each sCell needs to be added. It is currently unclear to what extend the existing configuration parameters are re-used and whether extensions are needed (FFS).
SR configuration (UE-specific: sr-PUCCH-ResourceIndex, sr-ConfigIndex, dsr-TransMax)
This part of the configuration is applicable for the pCell only. No changes to configuration parameters are assumed to be needed.
SRS configuration (cell and UE-specific: soundingRS-UL-ConfigDedicated: srs-Bandwidth}, srs-HoppingBandwidth, freqDomainPosition, duration, srs-ConfigIndex, transmissionComb, cyclicShift), soundingRS-UL-ConfigCommon: srs-BandwidthConfig, srs-SubframeConfig, ackNackSRS-SimultaneousTransmission, srs-MaxUpPts)
Our assumption is that it should be possible to independently configure (most of) the (cell and UE-specific) SRS configuration parameters of each cell i.e. the option to configure this for each sCell needs to be added. Otherwise no changes to the existing configuration parameters are assumed to be needed. However, it should be noted that RAN1 is still discussing how to configure dynamic periodic SRS transmission (FFS)
UL power control configuration (cell and UE-specific: uplinkPowerControlDedicated: p0-UE-PUSCH, deltaMCS-Enabled, accumulationEnabled, p0-UE-PUCCH, pSRS-Offset, filterCoefficient), uplinkPowerControlCommon: p0-NominalPUSCH, alpha, p0-NominalPUCCH, deltaFList-PUCCH, deltaPreambleMsg3)
The PUCCH power control part of the configuration is applicable for the pCell only. No changes to the existing configuration parameters are assumed to be needed.
Our assumption is that it should be possible to independently configure the (cell and UE-specific) PUSCH power control configuration parameters of each cell i.e. the option to configure this for each sCell needs to be added. Otherwise, no changes to the existing configuration parameters are assumed to be needed.

Note
Based on the RAN4 LS we assume that there is no need to configure the DL path loss reference.

Other configuration (cell specific)
Miscellaneous (ul-CyclicPrefixLength, p-Max, tdd-Config, mbsfn-SubframeConfigList)

Our assumption is that it should be possible to independently configure these miscellaneous configuration parameters of each cell i.e. the option to configure this for each sCell needs to be added. Otherwise, no changes to the existing configuration parameters are assumed to be needed.

freqInfo (cell specific: ul-CarrierFreq, ul-Bandwidth, additionalSpectrumEmission)
All parameters are cell specific and provided by dedicated signalling as part of cell description upon CC addition/ handover.
timersAndConstants (cell and UE-specific)
All parameters are unrelated to CA, except T310/ N310 which apply to the pCell only when CA is configured.

2.3 Additional configuration parameters when CA is configured

Linking information/ no CIF

The uplink associated with the pCell is indicated via SIB2 field freqInfo i.e. as defined in REL-8

No additional configuration parameters are needed for DL assignments not including the CIF i.e. receiving an assignment on the PDCCH of a cell implies that the grant applies to the concerned downlink. No configuration parameters are needed for UL grants not including the CIF i.e. receiving a grant on the PDCCH of a cell implies that the grant applies to the corresponding uplink i.e. the one indicated in SIB2 (but signalled dedicatedly for sCells).
Cross carrier scheduling/ with CIF
The details of the CIF and its configuration are currently still FFS. Our assumption is that this part of the configuration includes two elements:

· 
The PDCCH-config is extended to include a (UE specific) indication of whether or not CIF is used
· 
A new (UE-specific) configuration part is introduced for cross carrier scheduling, by which we indicate per cell, which cell is used to schedule this (target) cell and by means of which CIF value.

Further details e.g. UL/ DL are FFS.

Other
No further extensions have been identified at this stage.

2.4 Overview of CA related changes re. UE specific configuration

As shown in the previous sections, some of the existing parameters need to be provided for each cell, meaning that they also need to be provided for sCells. The following table provides an overview of the concerned UE specific configuration parameters.
	Field
	Description
	Status

	antennaInfoDedicated
	Add entire field for each sCell i.e: transmissionMode, codebookSubsetRestriction, ue-TransmitAntennaSelection
	TBC

	pdsch-ConfigDedicated
	Add entire field for each sCell: p-a
	TBC

	CQI
	Add new parameters for each sCell for periodic CQI, details are FFS.
	TBC/ FFS

	pusch-ConfigDedicated
	Add entire field for each sCell: betaOffset-ACK-Index, betaOffset-RI-Index, betaOffset-CQI-Index. FFS if all/ only these existing fields are needed
	TBC/ FFS

	soundingRS-UL-ConfigDedicated
	Add entire field for each sCell: srs-Bandwidth}, srs-HoppingBandwidth, freqDomainPosition, duration, srs-ConfigIndex, transmissionComb, cyclicShift. FFS if all/ only these existing fields are needed e.g. for dynamic periodic SRS transmission
	TBC/ FFS

	uplinkPowerControlDedicated
	Add PUSCH power control parts of the field for each sCell: p0-UE-PUSCH, deltaMCS-Enabled, accumulationEnabled, pSRS-Offset, filterCoefficient
	TBC


Proposal
RAN2 should maintain a list of UE specific configuration parameters that E-UTRAN provides via dedicated signalling upon sCell addition. As a starting point, the list should include the following parameters: AntennaInfo, PDSCH-Config, CQI (periodic), PUSCH-Config, SRS-Config, UL power control (PUSCH).

In addition, it is assumed that a number of extensions are needed, which are primarily expected to be in the following areas:

· 
Cross carrier scheduling information i.e. use of CIF (we assume this is indicated as part of a PDCCH-Config) and UL/DL linking when using CIF (we assume that per scheduling target cell we indicate which cell is used to schedule the target cell and by means of which CIF value)

· 
Power headroom: the situation is rather unclear (extensions may be need for PHR type 2 while for PHR type 1 there may be one configuration common for all cells, although separate timers are run)

· 
ACK/ NACK: the situation is rather unclear

· 
TPC-RNTIs i.e. additional TPC-RNTIs for cross carrier power control (e.g. an RNTI for one or more group of sCells)

· 
Aperiodic CQI i.e. parameters to indicate on which cell the report should be send (FFS)

· 
Dynamic aperiodic SRS : some additions may be needed, but the status is rather unclear
As the details of the extensions that are assumed to be needed for these configuration parts are are still FFS, it seems difficult to capture anything at this stage.

3 Conclusion & recommendation
This paper aims to provide an overview of the changes to the cell and UE-specific configuration parameters that are needed as a result of the introduction of Carrier Aggregation. RAN2 is requested to review the overview provided. In particular, RAN2 is requested to conclude the following proposal:

Proposal
RAN2 should maintain a list of UE specific configuration parameters that E-UTRAN provides via dedicated signalling upon sCell addition. As a starting point, the list should include the following parameters: AntennaInfo, PDSCH-Config, CQI (periodic), PUSCH-Config, SRS-Config, UL power control (PUSCH).
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A. Background information (Annex)
The following table summarises the results of the analysis provided in 2.1 and 2.2. The contents is the same as in [1]
Cell specific parameters

	Part
	pCell
	Common
	For each sCell
	Comment

	BCCH-Config 
	modificationPeriodCoeff 
	
	
	

	PCCH-Config 
	defaultPagingCycle, nB 
	
	
	

	RACH-ConfigCommon 
	preambleInfo, powerRampingParameters, ra-SupervisionInfo, maxHARQ-Msg3Tx 
	
	
	

	mac-MainConfig
	
	timeAlignmentTimer
	
	

	AntennaInfoCommon 
	antennaPortsCount 
	
	antennaPortsCount 
	Needs extension due to DL-MIMO WI 

	PDSCH-ConfigCommon 
	referenceSignalPower, p-b 
	
	referenceSignalPower, p-b 
	

	PRACH-ConfigSIB 
	rootSequenceIndex, prach-ConfigInfo <prach-ConfigIndex, highSpeedFlag, zeroCorrelationZoneConfig, prach-FreqOffset>
	
	For TDD: prach-ConfigIndex, prach-FreqOffset
	For TDD needed as the PRACH config affects SRS

	PUCCH-ConfigCommon 
	deltaPUCCH-Shift, nRB-CQI, nCS-AN, n1PUCCH-AN 
	
	
	Mainly AN related; extensions required ? 

	PUSCH-ConfigCommon 
	n-SB, hoppingMode, pusch-HoppingOffset, enable64QAM, ul-ReferenceSignalsPUSCH 
	
	n-SB, hoppingMode, pusch-HoppingOffset, enable64QAM, ul-ReferenceSignalsPUSCH 
	Extensions required ?

	SoundingRS-UL-ConfigCommon 
	srs-BandwidthConfig, srs-SubframeConfig, ackNackSRS-SimultaneousTransmission, srs-MaxUpPts 
	
	srs-BandwidthConfig, srs-SubframeConfig, ackNackSRS-SimultaneousTransmission, srs-MaxUpPts 
	Extensions needed e.g. dynamic periodic SRS transmission?

	UplinkPowerControlCommon
 
	p0-NominalPUSCH, alpha, p0-NominalPUCCH, deltaFList-PUCCH, deltaPreambleMsg3 
	
	p0-NominalPUSCH, alpha 
	PUCCH params only for Pcell 

	Ul-CyclicPrefixLength 
	ul-CyclicPrefixLength 
	
	ul-CyclicPrefixLength 
	

	P-Max 
	P-Max 
	P-Max 
	P-Max 
	New overall, or new per CC param required 

	TDD-Config 
	TDD-Config 
	
	TDD-Config 
	

	mbsfn-SubframeConfigList 
	mbsfn-SubframeConfigList 
	
	mbsfn-SubframeConfigList 
	

	carrierFreq 
	carrierFreq 
	
	carrierFreq 
	

	carrierBandwidth
	carrierBandwidth
 
	
	carrierBandwidth
 
	

	additionalSpectrumEmission 
	additionalSpectrumEmission 
	
	additionalSpectrumEmission 
	

	UE-TimersAndConstants 
	UE-TimersAndConstants 
	
	
	

	PHICH-Config
 
	
	
	
	


UE specific parameters

	Part
	pCell
	Common
	For each sCell
	Comment

	RACH-ConfigDedicated 
	ra-PreambleIndex, ra-PRACH-MaskIndex 
	
	
	At handover in target pCell 

	mac-MainConfig 
	PHR (type 2)?
	UL-SCH: maxHARQ-Tx, BSR <periodicBSR-Timer, retxBSR-Timer>

DRX: onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer, longDRX-CycleStartOffset, shortDRX-Cycle, drxShortCycleTimer 

TimeAlignmentTimer 

PHR (type1): periodicTimer, ? prohibitTimer ? , DL-PathlossChange ? 
	PHR (type 1): periodicTimer, ? prohibitTimer ? , DL-PathlossChange ? 
	UL-SCH: ttiBundling not applicable for CA 

	sps-Config 
	semiPersistSchedC-RNTI, DL-SPS <semiPersistSchedIntervalDL, numberOfConfSPS-Processes, n1-PUCCH-AN-PersistentList>, UL-SPS <semiPersistSchedIntervalUL, implicitReleaseAfter, p0-Persistent, twoIntervalsConfig> 
	
	
	

	AntennaInfoDedicated 
	transmissionMode, codebookSubsetRestriction, ue-TransmitAntennaSelection 
	
	transmissionMode, codebookSubsetRestriction, ue-TransmitAntennaSelection 
	Needs extension due to DL-MIMO WI & UL MIMO WI

	PDSCH-ConfigDedicated 
	p-a 
	
	p-a 
	

	PUCCH-ConfigDedicated 
	repetitionFactor, n1PUCCH-AN-Rep, tdd-AckNackFeedbackMode 
	
	
	Mainly AN related. Extensions required ? 

	TPC-PDCCH-ConfigPUCCH 
	tpc-RNTI, tpc-Index 
	
	
	

	TPC-PDCCH-ConfigPUSCH 
	
	tpc-RNTI, tpc-Index 
	
	Still ongoing discussion in RAN1 

	CQI-ReportConfig 
	cqi-ReportConfig: cqi-ReportModeAperiodic, nomPDSCH-RS-EPRE-Offset, cqi-ReportPeriodic <cqi-PUCCH-ResourceIndex, cqi-pmi-ConfigIndex, cqi-FormatIndicatorPeriodic (wide/sub-band), ri-ConfigIndex, simultaneousAckNackAndCQI>, cqi-Mask, pmi-RI-Report 
	
	? 
	Some extensions might be required 

	PUSCH-ConfigDedicated 
	betaOffset-ACK-Index, betaOffset-RI-Index, betaOffset-CQI-Index 
	? 
	? 
	Depending on what cells support UCI over PUSCH ? 

	SchedulingRequestConfig 
	sr-PUCCH-ResourceIndex, sr-ConfigIndex, dsr-TransMax 
	
	
	

	SoundingRS-UL-ConfigDedicated

 
	srs-Bandwidth}, srs-HoppingBandwidth, freqDomainPosition, duration, srs-ConfigIndex, transmissionComb, cyclicShift 
	
	srs-Bandwidth}, srs-HoppingBandwidth, freqDomainPosition, duration, srs-ConfigIndex, transmissionComb, cyclicShift 
	

	UplinkPowerControlDedicated 
	p0-UE-PUSCH, deltaMCS-Enabled, accumulationEnabled, p0-UE-PUCCH, pSRS-Offset, filterCoefficient 
	
	p0-UE-PUSCH, deltaMCS-Enabled, accumulationEnabled, p0-UE-PUCCH, pSRS-Offset, filterCoefficient 
	PUCCH parts not for Scell 

	PDCCH–ConfigDedicated (new, ffs)
	CIF-presence (yes/no)
	
	CIF-presence (yes/no)
	

	CIF-Config 
	CIF value 
	
	PDCCH used for scheduling (with configured CIF value)
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