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1
Introduction
After last RAN1 meeting, a list of possible parameters was given for eIMTA feature. In this paper, we discuss how to construct the RRC signalling, including:
· UL power control subframe set S_{0,c}

· P_{O_NOMINAL_PUSCH,c}(1) for UL power control subframe set S_{0,c}

· P_{O_UE_PUSCH,c}(1) for UL power control subframe set S_{0,c}

· alpha_c for UL power control subframe set S_{0,c}

· UL power control subframe set S_{1,c}

· P_{O_NOMINAL_PUSCH,c}(1) for UL power control subframe set S_{1,c}

· P_{O_UE_PUSCH,c}(1) for UL power control subframe set S_{1,c}

· alpha_c for UL power control subframe set S_{1,c}

· DL CSI subframe set C_{CSI,0} for serving cell c

· DL CSI subframe set C_{CSI,1} for serving cell c

· DL HARQ reference UL-DL configuration for serving cell c

· eIMTA-RNTI

· Serving cell reconfiguration index

· Periodicity of monitoring the L1 reconfiguration DCI 

· The set of subframes to monitor the L1 reconfiguration DCI

· MBSFN subframe configuration

· HARQ-ACK feedback scheme for an eIMTA UE

· PUCCH format 1a/1b starting offset for a subframe set K2
- 
cqi-pmi-ConfigIndex2
-
 ri-ConfigIndex2
2
Discussion
In this paper, we discuss the possible issues and solutions from RAN2 aspect on this topic. 

2.1
Express per UE specific parameters

From current RAN1 agreement, at least the following parameters are UE specific, i.e. it is not related to any serving Cell.

· eIMTA-RANTI

· Periodicity of monitoring the L1 reconfiguration DCI
· The set of subframes to monitor the L1 reconfiguration DCI 
Because these parameters are UE specific, they could be included in an IE not related to a special cell in RRCConnectionReconfiguration message.
A RRCConnectionReconfiguration-v12x0-IEs could be used 

RRCConnectionReconfiguration-v12x0-IEs ::= SEQUENCE {

eIMTAConfig-v12x0



eIMTAConfig-v12x0
 

OPTIONAL, 

--Cond eIMTA


nonCriticalExtension



SEQUENCE {}





OPTIONAL 

-- Need OP

}
Wherein,  eIMTAConfig-v12x0 includes the above parameters, see the yellow highlighted word in the following:
eIMTAConfig-v12x0 ::=


SEQUENCE {

eIMTA-RNTI






C-RNTI, 

eIMTA-ChangePeriod




ENUMERATED{rf1, rf2, rf4, rf8},

eIMTA-CommandSubframeSet


BIT STRING (SIZE(10)),

eIMTA-ConfigPCell-v12x0



EIMTA-ConfigServCell-v12x0 OPTIONAL 

-- Cond CelleIMTAenabled
}

Among above parameters, eIMTA-RANT and Periodicity of monitoring the L1 reconfiguration DCI is easy to understand, so we just interpret the the set of subframes to monitor the L1 reconfiguration DCI.
eIMTA-CommandSubframeSet
Because it was agreed in RAN1 that the L1 reconfiguration command should be transmitted only in the last radio frame, no matter which eIMTA-ChangePeriod is used, it is reasonable to allocate a 10bit-size eIMTA-CommandSubframeSet to cover this radio frame, which as shown in the above ASN.1 description.

By doing so, each bit indicates one subframe in the radio frame, and the order of the bit corresponds to the subframe order in the radio frame, wherein value 1 of a bit indicates the UE should monitor L1 reconfiguration command in the corresponding subframe. 

Of course, for the bits corresponding to uplink subframes of SIB1, the value is not valid, i.e UE should ignore the bits corresponding to uplink subframes of SIB1 all the time.

Observation1: eIMTA-RANTI, Periodicity of monitoring the L1 reconfiguration DCI and The set of subframes to monitor the L1 reconfiguration DCI shall be per UE Parameters.
2.2
Express per UE per Cell specific parameters

The following parameters are per UE per cell specific:
· DL HARQ reference UL-DL configuration for serving cell c
· MBSFN subframe configuration
· Serving cell reconfiguration index
· uplinkPowerControlDedicatedList
Among the above parameters, the first three are Cell specific, for both PCell and SCells, so it could be described as, in eIMTAConfig-v12x0 IEs for PCell and SCellToAddMod-r10 IEs for SCell respectively:
eIMTA-ConfigServCell-v12x0 ::=

SEQUENCE{



eIMTAdlHarqRefConfig



ENUMERATED {TDD2, TDD4, TDD5}


eIMTAmbsfn-SubframeConfigList

MBSFN-SubframeConfigList

OPTIONAL, 
-- Need ON


eIMTAservCellPosIndex



ENUMERATED {Pos0, Pos1, Pos2, Pos3, Pos4}
}

Uplink power control parameters include the following detailded parameters, so a new IEs of UplinkPowerControlDedicatedList-v12x0 could be introduced, shown as follows:

UplinkPowerControlDedicatedList-v12x0
::=

(SIZE (1..2)) OF UplinkPowerControlDedicated-v12x0 
UplinkPowerControlDedicated-v12x0 ::=

SEQUENCE {


UplinkPowerControlSubframeset

BIT STRING (SIZE(10)), 

p0-NominalPUSCH-v12
x0



INTEGER (-126..24),


p0-UE-PUSCH
-v12x0





INTEGER (-8..7),


alpha-v12x0






ENUMERATED {al0, al04, al05, al06, al07, al08, al09, al1},

}
And because uplink power control parameters are also per cell specific, so this IE cold be included in PhysicalConfigDedicated IE for PCell and PhysicalConfigDedicatedSCell-r10 for SCells respectively.
Observation2: DL HARQ reference UL-DL configuration for serving cell c, MBSFN subframe configuration, Serving cell reconfiguration index and uplinkPowerControlDedicatedList shall be per UE per cell Parameters.
By doing so, it seems there are still some open issues, which will be discussion in the following subclause.
2.2.1
Multiple Cells mapped to the same reconfiguration index
When UE is configured with intra-band CA or contiguous CA, the UE may share the same RF chain to perform tx/rx on the aggregated CCs. In this case, the UE can only perform either TX or Rx at a subframe. If the direction is different at a subframe for different CCs, the UE cannot perform the Tx and Rx simultaneously. See the following figure.
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In addition, operators may reconfigure TDD UL/DL configurations for several Cells at the same time with the same TDD UL/DL configuration based on operators’ policy.

There are two solutions to address the above issue:

· Alt1: One-to-one mapping between Cells and reconfiguration index

· Alt2: Multiple Cells mapped to the same reconfiguration index

However, when the bandwidth of PCell is not large enough, then the DCI format 1C in the PCell may not accommodate enough information for all the eIMTA-enabled Cells. In this case, Alt1 cannot address the issue, while Alt2 and address this well.

Another possible benefit for Alt2 is that remaining unused reconfiguration index field can be set to a certain value such as ‘0’, to extend virtual CRC length, which is better to decode the reconfiguration signalling.

According to above analysis, we propose:

Proposal1: Multiple Cells can be mapped to the same reconfiguration index.

2.2.2 Mapping for PCell

Similar to PCell index in CA case, the mapping for PCell to reconfiguration index could also be fixed if it is configured with eIMTA. For example, PCell is always mapped to Pos0.
Proposal2: PCells is mapped to the reconfiguration index 0.

2.3
Express per UE PCell specific parameters

PUCCH format 1a/1b starting offset for a subframe set K2 is only for PCell according to RAN1 agreement. So a new IE PUCCH-ConfigDedicated-v12x0 is introduced as follows and included in PhysicalConfigDedicated IEs for PCell. 
PUCCH-ConfigDedicated-v12x0 ::=

SEQUENCE {

n1PUCCH-AN2






INTEGER (0..2047)
}

In addition, when the UE is enabled with eIMTA, this IE should be present mandatorily. So a condition is needed.

pucch-ConfigDedicated-v12x0



PUCCH-ConfigDedicated-v12x0 OPTIONAL
-- Cond CelleIMTAenabled
Observation3: PUCCH format 1a/1b starting offset for a subframe set K2 shall be Pcell specific Parameter.
2.4
Express per UE per SCell specific parameters

CSI related parameters including csi-SubframePatternConfig, Cqi-pmi-ConfigIndex2 and ri-ConfigIndex2 are already supported for PCell, so, they are only needed to be introduced for SCells, see the following description for which CQI-ReportConfigSCell-v12x0 IE is introduced.
CQI-ReportConfigSCell-v12x0 ::=



SEQUENCE {

csi-SubframePatternConfig

CHOICE {



release






NULL,



setup






SEQUENCE {




csi-MeasSubframeSet1-r10


MeasSubframePattern-r10,




csi-MeasSubframeSet2-r10


MeasSubframePattern-r10


} OPTIONAL















-- Need ON

csi-ConfigIndex




CHOICE {



release






NULL,



setup






SEQUENCE {




cqi-pmi-ConfigIndex2-r10

INTEGER (0..1023),




ri-ConfigIndex2-r10



INTEGER (0..1023)

OPTIONAL

-- Need OR



}


}

OPTIONAL















-- Need ON

}

The IE is included in PhysicalConfigDedicatedSCell-r10 IE for SCell accordingly.
Observation4: CSI related parameters including csi-SubframePatternConfig, Cqi-pmi-ConfigIndex2 and ri-ConfigIndex2 are already supported for PCell, so, they are only needed to be introduced for SCells.
By doing so, there are still some open issues as following.

2.4.1
Coexist of eICIC and eIMTA

In addition, because there is already an IE: MeasSubframePattern-r10 to show some measurement patterns, so this IE is reused here for eIMTA. However, the current value range of MeasSubframePattern-r10 is only 20, 70, 60bit-size, which may be not the best way to express a 10bit-size value, which is enough for eIMTA case, so a new value for this IE is introduced:

subframeConfig-v12x0




BIT STRING (SIZE (10))
In this case, the eICIC feature and eIMTA feature cannot be coexisted which is identical to RAN1 agreement. In addition, by doing so, CoMP and eIMTA can be supported simultaneously.
Proposal3: the eICIC feature and eIMTA feature cannot be configured together.
2.4.2
Necessity of two CSI subframe sets

If two CSI subframe sets are not overlapped at all, then it seems at most one bitmap for two CSI subframe set is enough.

However, it seems more flexible to keep two CSI subframe sets, and it is up to network to configure the detailed parameters.

In addition, the size of new introduced IE is only 10 bits, which is half of current least size(20bits), so it seems not a big issue on overhead.
 2.5 Other parameters
In the list of L1 parameters, there is a parameter: HARQ-ACK feedback scheme for an eIMTA UE, which indicate that:
For a UE enabled with eIMTA, configures either PUCCH format 1b with channel selection (using Rel-10 mapping tables) or PUCCH format 3 to the UE, as its HARQ-ACK feedback scheme
It seems no new IE is needed at all, the only revision on specification is that a sentence is added to pucch-Format

Which is in the PUCCH-config field description, shown with yellow highlighted:
pucch-Format

Parameter indicates one of the PUCCH formats for transmission of HARQ-ACK, see TS 36.213 [23, 10.1]. For TDD, if the UE is configured with PCell only, the channelSelection indicates the transmission of HARQ-ACK multiplexing as defined in Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7 in TS 36.213 [23]. For the UE  enabled with eIMTA, PUCCH format 1b with channel selection (using Rel-10 mapping tables) or PUCCH format 3 are supported.
Proposal4: field description of PUCCH format should be clarify that For the UE  enabled with eIMTA, PUCCH format 1b with channel selection (using Rel-10 mapping tables) or PUCCH format 3 are supported.
3
Proposal
Based on above analysis, the following observations and proposals are listed:
Observation1: eIMTA-RANTI, Periodicity of monitoring the L1 reconfiguration DCI and The set of subframes to monitor the L1 reconfiguration DCI shall be per UE Parameters.
Observation2: DL HARQ reference UL-DL configuration for serving cell c, MBSFN subframe configuration, Serving cell reconfiguration index and uplinkPowerControlDedicatedList shall be per UE per cell Parameters.
Proposal1: Multiple Cells can be mapped to the same reconfiguration index.

Proposal2: PCells is mapped to the reconfiguration index 0.

Observation3: PUCCH format 1a/1b starting offset for a subframe set K2 shall be Pcell specific Parameter.
Observation4: CSI related parameters including csi-SubframePatternConfig, Cqi-pmi-ConfigIndex2 and ri-ConfigIndex2 are already supported for PCell, so, they are only needed to be introduced for SCells.
Proposal3: the eICIC feature and eIMTA feature cannot be configured together.
Proposal4: field description of PUCCH format should be clarify that For the UE  enabled with eIMTA, PUCCH format 1b with channel selection (using Rel-10 mapping tables) or PUCCH format 3 are supported.
RAN2 is asked to discuss the L1 parameters based on the above analysis. And A CR according to above analysis is attached in [4].
4
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