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1
Introduction
During last two RAN2 meetings, it had been discussed whether CSI-RS-Config should be signalled in SIB or in dedicated signalling and it is still FFS. This contribution provides some reasoning and propses to signal CSI-RS-Config in the SIB.
2
The contents of CSI-RS Config
Currently CSI-RS-Config is defined as below.
CSI-RS-Config-r10 ::=

CHOICE {


release






NULL,


setup






SEQUENCE {



antennaPortsCount-r10



ENUMERATED {an1, an2, an4, an8},



resourceConfig-r10



INTEGER (0..31),



subframeConfig-r10

INTEGER (0..154),



rho-C-r10





INTEGER (-8..15),


zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),



zeroTxPowerSubframeConfig-r10
INTEGER (0..154)

}

}





















Among the 6 IEs, rho-C-r10 is UE specific but the rest of the parameters are cell specific.

3
Discussion
Despite most of these parameters being cell-specific, in [2], based on the following arguments, dedicated signalling was proposed.
1. CSI-RS-Config is necessary only for CONNECTED UEs and this information has no use for idle UEs.
2. If CSI-RS-Config is included in system information, the broadcast overhead will be increased, which seems inefficient especially as assuming only few Rel-10 UEs are present in a cell.
3. If signalling in SIB, right after UE capability is received, eNB can transmit PDSCH on CSI-RS subframe by rate matching to Rel-10 UE while with dedicated signalling, it can be done only after RRC Connection Reconfiguration. However the time different is not big.
4. Using dedicated signalling might be more flexible considering future CoMP/ICIC schemes that require CSI-RS configuration of multiple cells
5. If a UE not supporting 8 CSI-RS ports for CSI feedback connects to an 8 Tx network, eNodeB can signal a UE-specific CSI-RS configuration to the UE by exploiting the dedicated RRC message and hence the UE can still provide CSI feedback as part of the new transmission mode 9.
For 1, RAN2 #72bis confirmed that we do not have any general rule and the decision has to be made case by case. Therefore, this only gives a possibility that the dedicated signalling can be used. However, this argument cannot be used to make decision.
For 2, it is true that adding more parameter in the SIB means increasing the size of the SIB. However by efficient SIB scheduling, UE SIB reading can be minimized. Besides, the overhead of dedicated signalling should be considered as well. Even though at the very beginning of the Rel-10 deployment Rel-10 UE population will not be big, considering the attractive Rel-10 features, it is a matter of time when Rel-10 UE will dominate the market. Also we should not design a system to target the very early phase of deployment. Otherwise we would not have needed overload control for LTE system in Rel-8, for instance. As all Rel-10 UEs need to know the CSI-RS-Config to perform the rate match and Rel-10 UE population will grow rapidly, it is more future-proof to include the CSI-RS-Config in the SIB2.
For 3, eNB can receive the UE capability either from the UE or from the MME during the initial UE context setup. Even though the time difference between two solution may not be big, (during SMC + RRC Connection Reconfiguration) it is a  fact that with SIB solution, eNB can utilize the feature earlier than with dedicated signalling.
For 4, dedicated signalling is needed only for those UEs who support CoMP/ICIC scheme and that will be a small portion of Rel-10 UE population. Thus it is more logical that for all Rel-10 UE, the CSI-RS-Config should be delivered in the SIB and for those who support CoMP/ICIC, eNB can provide CSI-RS-Config additionally in the dedicated message. Therefor eNB should not be forced to signal the CSI-RS-Config in dedicated signalling to large amount of Rel-10 UEs only because it needs to provide the same information to a small port of Rel-10 UEs which support CoMP/ICIC.
For 5, according to RAN1 discussion, regardless UE supports 8 CSI-RS ports or not, UE shall know the CSI-RS-Config to perform the rate match and shall be able to interoperate with any CSI-RS configuration in the cell. Thus dedicated signalling is not needed even for the UEs who do not support 8 CSI-RS ports.
4
Conclusion & Proposal
In section 3, it was discussed why SIB signalling is more suitable than dedicated signalling to signal CSI-RS-Config. Considering that all Rel-10 UEs shall receive CSI-RS-Config and Rel-10 UE population will grow rapidly, it is more suitable to signal CSI-RS-Config in SIB2. 
It is proposed to agree that CSI-RS-Config is included in SIB2 and to agree on the CR [3].
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5
Text Proposal
–
CSI-RS-Config

The IE CSI-RS-Config is used to specify the CSI (Channel-State Information) reference signal configuration. The IE only applies when DL transmission mode tm9 is configured. And the IE applies independent of the feedback reporting mode configured.
CSI-RS-Config information elements
-- ASN1START

CSI-RS-Config-r10 ::=

CHOICE {


release






NULL,


setup






SEQUENCE {



antennaPortsCount-r10



ENUMERATED {an1, an2, an4, an8},



resourceConfig-r10



INTEGER (0..31),



subframeConfig-r10

INTEGER (0..154),




zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),



zeroTxPowerSubframeConfig-r10
INTEGER (0..154)

}

}




















-- ASN1STOP

	CSI-RS-Config field descriptions

	antennaPortsCount
Parameter represents the number of antenna ports used for transmission of CSI reference signals where an1 corresponds to 1, an2 to 2 antenna ports etc. see TS 36.211 [21, 6.10.5]..

	resourceConfig
Parameter: CSI reference signal configuration, see TS 36.211 [21, table 6.10.5.2-1 and 6.10.5.2-2].

	subframeConfig

Parameter: 
[image: image1.wmf]RS

CSI

-

I

, see TS 36.211 [21, table 6.10.5.3-1].

	

.

	zeroTxPowerResourceConfigList
Parameter: ZeroPowerCSI-RS, see TS 36.211 [21, 6.10.5.2].

	zeroTxPowerSubframeConfig

Parameter: 
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CSI

-

I

, see TS 36.211 [21, table 6.10.5.3-1].


–
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

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,















-- Cond AI-r8


schedulingRequestConfig



SchedulingRequestConfig

OPTIONAL, 


-- Need ON


...,


[[
cqi-ReportConfig-v920



CQI-ReportConfig-v920

OPTIONAL,

-- Need ON



antennaInfo-v920




AntennaInfoDedicated-v920
OPTIONAL

-- Need ON


]],


[[
antennaInfo-r10




CHOICE {




explicitValue




AntennaInfoDedicated-r10,




defaultValue




NULL



}

OPTIONAL,














-- Cond AI-r10



cif-Presence




BOOLEAN






OPTIONAL,
-- Need ON



cqi-ReportConfig-v10x0


CQI-ReportConfig-v10x0


OPTIONAL,

-- Need ON




rho-C-r10





INTEGER (-8..15), 



OPTIONAL,

-- Need ON


pucch-ConfigDedicated-v10x0

PUCCH-ConfigDedicated-v10x0

OPTIONAL,

-- Need ON



pusch-ConfigDedicated-v10x0

PUSCH-ConfigDedicated-v10x0

OPTIONAL,

-- Need ON



schedulingRequestConfig-v10x0
SchedulingRequestConfig-v10x0
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicated-v10x0










SoundingRS-UL-ConfigDedicated-v10x0
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicatedAperiodic-r10









SoundingRS-UL-ConfigDedicatedAperiodic-r10
OPTIONAL,
-- Need ON






ul-AntennaInfo-r10



UL-AntennaInfo-r10



OPTIONAL,

-- Need ON


uplinkPowerControlDedicated-v10x0
UplinkPowerControlDedicated-v10x0
OPTIONAL
-- Need ON

]]

}

PhysicalConfigDedicatedSCell-r10 ::=

SEQUENCE {


-- DL configuration as well as configuration applicable for DL and UL


nonUL-Configuration




SEQUENCE {



antennaInfo-r10





AntennaInfoDedicated-r10


OPTIONAL,
-- Need ON



crossCarrierSchedulingConfig-r10
CrossCarrierSchedulingConfig-r10
OPTIONAL,
-- Need ON





rho-C-r10






INTEGER (-8..15), 



OPTIONAL,
-- Need ON


pdsch-ConfigDedicated-r10


PDSCH-ConfigDedicated


OPTIONAL
-- Need ON


}















OPTIONAL, 
-- Cond SCellAdd


-- UL configuration


ul-Configuration




CHOICE {



release







NULL,



setup







SEQUENCE {




pusch-ConfigDedicated-r10


PUSCH-ConfigDedicatedSCell-r10

OPTIONAL,
-- Need ON







uplinkPowerControlDedicated-r10

UplinkPowerControlDedicatedSCell-r10
OPTIONAL,
-- Need ON




-- 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 ON




soundingRS-UL-ConfigDedicated-v10x0










SoundingRS-UL-ConfigDedicated-v10x0
OPTIONAL,

-- Need ON




soundingRS-UL-ConfigDedicatedAperiodic-r10









SoundingRS-UL-ConfigDedicatedAperiodic-r10
OPTIONAL,
-- Need ON








ul-AntennaInfo-r10




UL-AntennaInfo-r10


OPTIONAL
-- Need ON



}


}

















OPTIONAL, 
-- Need ON


...

}

-- ASN1STOP

	PhysicalConfigDedicated field descriptions

	antennaInfo

A choice is used to indicate whether the antennaInfo is signalled explicitly or set to the default antenna configuration as specified in section 9.2.4.

	tpc-PDCCH-ConfigPUCCH

PDCCH configuration for power control of PUCCH using format 3/3A, see TS 36.212 [22].

	tpc-PDCCH-ConfigPUSCH

PDCCH configuration for power control of PUSCH using format 3/3A, see TS 36.212 [22].

	rho-C

Parameter: 
[image: image4.wmf]c
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, see TS 36.213 [23, 7.2.5].


	Conditional presence
	Explanation

	AI-r8
	The field is optionally present, need ON, if antennaInfoDedicated-r10 is absent. Otherwise the field is not present

	AI-r10
	The field is optionally present, need ON, if antennaInfoDedicated-r8 is absent. Otherwise the field is not present

	SCellAdd
	The field is mandatory present if cellIdentification is present; otherwise it is optional, need ON.


NOTE 1:
During handover, the UE performs a MAC reset, which involves reverting to the default CQI/ SRS/ SR configuration in accordance with subclause 5.3.13 and TS 36.321 [6, 5.9 & 5.2]. Hence, for these parts of the dedicated radio resource configuration, the default configuration (rather than the configuration used in the source PCell) is used as the basis for the delta signalling that is included in the message used to perform handover.

NOTE 2:
Since delta signalling is not supported for the common SCell configuration, E-UTRAN can only add and release the uplink of an SCell by releasing and adding the concerned SCell.

–
RadioResourceConfigCommon
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify common radio resource configurations in the system information and in the mobility control information, respectively, e.g., the random access parameters and the static physical layer parameters.

RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB ::=
SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon,


bcch-Config 





BCCH-Config,


pcch-Config 





PCCH-Config,


prach-Config





PRACH-ConfigSIB,


pdsch-ConfigCommon




PDSCH-ConfigCommon,


pusch-ConfigCommon




PUSCH-ConfigCommon,


pucch-ConfigCommon




PUCCH-ConfigCommon,


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon,


uplinkPowerControlCommon


UplinkPowerControlCommon,


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...,


[[
uplinkPowerControlCommon-v10x0
UplinkPowerControlCommon-v10x0

OPTIONAL,
-- Need OR



csi-RS-Config-r10



CSI-RS-Config-r10




OPTIONAL
-- Need OR

]]

}

RadioResourceConfigCommon ::=

SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon




OPTIONAL,
-- Need ON


prach-Config





PRACH-Config,


pdsch-ConfigCommon




PDSCH-ConfigCommon




OPTIONAL,
-- Need ON


pusch-ConfigCommon




PUSCH-ConfigCommon,


phich-Config





PHICH-Config





OPTIONAL,
-- Need ON


pucch-ConfigCommon




PUCCH-ConfigCommon




OPTIONAL,
-- Need ON


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon


OPTIONAL,
-- Need ON


uplinkPowerControlCommon


UplinkPowerControlCommon


OPTIONAL,
-- Need ON


antennaInfoCommon




AntennaInfoCommon


OPTIONAL,
-- Need ON


p-Max







P-Max







OPTIONAL,
-- Need OP


tdd-Config






TDD-Config






OPTIONAL,
-- Cond TDD


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...,


[[
uplinkPowerControlCommon-v10x0
UplinkPowerControlCommon-v10x0

OPTIONAL,
-- Need ON



csi-RS-Config-r10



CSI-RS-Config-r10




OPTIONAL
-- Need OR

]]

}

RadioResourceConfigCommonSCell-r10 ::=
SEQUENCE {


-- DL configuration as well as configuration applicable for DL and UL


nonUL-Configuration




SEQUENCE {



-- 1: Cell characteristics



dl-Bandwidth-r10





ENUMERATED {n6, n15, n25, n50, n75, n100},



-- 2: Physical configuration, general



antennaInfoCommon-r10




AntennaInfoCommon,



mbsfn-SubframeConfigList-r10


MBSFN-SubframeConfigList
OPTIONAL,
-- Need OR



-- 3: Physical configuration, control



phich-Config-r10





PHICH-Config,



-- 4: Physical configuration, physical channels



pdsch-ConfigCommon-r10




PDSCH-ConfigCommon,



-- 5: CSI RS configuration



csi-RS-Config-r10





CSI-RS-Config-r10


OPTIONAL,
-- Need OR


tdd-Config-r10






TDD-Config




OPTIONAL
-- Cond TDD

},


-- UL configuration


ul-Configuration





SEQUENCE {



ul-FreqInfo-r10





SEQUENCE {




ul-CarrierFreq-r10




ARFCN-ValueEUTRA


OPTIONAL,
-- Need OP




ul-Bandwidth-r10




ENUMERATED {n6, n15,













n25, n50, n75, n100}
OPTIONAL,
-- Need OP




additionalSpectrumEmission-r10

AdditionalSpectrumEmission



},



p-Max-r10






P-Max





OPTIONAL,
-- Need OP



uplinkPowerControlCommon-r10

UplinkPowerControlCommonSCell-r10,



-- A special version of IE UplinkPowerControlCommon may be introduced



-- 3: Physical configuration, control



soundingRS-UL-ConfigCommon-r10

SoundingRS-UL-ConfigCommon,



ul-CyclicPrefixLength-r10


UL-CyclicPrefixLength,


-- 4: Physical configuration, physical channels



prach-Config-r10




PRACH-ConfigSCell-r10

OPTIONAL,
-- Cond TDD-OR



pusch-ConfigCommon-r10



PUSCH-ConfigCommon


}
















OPTIONAL,
-- Need OR


...

}

BCCH-Config ::=





SEQUENCE {


modificationPeriodCoeff



ENUMERATED {n2, n4, n8, n16}

}

PCCH-Config ::=





SEQUENCE {


defaultPagingCycle




ENUMERATED {












rf32, rf64, rf128, rf256},


nB








ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEighthT,












oneSixteenthT, oneThirtySecondT}

}

UL-CyclicPrefixLength ::=


ENUMERATED {len1, len2}
-- ASN1STOP

	RadioResourceConfigCommon field descriptions

	p-Max

Pmax to be used in the target cell. If absent the UE applies the maximum power according to the UE capability.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8 and n16 corresponds to value 16.

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of defaultPagingCycle ('T'). A value of fourT corresponds to 4 * defaultPagingCycle, a value of twoT corresponds to 2 * defaultPagingCycle and so on.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	UL-CyclicPrefixLength

Parameter: Uplink cyclic prefix length see 36.211 [21, 5.2.1] where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix.


	Conditional presence
	Explanation

	TDD
	The field is optional for TDD, Need ON; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD-OR
	The field is optional for TDD, Need OR; it is not present for FDD and the UE shall delete any existing value for this field.
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