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1 Introduction

This document discusses the RRC signalings that support the new aperiodic SRS feature introduced in Rel-10.
2 Discussion
Some new sounding mechanisms are introduced in the section 8.2 of TS 36.213 [1]. For Rel-10, there are two types of triggers:

- trigger type 0: higher layer signalling 

- trigger type 1: UL DCI formats.
It is our understanding that trigger type 0 is for Rel-8/9 periodic sounding and trigger type 1 is for Rel-10 aperiodic sounding. The aperiodic sounding is configured by RRC signaling and triggered by DCI format 4. There are three sets of aperiodic SRS configuration parameters, which include:

· Transmission combination 

· Starting physical resource block assignment

· SRS configuration index
· SRS bandwidth
· Cyclic shift

· Number of antenna ports
The SRS request field in DCI format 4 indicates the SRS parameter set given in Table 8.1-1 of [1]. For SRS request value 1 to 3, there is one corresponding SRS parameter set. For SRS request value 0, a single set of SRS parameters is configured by higher layer signalling. In our understanding, RAN1 has not decided whether the SRS parameters for SRS request 0 is one of the three configuration sets or a different configuration.

Observation 1: Aperiodic SRS is introduced in Rel-10, and there are three sets of configuration parameters which is selected by DCI format 4.
In current version of RRC specification [2], there are configuration parameters, SoundingRS-UL-ConfigDedicated and SoundingRS-UL-ConfigDedicatedAperiodicSet-r10, for periodic and aperiodic SRS, respectively. Since the terminologies used in TS 36.213 is type-0 and type-1, we suggest to clarify the parameter definitions. And, we also suggest to modify the current structure of SoundingRS-UL-ConfigDedicatedAperiodicSet-r10 to accommodate three sets of configuration parameters. 
3 Suggestions
Based on the above discussions, we suggest to

-  clarify that trigger type 0 is periodic SRS and trigger type 1 is aperiodic SRS, and

- have a specific SRS configuration IE for trigger type 1  that can accommodate three sets of configuration parameters 

The suggestion text change is given in Appendix. 
4 Reference
[1] TS 36.213 V10.0.1 
[2] 3GPP TS 36.331 V10.0.0
1. Appendix: Proposed Text Changes
------------------------------------------------------- Start of proposed change (#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


-- FFS whether CSI-RS-Config should be included in physicalConfigDedicated



cqi-ReportConfig-v10x0


CQI-ReportConfig-v10x0


OPTIONAL,

-- Need ON



csi-RS-Config-r10



CSI-RS-Config-r10



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


]]

}

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






csi-RS-Config-r10




CSI-RS-Config-r10



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-ConfigDedicated

OPTIONAL,
-- Need ON




pusch-ConfigDedicated-v10x0


PUSCH-ConfigDedicated-v10x0
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




-- The usage of field soundingRS-UL-ConfigDedicatedAperiodic-r10 is FFS




ul-AntennaInfo-r10




UL-AntennaInfo-r10


OPTIONAL
-- Need ON



}


}

















OPTIONAL, 
-- Need ON


...

}

-- ASN1STOP

-------------------------------------------------- End of proposed change (#1) ------------------------------------------------------
------------------------------------------------------- Start of proposed change (#2) ---------------------------------------------------
–
SoundingRS-UL-Config

The IE SoundingRS-UL-Config is used to specify the uplink Sounding RS configuration for periodic  and aperiodic sounding. 
SoundingRS-UL-Config information element
-- ASN1START

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


}

}

SoundingRS-UL-ConfigDedicated ::=
CHOICE{


release







NULL,


setup







SEQUENCE {



srs-Bandwidth





ENUMERATED {bw0, bw1, bw2, bw3},



srs-HoppingBandwidth



ENUMERATED {hbw0, hbw1, hbw2, hbw3},



freqDomainPosition




INTEGER (0..23),



duration






BOOLEAN,



srs-ConfigIndex





INTEGER (0..1023),



transmissionComb




INTEGER (0..1),



cyclicShift






ENUMERATED {cs0, cs1, cs2, cs3, cs4, cs5, cs6, cs7}


}

}

SoundingRS-UL-ConfigDedicated-v10x0 ::=
SEQUENCE {


srs-AntennaPort-r10




ENUMERATED {an1, an2, an4, spare1}

}

SoundingRS-UL-ConfigDedicatedAperiodic-r10 ::=
CHOICE{



release







NULL,


setup







SEQUENCE {


srs-ConfigIndexAp-r10



INTEGER 


(0..1023),


srs-UL-ConfigDedicatedAperiodicSet-r10 ::= SEQUENCE(SIZE (1..3))OF











SEQUENCE {
        srs-SetIndexAp-r10




INTEGER (1..3)


srs-AntennaPortAp-r10



ENUMERATED {an1, an2, an4, spare1},



srs-BandwidthAp-r10




ENUMERATED {bw0, bw1, bw2, bw3},



srs-HoppingBandwidthAp-r10


ENUMERATED {hbw0, hbw1, hbw2, hbw3},



freqDomainPositionAp-r10


INTEGER (0..23),


transmissionCombAp-r10



INTEGER (0..1),



cyclicShiftAp-r10




ENUMERATED {cs0, cs1, cs2, cs3, cs4, cs5, cs6, cs7}


}

}


















-- All value ranges FFS

-- ASN1STOP

	SoundingRS-UL-Config field descriptions

	srs-BandwidthConfig

Parameter: SRS Bandwidth Configuration. See TS 36.211, [21, table 5.5.3.2-1, 5.5.3.2-2, 5.5.3.2-3 and 5.5.3.2– 4]. Actual configuration depends on UL bandwidth. bw0 corresponds to value 0, bw1 to value 1 and so on.

	srs-SubframeConfig

Parameter: SRS SubframeConfiguration. See TS 36.211, [21, table 5.5.3.3-1] applies for FDD whereas TS 36.211, [21, table 5.5.3.3-2] applies for TDD. sc0 corresponds to value 0, sc1 to value 1 and so on.

	ackNackSRS-SimultaneousTransmission

Parameter: Simultaneous-AN-and-SRS, see TS 36.213 [23, 8.2]. For SCells this field is not applicable and the UE shall ignore the value.

	srs-Bandwidth

Parameter: 
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, see TS 36.211 [21, tables 5.5.3.2-1, 5.5.3.2-2, 5.5.3.2-3 and 5.5.3.2-4].

	freqDomainPosition

Parameter: 
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, see TS 36.211 [21, 5.5.3.2].

	srs-HoppingBandwidth

Parameter: SRS hopping bandwidth 
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, see TS 36.211 [21, 5.5.3.2] where hbw0 corresponds to value 0, hbw1 to value 1 and so on.

	duration

Parameter: Duration. See TS 36.213 [21, 8.2]. FALSE corresponds to “single” and value TRUE to “indefinite”.

	srs-ConfigIndex
Parameter: ISRS. See TS 36.213 [23, table8.2-1].

	transmissionComb

Parameter: 
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, see TS 36.211 [21, 5.5.3.2].

	cyclicShift

Parameter: n_SRS. See TS 36.211 [21, 5.5.3.1], where cs0 corresponds to 0 etc.

	srs-MaxUpPts

Parameter: srsMaxUpPts, see TS 36.211 [21, 5.5.3.2]. If this field is present, reconfiguration of 
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 applies for UpPts, otherwise reconfiguration does not apply.

	srs-AntennaPort

parameter: srs-AntennaPorts, see TS 36.211 [21, Table 5.2.1-1].

	srs-AntennaPortAp

parameter: srs-AntennaPorts-ap, see TS 36.211 [21, Table 5.2.1-1].

	SoundingRS-UL-ConfigDedicated
This parameter is used to specify periodic sounding (i.e., trigger type 0 SRS [23]).

	SoundingRS-UL-ConfigDedicatedAperiodic
This parameter is used to specify aperiodic sounding (i.e., trigger type 1 SRS [23]).

	srs-ConfigIndexAp
Parameter: ISRS for aperiodic SRS. See TS 36.213 [23, table8.2-1].

	srs-SetIndexAp
parameter: index of configuration set, see TS36.213 [23, 8.2]

	srs-BandwidthAp
Parameter: 
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 for aperiodic SRS, see TS 36.211 [21, tables 5.5.3.2-1, 5.5.3.2-2, 5.5.3.2-3 and 5.5.3.2-4].

	srs-HoppingBandwidthAp
Parameter: SRS hopping bandwidth 
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 for aperiodic SRS, see TS 36.211 [21, 5.5.3.2] where hbw0 corresponds to value 0, hbw1 to value 1 and so on.

	freqDomainPositionAp
Parameter: 
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 for aperiodic SRS, see TS 36.211 [21, 5.5.3.2].

	transmissionCombAp
Parameter: 
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 for aperiodic SRS, see TS 36.211 [21, 5.5.3.2].

	cyclicShiftAp
Parameter: n_SRS for aperiodic SRS. See TS 36.211 [21, 5.5.3.1], where cs0 corresponds to 0 etc.


-------------------------------------------------- End of proposed change (#2) ------------------------------------------------------
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