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1. Introduction
Up to the last RAN3 meeting, RAN3 discussed the Functions of the F1 interface protocols and functional split [1]. In the RAN3#96, [2] addressed how radio configuration is managed by CU and DU but did not agree. In this contribution, we discuss which parameters need to be contolled and transferred over F1-C focusing on the RRC parameters in RadioResourceConfigDedicated.
RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measConfig






MeasConfig





OPTIONAL,
-- Need ON


mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO


dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, -- Cond HO-toEUTRA


securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO


nonCriticalExtension



SEQUENCE {}





OPTIONAL
-- Need OP

}

2. Discussion
As stated in [2], for higher layer split, many Radio resource configuration parameters and semi-static resources will reside in the DU for the CU-DU split of the F1 interface. Figure 1 illustrates two approaches in which node controls the parameters.
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Figure 1 – Approaches for Radio resource configuration alignment between DU, CU and UE

· Approach 1 illustrated in Figure 1 is the CU controlled approach, where the CU is in control of the relevant parameters and semi-static resources. The CU can indicate them to the DU in the relevant F1 REQUEST messages.

· Approach 2 illustrated in Figure 1 is the DU controlled approach, where the DU is in control of the relevant parameters and semi-static resources. The DU can indicate them to the CU in the relevant F1 RESPONSE messages.
Although [2] addressed many RRC configured parameters including both cell common parameters and dedicated parameters, this paper focuses on the parameters configured to the UE via in RadioResourceConfigDedicated. Table below summarizes the high-level category of such parameters which is based on the parameter and whether to be CU controlled or DU controlled. It is noted that the table is based on TS38.331v8.21.0 for simplicity.
	RRC parameters in RadioResourceConfigDedicated configured to UE
	Appr.1(CU controlled) or 

Appr.2(DU controlled)

	
	Resource assignment
	-

	
	
	UE dedicated resources
	-

	
	
	
	cqi-ReportConfg
	Appr.2

	
	
	
	schedulingRequestConfig
	Appr.2

	
	
	
	soundingRS-UL-ConfigDedicated
	Appr.2

	
	
	
	SPS config
	Appr.2

	
	Parameter setting
	-

	
	
	pdcp-config
	N/A (used in CU)

	
	
	rlc-Config
	Appr.1

	
	
	logicalChannelConfig
	Appr.1 & 2

	
	
	
	Priority
	Appr.1

	
	
	
	prioritisedBitRate
	TBD

	
	
	
	bucketSizeDuration
	TBD

	
	
	
	logicalChannelGroup
	Appr.2

	
	
	MAC-main config 
	Basically Appr.2

	
	
	
	ul-SCH-Config
	Appr.2

	
	
	
	drx-Config 
	Appr.1 & 2

	
	
	
	
	onDurationTimer
	TBD

	
	
	
	
	drx-InactivityTimer
	Appr.1

	
	
	
	
	drx-RetransmissionTimer
	TBD

	
	
	
	
	longDRX-CycleStartOffset
	-

	
	
	
	
	
	longDRX-Cycle
	Appr.1

	
	
	
	
	
	drxStartOffset
	Appr.2

	
	
	
	
	shortDRX
	-

	
	
	
	
	
	shortDRX-Cycle
	Appr.1

	
	
	
	
	
	drxShortCycleTimer
	TBD

	
	
	timeAlignmentTimerDedicated
	Appr.2

	
	
	physicalConfigDedicated
	Basically Appr.2

	
	
	
	pdsch-ConfigDedicated
	Appr.2

	
	
	
	pucch-ConfigDedicated 
	Appr.2

	
	
	
	pusch-ConfigDedicated
	Appr.2

	
	
	
	uplinkPowerControlDedicated
	Appr.2

	
	
	
	tpc-PDCCH-ConfigPUxCH
	Appr.2

	
	
	
	antennaInfoDedicated
	Appr.2


In above table, we categorized the parameters into 2 groups, Resource assignment and Parameter setting. 

RRC configured parameters for Resource assignment include UE dedicated resource such as PUCCH, SRS and SPS resources. On the other hand, RRC configured parameters for Parameter setting include pdcp-config, rlc-Config, logicalChannelConfig, MAC-main config and physicalConfigDedicated. We analyzed one by one below. It is noted that pdcp-parameters is not addressed since it is natural to be controlled by CU where PDCP resides. 
Parameters for Resource assignment 
As discussed in [2], we think approach2 (DU controlled) is preferable to help to reduce CU-DU dependence, which in turn may help to make multi-vendor CU-DU operation easier. 
Proposal1: RRC configured parameters for resource assignment should be controlled by DU.

RLC parameters (rlc-Config) 
For RLC parameters such as RLC SN length and RLC mode, we think that those parameters are configured based on UE capability (e.g., peak data rate) and QoS which are informed to CU from UE and CN. Therefore, it will be natural to be controlled by CU. 
Proposal2: RLC parameters should be controlled by CU.
LCH parameters (logicalChannelConfig)
For logicalChannelConfig, we think that since such parameters are related to QoS, they can be controlled by CU. However, since LCG configuration may up to scheduler policy (e.g., LCG may not be configured for certain logical channel not to trigger regular BSR), at least LCG should be controlled by DU. For PBR related parameters, there might be a possibility to be determined by DU based on the scheduler. 
Proposal3a: Basically, LCH parameters should be controlled by CU.
Proposal3b: As for exceptional case, at least LCG should be controlled by DU for scheduler policy.
MAC parameters (MAC-main config)
For the MAC parameters, we basically think those parameters should be controlled by DU since the parameter values are based on the DU scheduler policy. For example, some schedulers may request frequent report of BS and PH for its more sensitive resource allocation while other may not to avoid additional overhead. On the other hand, for DRX parameters, we think that some parameters such as longDRX-Cycle and shortDRX-Cycle should be controlled by CU since the values would be configured based on the UE types. 
Proposal4a: Basically, MAC parameters should be controlled by DU.
Proposal4b: As for exceptional case, at least longDRX-Cycle and shortDRX-Cycle should be controlled by CU.
Physical parameters (physicalConfigDedicated)
For the physical layer parameters, we basically think those parameters should be controlled by DU since they will be controlled by DU measurement and he DU scheduling strategy. For example, the parameters related to transmission power (e.g., p-a in PDSCH-ConfigDedicated, p0-UE-PUxCH and pSRS-Offset in UplinkPowerControlDedicated and parameters in tpc-pdcch-ConfigPUCCH) can be determined based on the DU measurement (e.g., interference level). Another example is that the parameters controlling UE behavior (e.g., betaOffset-XX-Index) in physical layer is controlled based on the DU scheduling strategy (e.g., betaOffset-XX-Index might be configured depending on the required performance). Since we need to look into more details, we can investigate further whether there is some exceptional cases. 
Proposal5: Basically, Physical layer parameters should be controlled by DU.
For other parameters defined in RRCConnectionReconfiguration, we would like to investigate. RRC parameters can be basically controlled by CU where RRC is located. We have already observed that at least measurement gap should be controlled by DU such that DU can coordinate measurement gap with DRX (at least drxStartOffset) and UE dedicated resources (PUCCH/SRS). 
3. Conclusion
This paper addressed the parameters to be controlled and transferred over F1-C focusing on the RRC parameters which are configured to the UE via RRC dedicated signaling. Following are observed and proposed. 
Proposal1: RRC configured parameters for resource assignment should be controlled by DU.

Proposal2: RLC parameters should be controlled by CU.

Proposal3a: Basically, LCH parameters should be controlled by CU.
Proposal3b: As for exceptional case, at least LCG should be controlled by DU for scheduler policy.
Proposal4a: Basically, MAC parameters should be controlled by DU.
Proposal4b: As for exceptional case, at least longDRX-Cycle and shortDRX-Cycle should be controlled by CU.
Proposal5: Basically, Physical layer parameters should be controlled by DU.
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Annex: 
Table 1 – Illustration (based on LTE) of the Radio resource configuration IEs which would reside in the DU

	Radio resource configuration IEs defined in E-UTRA RRC (Rel-8) in RadioResourceConfigCommonSIB, RadioResourceConfigCommon and RadioResourceConfigDedicated
	Provided that a similar CU-DU split as that for the F1 interface is adopted for the E-UTRAN, would the IEs reside in the CU or the DU?
	Remarks

	bcch-Config
	Depends on CU-DU function allocation
	

	pcch-Confg
	Depends on CU-DU function allocation
	

	pdcp-Config
	Reside in CU
	

	rlc-Config
	Reside in DU
	Layer 2 parameter setting

	logicalChannelConfig
	Reside in DU
	

	macMainConfig
	Reside in DU
	

	sps-Config
	Reside in DU
	SPS parameter setting and semi-static resource allocation

	rach-ConfigCommon
	Reside in DU
	Transport channel parameter setting and semi-static resource allocation

	prach-Config
	Reside in DU
	Physical channels/signals parameter setting and semi-static resource allocation

	pdsch-ConfigCommon

pdsch-ConfigDedicated
	Reside in DU
	

	pusch-ConfigCommon

pusch-ConfigDedicated
	Reside in DU
	

	pucch-ConfigCommon

pucch-ConfigDedicated
	Reside in DU
	

	phich-Config
	Reside in DU
	

	tpc-PDCCH-Config
	Reside in DU
	

	cqi-ReportConfg
	Reside in DU
	

	schedulingRequestConfig
	Reside in DU
	

	soundingRS-UL-ConfigCommon

soundingRS-UL-ConfigDedicated
	Reside in DU
	

	uplinkPowerControlCommon

uplinkPowerControlDedicated
	Reside in DU
	UL power control parameter setting

	p-Max
	Reside in DU
	

	antennaInfoCommon

antennaInfoDedicated
	Reside in DU
	Transmission scheme parameter setting

	ul-CyclicPrefixLength
	Reside in DU
	Physical frame structure parameter setting

	tdd-Config
	Reside in DU
	


TS36.331v8.21.0

–
RLC-Config
The IE RLC-Config is used to specify the RLC configuration of SRBs and DRBs.

RLC-Config information element
-- ASN1START

RLC-Config ::=



CHOICE {


am








SEQUENCE {



ul-AM-RLC






UL-AM-RLC,



dl-AM-RLC






DL-AM-RLC


},


um-Bi-Directional




SEQUENCE {



ul-UM-RLC






UL-UM-RLC,



dl-UM-RLC






DL-UM-RLC


},


um-Uni-Directional-UL



SEQUENCE {



ul-UM-RLC






UL-UM-RLC


},


um-Uni-Directional-DL



SEQUENCE {



dl-UM-RLC






DL-UM-RLC


},


...

}

UL-AM-RLC ::=





SEQUENCE {


t-PollRetransmit




T-PollRetransmit,


pollPDU







PollPDU,


pollByte






PollByte,


maxRetxThreshold




ENUMERATED {












t1, t2, t3, t4, t6, t8, t16, t32}

}

DL-AM-RLC ::=





SEQUENCE {


t-Reordering





T-Reordering,


t-StatusProhibit




T-StatusProhibit

}

UL-UM-RLC ::=





SEQUENCE {


sn-FieldLength





SN-FieldLength

}

DL-UM-RLC ::=





SEQUENCE {


sn-FieldLength





SN-FieldLength,


t-Reordering





T-Reordering

}

SN-FieldLength ::=




ENUMERATED {size5, size10}

T-PollRetransmit ::=



ENUMERATED {











ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms105,











ms110, ms115, ms120, ms125, ms130, ms135,











ms140, ms145, ms150, ms155, ms160, ms165,











ms170, ms175, ms180, ms185, ms190, ms195,











ms200, ms205, ms210, ms215, ms220, ms225,











ms230, ms235, ms240, ms245, ms250, ms300,











ms350, ms400, ms450, ms500, spare9, spare8,











spare7, spare6, spare5, spare4, spare3,











spare2, spare1}

PollPDU ::=






ENUMERATED {











p4, p8, p16, p32, p64, p128, p256, pInfinity}

PollByte ::=





ENUMERATED {











kB25, kB50, kB75, kB100, kB125, kB250, kB375,











kB500, kB750, kB1000, kB1250, kB1500, kB2000,











kB3000, kBinfinity, spare1}

T-Reordering ::=




ENUMERATED {











ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms110,











ms120, ms130, ms140, ms150, ms160, ms170,











ms180, ms190, ms200, spare1}

T-StatusProhibit ::=



ENUMERATED {











ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms105,











ms110, ms115, ms120, ms125, ms130, ms135,











ms140, ms145, ms150, ms155, ms160, ms165,











ms170, ms175, ms180, ms185, ms190, ms195,











ms200, ms205, ms210, ms215, ms220, ms225,











ms230, ms235, ms240, ms245, ms250, ms300,











ms350, ms400, ms450, ms500, spare8, spare7,











spare6, spare5, spare4, spare3, spare2,











spare1}

-- ASN1STOP

–
LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.

LogicalChannelConfig information element
-- ASN1START

LogicalChannelConfig ::=


SEQUENCE {


ul-SpecificParameters



SEQUENCE {



priority






INTEGER (1..16),



prioritisedBitRate




ENUMERATED {













kBps0, kBps8, kBps16, kBps32, kBps64, kBps128,













kBps256, infinity, spare8, spare7, spare6,













spare5, spare4, spare3, spare2, spare1},



bucketSizeDuration




ENUMERATED {













ms50, ms100, ms150, ms300, ms500, ms1000, spare2,













spare1},



logicalChannelGroup




INTEGER (0..3)


OPTIONAL


-- Need OR


}

OPTIONAL,
















-- Cond UL


...

}

-- ASN1STOP

–
MAC-MainConfig
The IE MAC-MainConfig is used to specify the MAC main configuration for signalling and data radio bearers.

MAC-MainConfig information element
-- ASN1START

MAC-MainConfig ::=




SEQUENCE {


ul-SCH-Config





SEQUENCE {



maxHARQ-Tx






ENUMERATED {













n1, n2, n3, n4, n5, n6, n7, n8,













n10, n12, n16, n20, n24, n28,













spare2, spare1}

OPTIONAL,
-- Need ON



periodicBSR-Timer




ENUMERATED {













sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, sf1280, sf2560,













infinity, spare1}
OPTIONAL,
-- Need ON



retxBSR-Timer





ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1},



ttiBundling






BOOLEAN


}















OPTIONAL, 
-- Need ON


drx-Config






DRX-Config




OPTIONAL,
-- Need ON


timeAlignmentTimerDedicated


TimeAlignmentTimer,


phr-Config






CHOICE {



release







NULL,



setup







SEQUENCE {




periodicPHR-Timer




ENUMERATED {sf10, sf20, sf50, sf100, sf200,
















sf500, sf1000, infinity},




prohibitPHR-Timer




ENUMERATED {sf0, sf10, sf20, sf50, sf100,

















sf200, sf500, sf1000},




dl-PathlossChange




ENUMERATED {dB1, dB3, dB6, infinity}



}


}















OPTIONAL,
-- Need ON


...

}

DRX-Config ::=





CHOICE {


release







NULL,


setup







SEQUENCE {



onDurationTimer





ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200},



drx-InactivityTimer




ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200, psf300, psf500, psf750,













psf1280, psf1920, psf2560, spare10,













spare9, spare8, spare7, spare6,













spare5, spare4, spare3, spare2,













spare1},



drx-RetransmissionTimer



ENUMERATED {













psf1, psf2, psf4, psf6, psf8, psf16,













psf24, psf33},



longDRX-CycleStartOffset

CHOICE {




sf10






INTEGER(0..9),




sf20






INTEGER(0..19),




sf32






INTEGER(0..31),




sf40






INTEGER(0..39),




sf64






INTEGER(0..63),




sf80






INTEGER(0..79),




sf128






INTEGER(0..127),




sf160






INTEGER(0..159),




sf256






INTEGER(0..255),




sf320






INTEGER(0..319),




sf512






INTEGER(0..511),




sf640






INTEGER(0..639),




sf1024






INTEGER(0..1023),




sf1280






INTEGER(0..1279),




sf2048






INTEGER(0..2047),




sf2560






INTEGER(0..2559)



},



shortDRX






SEQUENCE {




shortDRX-Cycle





ENUMERATED
{














sf2, sf5, sf8, sf10, sf16, sf20,














sf32, sf40, sf64, sf80, sf128, sf160,














sf256, sf320, sf512, sf640},




drxShortCycleTimer




INTEGER (1..16)



}

OPTIONAL












-- Need OR


}

}

-- ASN1STOP

–
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,
















-- Need ON


schedulingRequestConfig



SchedulingRequestConfig 

OPTIONAL, 

-- Need ON


...

}

-- ASN1STOP
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