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1. Introduction
Within the NR Work Item, RAN3 is to specify “Radio Access Network architecture, interface protocols and procedures for functional split between central and distributed units, covering: Normative stage-2/3 specification of one higher layer split (appropriate selection from option 2 and option 3-1 shall be determined in April 2017 meeting of RAN3).” [1]. In the April 2017 meeting of RAN3 (RAN3#95bis), RAN3 decided to select CU-DU split option 2 as the option to specify, and also decided to name this interface as the F1 interface [2]. Furthermore, the initial list of F1 interface functions (including those with “FFS”) was captured in [3].

In this contribution, Radio resource configuration management over the F1 interface is addressed.

2. Discussion
F1 interface is the interface between gNB-CU hosting PDCP and layers above PDCP, and gNB-DU hosting RLC and layers below it. This implies that there will be many Radio resource configuration parameters and semi-static resources residing in the gNB-DU. For illustration purposes, Table 1 lists the Radio resource configuration IEs defined in E-UTRA RRC [4] and shows for each one of them whether they would reside in the CU or the DU if a similar CU-DU split was adopted in E-UTRAN. (Note that E-UTRA RRC Release 8 was taken for simplicity)

Observation1: For the CU-DU split concerning the F1 interface, there will be many many Radio resource configuration parameters and semi-static resources residing in the DU.

As illustrated in Table 1, many Radio resource configuration parameters and semi-static resources will reside in the DU for the CU-DU split of the F1 interface. On the other hand, as the RRC protocol will reside in the CU, these Radio resource configuration parameters and resources will need to be aligned between the CU and the DU in order to configure the UEs accordingly. Figure 1 illustrates two approaches that can be considered to realize such 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 (e.g. Cell setup/reconfiguration request, UE context setup/reconfiguration request, Bearer setup/reconfiguration request).

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 (e.g. Cell setup/reconfiguration response, UE context setup/reconfiguration response, Bearer setup/reconfiguration response).

For Radio resource configuration requiring inter-DU coordination, the CU controlled approach seems to make sense. Examples of such configuration may be UL power control configuration. Those Radio resource configurations requiring inter-DU coordination should be identified.

For Radio resource configuration not requiring inter-DU coordination, the DU controlled approach seems to also work. For example, semi-static resource allocation may be performed locally at each DU, and this may help to reduce CU-DU dependence, which in turn may help to make multi-vendor CU-DU operation easier. In this case, however, the need for coordination with the Call Admission Control functionality at the CU when the available resources at the DU become scarce should be further considered.

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
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Figure 1 – Approaches for Radio resource configuration alignment between DU, CU and UE

Observation2: Two approaches for Radio resource configuration alignment between DU, CU and UE are possible, i.e. the CU controlled approach and the DU controlled approach.

Observation3: For Radio resource configuration requiring inter-DU coordination, the CU controlled approach seems to make sense.

Observation4: For Radio resource configuration not requiring inter-DU coordination, the CU controlled approach seems to also work and may help to reduce CU-DU dependencies.

Proposal1: It is proposed for RAN3 to agree on the principle that at least those Radio resource configurations requiring inter-DU coordination should be CU controlled. (Those Radio resource configurations requiring inter-DU coordination should be identified).

3. Conclusion

In this contribution, Radio resource configuration management over the F1 interface was addressed, and the following observations and proposals were made:
Observation1: For the CU-DU split concerning the F1 interface, there will be many many Radio resource configuration parameters and semi-static resources residing in the DU.

Observation2: Two approaches for Radio resource configuration alignment between DU, CU and UE are possible, i.e. the CU controlled approach and the DU controlled approach.

Observation3: For Radio resource configuration requiring inter-DU coordination, the CU controlled approach seems to make sense.

Observation4: For Radio resource configuration not requiring inter-DU coordination, the CU controlled approach seems to also work and may help to reduce CU-DU dependencies.

Proposal1: It is proposed for RAN3 to agree on the principle that at least those Radio resource configurations requiring inter-DU coordination should be CU controlled. (Those Radio resource configurations requiring inter-DU coordination should be identified).

Reference

[1] RP-170855, “New WID on New Radio Access Technology”, NTT DOCOMO, INC.
[2] R3-171412, “RAN3-95Bis meeting Report”, MCC
[3] R3-171307, “Update for draft 38.401”, NEC
[4] TS 36.331 v8.21.0, “E-UTRA RRC Protocol specification”
1
1

[image: image2.png]UE

DU

Parameter decision
and/or
Resourceallocation

F1 REQUEST msg

(parameter/resource)

F1 RESPONSE msg

RRC message

Approach 1 — CU controlled

UE

DU

cu

F1 REQUEST msg

Parameter decision
and/or

Resourceallocation

F1 RESPONSE msg

RRC message

(parameter/resource)

Approach 2 — DU controlled



