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Introduction
In RAN#76, it was agreed in RAN3 way forward on workplan[1]:
	· Given the consensus on making the F1 interface part of the Dec. 2017 deadline:
· F1 for Opt. 3 only contains features which are strictly necessary (without precluding later enhancements)


RAN3 has made agreements on the system information encoding and convey the information to RAN2 in R3-174199:
The agreements made in RAN3 are as follows:
	· The gNB-DU is responsible for the encoding of NR-MIB and RMSI message.
· The gNB-CU is responsible for the encoding of other SI messages.


Similar to the system information transmission, RAN3 has discussed the responsible node for dedicated radio configuration parameters and the following are agreements related to dedicated configurations in RAN3 [2][3].
	RAN3#97 meeting:
L1 resource parameters should be controlled by DU (e.g. PUCCH, SRS).
MAC parameters (e.g. BSR, PHR, HARQ, DRX, pending RAN2) should be controlled by DU. FFS whether longDRX-Cycle and shortDRX-Cycle (there may be others) should be controlled by CU.
Physical layer parameters should be controlled by DU.
RAN3#97bis meeting:
RLC and LCH parameters should be controlled by DU based on the QoS information indicated by CU
DRX Cycle length is controlled by CU
WA: All other DRX parameters are controlled by DU except timers which are FFS
Parameters in measConfig are controlled by CU; it is FFS whether gapOffset is controlled by DU or CU
HO decision is made in the CU


In order to support necessary features of F1 for Opt.3 in the deadline, we would like to discuss inter-node messages for dedicated configurations via F1 in this contribution.
Discussion
Dedicated configuration parameter transfer between CU and DU
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]CU sends dedicated configurations to connected UEs via RRCReconfiguration message. And some of these dedicated configurations are decided by DU. Table 1 shows a list of  dedicated parameters based on RRCReconfiguration message in [4][5]. The table also contains  which parameters are decided by DU and need to be informed to CU, which parameters are decided by CU, and which parameters CU needs to inform DU based on the RAN3 discussion.
Table 1 Dedicated parameter list
	Parameters
	Remarks
	Decided by DU (DU needs inform CU)
	Decided by CU
	CU needs to inform DU

	radioBearerConfig
	Include SRB add/release info, DRB add/release info, Security Configuration. No clear agreement is achieved on RAN3.
	FFS
	FFS
	FFS

	cellGroupConfig
	
	
	
	

	   cellGroupId
	No clear agreement is achieved on RAN3.
	FFS
	FFS
	FFS

	   logicalChannel-ToAddModList; logicalChannel-ToReleaseList
	RAN3 agreements
	Yes
	No
	No

	   mac-CellGroupConfig
	RAN3 agreements:
MAC parameters (e.g. BSR, PHR, HARQ, DRX, pending RAN2) should be controlled by DU. FFS whether longDRX-Cycle and shortDRX-Cycle (there may be others) should be controlled by CU.

	
	
	

	      drx-Config
	DRX Cycle length is controlled by CU
WA: All other DRX parameters are controlled by DU except timers which are FFS
	FFS
	FFS
	FFS

	      schedulingRequestConfig
	RAN3 agreements
	Yes
	No
	No

	      bsr-Config
	RAN3 agreements
	Yes
	No
	No

	      tag-Config
	RAN3 agreements
	Yes
	No
	No

	      phr-Config
	RAN3 agreements
	Yes
	No
	No

	   rlf-TimersAndConstants
	
	FFS
	FFS
	FFS

	   pCellConfig
	
	
	
	

	      synchronousReconfigu
ration
	
	
	
	

	          pCellConfigCommon
	Common radio resource parameters, which can be discussed on SI info transmission via F1 interface as these parameters are same as that are contained in SI info.
	FFS

	FFS

	FFS


	          C-RNTI
	
	FFS
	FFS
	FFS

	          T304
	
	FFS
	FFS
	FFS

	          rach-ConfigDedicated
	L1 resource parameters which is decided by DU based on RAN3 agreements
	Yes
	No
	No

	       pCellConfigDedicated
	L1 resource parameters which is decided by DU based on RAN3 agreements
	Yes
	No
	No

	   sCellToAddModList
	
	
	
	

	      sCellIndex
	
	FFS
	FFS
	FFS.

	      sCellConfigCommon
	Common radio resource parameters, which can be discussed on SI info transmission via F1 interface as these parameters are same as that are contained in SI info.
	FFS

	 FFS

	FFS


	      sCellConfigDedicated
	L1 resource parameters based on RAN3 agreements
	Yes
	No
	No

	    sCellToReleaseList
	
	FFS
	FFS
	FFS 

	measConfig
	Parameters in measConfig are controlled by CU; It is FFS whether gapOffset is controlled by DU or CU. 
	FFS(gapOffset  is FFS)
	Yes
	FFS(gapOffset  is FFS)

	dedicatedNAS-MessageList
	
	FFS
	FFS
	FFS

	otherConfig
	Detail is FFS
	N/A
	N/A
	N/A

	fullConfig
	
	FFS
	FFS
	FFS


Based on analyses in table 1, we observe and propose:
Observation 1: Dedicated parameters which are decided by CU include:
· partial of measConfig, gapOffset  is FFS;
Observation 2: Dedicated parameters which are decided by DU include:
· logicalChannel-ToAddModList, logicalChannel-ToReleaseList;
· Configurations in mac-CellGroupConfig, including schedulingRequestConfig, bsr-Config, tag-Config, phr-Config;
· partial configurations in pCellConfig, including rach-ConfigDedicated, and pCellConfigDedicated;
· partial configurations in sCellToAddModList, including sCellConfigDedicated
Observation 3: Common radio resource parameters of serving cells can be discussed on SI info transmission via F1 interface as these parameters are same as that are contained in SI info.
In RRCReconfiguration message, there are some parameters which are no agreement on RAN3.
1) DRX configuration
Based on RAN3 agreement, it is FFS whether DRX parameters (except DRX Cycle length) are decided by CU or DU. 
During DC, DRX configuration needs to be exchanged between MN and SN for saving power of UE. In CU/DU split scenario, a UE would be connected to several serving DUs at one time. In this case, DRX configuration also needs to be aligned between DUs for saving power of UE. Hence, to align DRX between different DUs, it is better for CU to decide DRX configuration and inform DUs.
Proposal 1: DRX configuration parameters (i.e. drx-Config in mac-CellGroupConfig) are decided by CU and needs to be informed to DU.
2) Measurement gap
It is FFS whether gapOffset is controlled by DU or CU based on RAN3 agreement. In RAN2, there is no agreement on NR measurement gap. In LTE DC, it is agreed to have a common measurement gap between MN and SN. For CU/DU split with multi-DUs scenario, it is possible that a common measurement gap is applied between serving DUs for the UE. Therefore, it is more suitable for CU to decide the common measurement gap. During measurement gap, no (UL, DL) transmissions are scheduled. Hence, measurement gap needs to be informed to DU.
Proposal 2: Measurement gap related parameters in measConfig are decided by CU and needs to be informed to DU.
3) Other FFS parameters
radioBearerConfig includes SRB add/release info, DRB add/release info, Security Configuration. These parameters are PDCP or upper layer related information. It is depended on CU and no need to be informed to DU.
cellGroupId, rlf-TimersAndConstants, T304 are UE specific parameters. It is more suitable for CU to decide these parameters and no need to be informed to DU.
dedicatedNAS-MessageList is NAS related info. DU does not need to know it.
fullConfig is the decision of CU. No need to be informed it to DU.
Proposal 3: radioBearerConfig, cellGroupId, rlf-TimersAndConstants, T304, dedicatedNAS-MessageList, and fullConfig are decided by CU and no need to be informed to DU.
During RACH procedure, C-RNTI is allocated by DU. During HO procedure, target DU needs to be involved for access control. Hence, to align with RACH procedure, it is suitable for DU to allocate C-RNTI for HO procedure or SN addition/change procedure.
For sCellIndex in sCellToAddModList and sCellToReleaseList, it is more suitable for DU to make the decision as DU know the load status of each cell and the PUCCH resource usage. However, DU does not have measurement result of each cell, so we think CU needs to provide the measurement result reported from UE to DU.
Proposal 4: C-RNTI, sCellIndex in sCellToAddModList and sCellToReleaseList are decided by DU and informed to CU.
Inter-node RRC messages between CU and DU.
In order to exchange dedicated configuration parameters in section 2.1 between CU and DU, some inter-node RRC container or IEs in F1 AP message need to be defined. As these parameters in section 2.1 which need to be exchanged between CU and DU are radio related information, RRC container is preferred.
Proposal 5: Inter-node RRC messages are used to transfer dedicated configuration parameters between CU and DU.
Based on analyses in section 2.1, at least two inter-node RRC message are needed for dedicated configuration parameters exchange between CU and DU if proposal 5 is agreed, i.e. one inter-node RRC message for information from CU to DU (CU->DU), and the other inter-node RRC message for information from DU to CU (DU->CU). There are two possible options for definitions of inter-node RRC messages between CU and DU.
Option 1: Parameters which needed to be exchanged are listed in inter-node RRC messages one by one.
For example: 
DedecatedConfigfromDUtoCU includes: (DU->CU)
· logicalChannel-ToAddModList, logicalChannel-ToReleaseList
· schedulingRequestConfig, bsr-Config, tag-Config, and phr-Config (Configurations in mac-CellGroupConfig except drx-Config, need to be updated according to [5])
· C-RNTI, rach-ConfigDedicated, and pCellConfigDedicated
· sCellIndex and sCellConfigDedicated in sCellToAddModList
· sCellToReleaseList
DedecatedConfigfromCUtoDU includes: (CU->DU)
· drx-Config
· information elements that include measurement gap related configurations, related ASN.1 is FFS
Option 2: High level IE is reused in inter-node RRC messages for dedicated parameter exchange.
For example: Based on analyses in section 2.2, dedicated parameters which are decided by DU and informed CU are lower layer parameters which are contained in the high level IE, cellGroupConfig. And measConfig IE contains all measurement related parameters while sCellToAddModList contains all common and dedicated radio parameters of a SCell. Hence, inter-node RRC messages between CU and DU can be:
DedecatedConfigfromDUtoCU includes: (DU->CU)
· cellGroupConfig
DedecatedConfigfromCUtoDU includes: (CU->DU)
· drx-ConfigmeasConfig
· measConfig
However, high level IE contains some parameters which are not decided by DU or CU. It should be clarified in the specification which parameters in high level IE are decided by DU and which are decided by CU. For other parameters which are not decided by DU or CU, how to fill these parameters is depended on DU or CU implementation.
Option 1 is clearer than option 2. And if new parameters are introduced for logical channel, MAC or physical layer in the future, the corresponding IE can be extended. Option 1 is also extensible. However, option 2 introduces some unnecessary signaling overhead. Hence, option 1 is preferred.
Proposal 6: Define two inter-node RRC messages between CU and DU for dedicated parameter exchange.
· DedecatedConfigfromDUtoCU, (DU->CU), which includes:
· logicalChannel-ToAddModList, logicalChannel-ToReleaseList
· schedulingRequestConfig, bsr-Config, tag-Config, and phr-Config (may need to be updated according L2 parameter discussion)
· C-RNTI, rach-ConfigDedicated, and pCellConfigDedicated
· sCellIndex and sCellConfigDedicated in sCellToAddModList
· sCellToReleaseList
· DedecatedConfigfromCUtoDU, (CU->DU), which includes:
· drx-Config
· information elements that include measurement gap related configurations
Conclusion
In this contribution, we discuss dedicated parameters exchange between CU and DU. And we propose:
Proposal 1: DRX configuration parameters (i.e. drx-Config in mac-CellGroupConfig) are decided by CU and needs to be informed to DU.
Proposal 2: Measurement gap related parameters in measConfig are decided by CU and needs to be informed to DU.
Proposal 3: radioBearerConfig, cellGroupId, rlf-TimersAndConstants, T304, dedicatedNAS-MessageList, and fullConfig are decided by CU and no need to be informed to DU.
Proposal 4: C-RNTI, sCellIndex in sCellToAddModList and sCellToReleaseList are decided by DU and informed to CU.
Proposal 5: Inter-node RRC messages are used to transfer dedicated configuration parameters between CU and DU.
Proposal 6: Define two inter-node RRC messages between CU and DU for dedicated parameter exchange.
· DedecatedConfigfromDUtoCU, (DU->CU), which includes:
· logicalChannel-ToAddModList, logicalChannel-ToReleaseList
· schedulingRequestConfig, bsr-Config, tag-Config, and phr-Config (may need to be updated according L2 parameter discussion)
· C-RNTI, rach-ConfigDedicated, and pCellConfigDedicated
· sCellIndex and sCellConfigDedicated in sCellToAddModList
· sCellToReleaseList
· DedecatedConfigfromCUtoDU, (CU->DU), which includes:
· drx-Config
· information elements that include measurement gap related configurations
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