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1 Introduction
During last RAN3 meeting, there are discussions on how RRC messages are sent to UE in CU/DU split scenario, no conclusion is made. In this contribution, we make further analysis on RRC message transport for EN-DC scenario and give our proposals accordingly.   
2 Discussion
1 Common RRC message:

Common RRC message includes broadcast of system information and paging. For EN-DC scenario, there is no need to support paging function. For system information, there is agreement reached in RAN2 as follows:
Agreements

0: 
For EN-DC, the NR SN is not required to broadcast system information other than for timing and SFN. 

Based on above conclusion, NR SN only needs to broadcast timing related information and SFN which would be included in MasterInformationBlock message. So, for EN-DC scenario, we could focus on the impact to F1 interface for broadcast of MasterInformationBlock message. At the same time, to have a common solution for NSA and SA, although only timing related information and SFN included in MasterInformationBlock messages are required to be broadcasted, it is better to discuss how/which node(CU or DU) to encode MasterInformationBlock message with all the MIB related information considered.

In [2],it is dicussed on the requirement of broadcast SIB1 message for EN-DC scenario,if it is agreed in RAN2 group,further discussion on SIB1 message transfer is neeed.

Proposal1: For common RRC message transfer, it is proposed to focus on MasterInformationBlock message management for EN-DC scenario.If it is agreed in RAN2 to also broadcast SIB1,RAN3 needs to futher discuss on the transfer of SIB1 message.
Proposal2: To make the solutions for NSA and SA align, it is proposed to consider MIB message management with all MIB related information considered although only timing information and SFN are needed for EN-DC.
As to the contents that would be carried in NR-MIB, it is still under discussion in RAN1 and RAN2.The current conclusion in RAN1 is as follow:
· Following contents are carried in NR-MIB

· (Part of) SFN: [7 - 10] bits

· At least 80 ms granularity

· FFS: indication within 80 ms

· [H-SFN: 10 bits]

· RAN1 will ask RAN2

· Timing information within radio frame: [0 - 7] bits

· E.g., SS block time index: [0 - 6] bits

· E.g., half radio frame timing: [0 - 1] bit

· RMSI scheduling information: [x] bits

· CORESET(s) information: [x] bits

· Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered

· E.g., Time/frequency resource configuration of CORESET(s)

· [Numerology of RMSI: [0 - 2] bits]

· [Information regarding frequency resources for PDSCH scheduling: [x] bits]

· [Information regarding bandwidth part: [x] bits]

· [Information for quick identification that there is no corresponding RMSI to the PBCH: [0 - 1] bit]

·  [Information for quick identification that UE can not camp on the cell: [0-1] bit]
· RAN1 will ask RAN2
· [SS burst set periodicity: [0 - 3] bits]

· [Information on actual transmitted SS block(s): [0 - x] bits]

· [Area ID: x bits]

· RAN1 will ask RAN2

· [Value tag: x bits]

· RAN1 will ask RAN2

· [cell ID extension: x bits]

· RAN1 will ask RAN2

· [Information on tracking RS: x bits]

· Reserved bits: [x > 0] bits

· CRC size for NR-MIB is [16 + y] bits
For the parameters that may be included in MIB, some information (e.g. Area ID) may be controlled by CU and some information could be configured to DU directly by OAM, so there are two alternatives to encode the RRC message

1) CU sends assistant information to DU and DU encodes the final MasterInformationBlock message and sends to UE.

2) DU sends assistant information to CU, CU encodes the final MasterInformationBlock message and sends to UE via DU.

For option2, two F1AP is needed to send MasterInformationBlock message, while only one F1AP is needed for option 1.What’s more,in option 2,even the information included in MIB other than timing and SFN does not change, CU still needs to send the final MasterInformationBlock message on every broadcast occasion which is not necessary for option 1. Of course, to support option 1,DU needs to have the capability of encoding RRC message. From our point of view, it is not a big effort to let the DU encode the RRC message, which could simplify the MIB message transfer procedure. Besides, only DU could have the accurate knowledge of timing and SFN. In NR, with beam concept introduced, the scheduling of MIB is link with beam which is not visible for CU. So, we have a slight preference on option 1.
Proposal 3: It is proposed that DU could generate the final MasterInformationBlock message with assistant information from CU.

2 Dedicated RRC message
In last meeting, it is common understanding that the final RRC message sent to UE should be encoded by CU since PDCP is located in CU. However, it is not clear whether there is requirement for DU to encode/decode RRC information elements.

Currently, for EN-DC scenario, both MCG SRB and SCG SRB could be supported. According to current discussion in RAN2, for SCG SRB, only RRC connection reconfiguration procedure and measurement report procedure need to be supported. For MCG SRB, NR SN node needs to generate RRC container which will be sent to UE i.e. scg-config. For measurement report procedure, it could be handled by CU itself, DU does not need to be involved except for the transmission of the RRC signalling. However, for RRC connection re-configuration procedure, it is more complex. In the following paragraphs, we make some analysis on RRC connection re-configuration procedure.  
During RRC connection re-configuration procedure, all the PDCP/RLC parameters for each bear and MAC/L1 configuration should be sent to UE. For CU/DU scenario, PDCP is located in CU and RLC/MAC/L1 is located in DU, then the following question needs to be considered:

 Which node decides the RLC/MAC/L1 parameters, CU or DU?
In LTE DC, there is no direct RRC message between SeNB and UE, the configuration of SCG bear or SeNB part of split bear is decided by SeNB itself and sent to MeNB from SeNB via SeNB to MeNB Container which is defined in RAN2, MeNB adds some additional information and then sent to UE through Uu interface.

For CU/DU split case, since RLC/MAC/L1 functions are located in DU and DU has more knowledge of current radio status than CU, similar with LTE DC, it is more optimal for DU to decide the related RLC/MAC/L1 configuration for one specific UE.

Proposal 4: It is proposed for DU to decide the RLC/MAC/L1 configuration based on the QOS information for each bear and other radio related information.

Based on proposal 4, there are two options for DU to send the RLC/MAC//L1 configurations to CU
Option 1: Include the L1/L2 parameters in F1AP with explicit IEs. The definition of the IE should be consistent with the corresponding information included in RRC message.
Option 2: Include the L1/L2 parameters in F1AP within an inter-node RRC container which refer to the definition of 36.331

If option 1 is adopted, all the L2/L1 configuration related parameters need to be defined in both RAN2 and RAN3 spec. If RAN2 decided to modify/add the L2/L1 configuration related parameters,RAN3 have to update their spec accordingly. However, if option 2 is adopted, then RAN3 need not to maintain the IEs for the L2/L1 configuration related parameters. It is simpler from RAN3 point of view. On the other hand, if there is IE refer to 38.331 in the F1AP, it means DU also needs to understand the ASN.1 of RRC message.As discussed in proposal 3, we think it is not a big effort for DU to encode the RRC information element, so we prefer option 2
Proposal 5: It is proposed for DU to include the L1/L2 parameters in an inter-node RRC container which refers to the definition in 38.331 to transmit to CU.
In LTE DC, some system information (i.e. Cell characteristics, UL physical configuration and DL physical configuration) is also provided to the UE via LTE eNB through RRC connection reconfiguration message. This information is sent from SeNB to MeNB through inter-node RRC container. In EN-DC scenario, the NR SN may be further split into CU and DU, if the information related to UL and DL physical configuration is directly configured to DU by OAM, then similar to the UE dedicated MAC/L1 parameters, it could be included in a container defined by RAN2 and sent from DU to CU via F1 AP. So, if proposal 5 is agreed, then this information together with UE dedicated configuration could be contained in one inter-node RRC container which is similar with scg-config defined in LTE DC.
Proposal 6: It is proposed for DU to include the system information of NR SN which is needed for EN-DC scenario in the inter-node RRC container.

Based on proposal 6 and 7,we have the following proposal:

Proposal 7: It is proposed to define an inter-node RRC container similar with scg-config which includes both common radio configuration (i.e. system information which is needed for EN-DC scenario) and UE dedicated L2/L1 radio configuration.  
3 Conclusion
Based on the discussion above, we have the following proposals:

Proposal1: For common RRC message transfer, it is proposed to focus on MIB message management for EN-DC scenario.

Proposal2: To make the solutions for NSA and SA align, it is proposed to consider MIB message management with all MIB related information considered although only timing information and SFN are needed for EN-DC.
Proposal3: It is proposed that DU could generate the final MIB message with assistant information from CU.

Proposal4: It is proposed for DU to decide the RLC/MAC/L1 configuration based on the QOS information for each bear and other radio related information.

Proposal 5: It is proposed for DU to include the L1/L2 parameters in an inter-node RRC container which refers to the definition in 38.331 to transmit to CU.

Proposal 6: It is proposed for DU to include the system information of NR SN which is needed for EN-DC scenario in the inter-node RRC container.
Proposal 7: It is proposed to define an inter-node RRC container similar with scg-config which includes both common radio configuration (i.e. system information which is needed for EN-DC scenario) and UE dedicated L2/L1 radio configuration.  

For the dedicated RRC message transfer, since there is already agreement that CU construct the RRC message,we propose to capture it in the spec as showed in [3][4].
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