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1 Introduction

In last RAN3 meeting, there are discussions on how RRC message could be transferred between CU and DU. However, no agreement is reached.
In this contribution, we make some further analysis on this issue and give our proposal accordingly. 
2 Discussion
2.1 User plane solution vs control plane solution
According to the discussion in last several meetings, there are two options to transfer the RRC message between CU and DU i.e. one option is through user plane and the other option is through control plane. Since user plane could not guarantee the reliability of message transfer, it is proposed to adopt control plane to transfer RRC message between CU and DU.

Proposal 1: It is proposed to use control plane to transfer RRC message between CU and DU.

2.2 Detailed analysis on the options of control plane
For control plane alternative, it could be further divided into two options. The descriptions on the solutions are as follow:
Control plane solution:

Option1: CU constructs the RRC message and it sends the PDCP PDU corresponding to the RRC message through the container of F1AP message. With this solution, DU needs not to interpret the RRC message and just continue the L2 handling for the received PDCP PDU. For SRB0, the data in the container would be a complete RRC message.

Option2: CU includes RRC message related information in the IE of F1AP.DU is responsible for constructing the RRC message. In this case, it means DU need to host some RRC function, e.g. DU needs to understand the ASN.1 for RRC message.
Take LTE as baseline, RRC message may include the following message: System information, Paging, UE dedicated RRC message. In the following paragraphs, there are further analysis on which option should be adopted and which information should be introduced in the FA1P.
System information 
For system information, in last meeting, it is agreed that Scheduling of system broadcast information is carried out in the gNB-DU. The gNB-DU is responsible for transmitting the system information according to the scheduling parameters available. Since MAC is located in DU, it is natural the scheduling of system information should be done in DU. However, there is no agreement on whether the RRC message should be produced by CU or DU.  
In RAN2, it is still open whether or not the minimum SI can encode different SI for different cells, beams, and/or states and whether or not minimum SI could be done in a way that avoids duplication of parameters with identical values. If the answer is yes, then it is better to construct the system information in CU since CU has knowledge of the cell-specific system information of all cells while DU could only know the information of its own cells. Besides, based on the function split between CU and DU, RRC function is located in CU which means DU does not need to interpret RRC message. So, we have a preference to make CU construct the system information. 
Proposal 2: It is proposed to adopt control plane option 1 to transfer the system information between CU and DU.
Since SFN is included in MIB, to make DU send the MIB in the correct SFN, two options are foreseen. One option is to include the SFN information in the F1AP and another option is make CU and DU synchronized The second option is preferred since it does not need to introduce a new SFN IE in the F1AP.
Proposal 3: Synchronization between CU and DU is needed. 
Besides, to help DU know the occasion when the SI-message should be sent, Scheduling information and BCCH modification information should also be included in F1AP.  
Proposal 4: Scheduling information and BCCH modification information should also be included in the F1AP( i.e. System Information Transfer) together with the system information.
Following the above proposal2, the system information is produced in CU. It is needed for RAN3 to consider how to support ON-Demand system information. The agreement for on-demand SI reached in RAN2 is as follow:
Agreements for on demand request of broadcast SI transmission.

1:
For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request .

2: 
If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 

3:  If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.

FFS Error handing in case SI is not received

FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options

If MSG1 is used for SI request, which is terminated in DU, DU needs to inform CU of the SI request through F1AP.If MSG 3 is used, in case MAC CE solution is adopted, it is also the responsibility of DU to interpret the SI request and indicate to CU.  
Proposal 5: It is proposed to introduce a new F1AP( i.e. System information request) to allow DU to inform CU of the SI request from UE.

Paging
For paging message, in last meeting, the controversial point is that whether CU could calculate the PF and PO if paging message is constructed in CU. However, from our point of view, paging message produced in CU doesn’t mean that CU needs to calculate the PF and PO. When receiving paging message from CU, DU could make the calculation based on SFN, UE ID and other UE specific related parameters, then send the paging message accordingly. Besides, the cell specific parameters e.g. nB, number of paging narrowbands should also be sent from CU to DU beforehand.
Based on the above analysis, there is no problem for CU to construct the paging message. Besides, if DU needs to take the responsibility of constructing paging message, it means DU also needs to have RRC functions. So, for paging function, we propose to adopt the similar solution as system information i.e. control plane option 1 to transfer the paging message between CU and DU.

Proposal 6: It is proposed to adopt control plane option 1 to transfer the paging message between CU and DU.
Proposal 7: To enable DU calculate the paging frame and paging occasion, CU needs to provide UE specific assistance information e.g. UE ID and other DRX/eDRX parameters in the F1AP (i.e. paging) and cell specific paging related parameters should also be sent from CU to DU beforehand.
UE dedicated RRC message
For UE dedicated RRC message, it is natural that CU build the RRC message and sent to DU. For the case UE initially connects to the network, when DU receives RRC connection request message, there is no UE associated signalling between CU and DU.DU needs to request to establish a UE specific F1 connection which is the first F1AP for the UE.CU response with RRC connection setup or RRC connection reject included in the F1AP.For the following RRC message, a F1AP which is specific for RRC message corresponding PDCP PDU transfer would be used. Detailed descriptions on the initial access procedure and handover procedure could be seen in[2].
Proposal 8: PDCP PDU for UE dedicated RRC message should be transferred as a container in F1AP (i.e. Initial RRC transport, DL RRC transport, UL RRC transport message). 
3 Conclusion
Based on the discussion in section 2 the followings are proposed:
Proposal 1: It is proposed to use control plane to transfer RRC message between CU and DU.

Proposal 2: It is proposed to adopt control plane option 1 to transfer the system information between CU and DU.
Proposal 3: Synchronization between CU and DU is needed.  
Proposal 4: Scheduling information and BCCH modification information should also be included in the F1AP (i.e. System Information Transfer) together with the system information.
Proposal 5: It is proposed to introduce a new F1AP (i.e. System information request) to allow DU to inform CU of the SI request from UE.

Proposal 6: It is proposed to adopt control plane option 1 to transfer the paging message between CU and DU.
Proposal 7: To enable DU calculate the paging frame and paging occasion, CU needs to provide UE specific assistance information e.g. UE ID and other DRX/eDRX parameters in the F1AP (i.e. paging) and cell specific paging related parameters should also be sent from CU to DU beforehand.
Proposal 8: PDCP PDU for UE dedicated RRC message should be transferred as a container in F1AP (i.e. Initial RRC transport, DL RRC transport, UL RRC transport message).  
The corresponding stage 2 and stage 3 CR are captured in [2] and [3].
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