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Discussion
1. Introduction
In the last meeting, F1-C functions and their role were listed in TS 38.401 that specification title is “NG-RAN; Architecture description” [1]. Among listed F1-C functions, we will look at two functions as below.

	10.2.2.2.4
System Information management function

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.

Editor’s note: How to support this function is FFS.
…

10.2.2.2.10
Transfer of RRC message

This function allows to transfer RRC messages between gNB-CU and gNB-DU.
Editor’s note: Whether RRC message is transferred over F1-C or F1-U or both is FFS.


In this contribution, we focus on FFS of system information management and transfer of RRC message functions and provide our view on it.
2. Discussion
2.1 Transfer of RRC message function
In the last meeting, transfer of RRC message function as function of the F1-C interface was captured in TS [1] as follows.
	10.2.2.2.10
Transfer of RRC message

This function allows to transfer RRC messages between gNB-CU and gNB-DU.
Editor’s note: Whether RRC message is transferred over F1-C or F1-U or both is FFS.


According to Editor’s note, the RRC message may be transferred over F1-C or F1-U. In other words, in order to transmit the RRC message, the former uses the signalling on control plane of F1 interface and the latter uses the bearer on user plane of F1 interface.
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Figure 1. F1-C and F1-U cases
In case of using F1-C, the CU sends the RRC message through F1-AP as a container to the DU as illustrated in Figure 1 (a). This method can guarantee reliable transmission for RRC message due to using SCTP protocol. But, whenever the CU transmits the RRC message, the signalling to the DU is necessary, and vice versa. This signalling may happen frequently in case the UE within the DU’s coverage is in RRC_CONNECTED. Also, the amount of this signalling may be proportional to the number of UEs within the DU’s coverage. So, the signalling burden for control plane of F1 interface may be increased.
Observation 1: Signalling burden for control plane of F1 interface may be proportional to the number of UEs in RRC_CONNECTED within the DU’s coverage.

Whenever the RRC message is transmitted between the CU and DU, the CU or DU which transmits it may additionally provide the receiving CU or DU with the information on which bearer transfers the RRC message. On receiving the signalling, the receiving CU or DU may have to map the received RRC message to the corresponding bearer based on the received information. Therefore, the internal processing in the CU and DU is additionally necessary.
Observation 2: Whenever the transmitting CU or DU needs to provide the information related to the RRC message to bearer mapping and the receiving CU or DU needs to perform the RRC message to bearer mapping based on the received information.
In case of using F1-U, the CU transmits the RRC message through the bearer on user plane of F1 interface as shown in Figure 1 (b). Unlike F1-C case, without signalling between the CU and DU, the CU can send the packet related to the RRC message to the DU through the bearer. Except the signalling for setting up the bearer which conveys the RRC message, whenever the RRC message is transmitted, the signalling to send it is not needed. So, it is unnecessary to provide the information related to the RRC message to bearer mapping and perform the internal processing like F1-C case.
Observation 3: Because of using the bearer to transmit the RRC message, there is no need to provide the information related to the RRC message to bearer mapping and perform the internal processing based on the received information.
Due to the use of user plane of F1 interface, it would not guarantee to transmit the RRC message to the CU or DU without packet loss. To avoid this loss, it could be necessary to check if the RRC message is sent properly to the CU or DU. One possible method is that the transmitting CU or DU assigns F1-U sequence number to each transferred F1-U packet related to the RRC message like providing X2-U specific sequence number information in LTE DC. The receiving CU or DU can detect whether an F1-U packet related to RRC message was lost or not.
Observation 4: To avoid the loss of packet for RRC message transmission, it could be necessary to check if the RRC message is sent properly to the CU or DU.
In order to support QoS flow to DRB mapping in the gNB, a Service Data Adaptation Protocol (SDAP) above PDCP is introduced. The packets which pass this new layer will be mapped into the proper bearers based on QoS flow to DRB mapping. These bearers will be mapped into the PDCP entity as one to one as shown in Figure 1. So, when to transmit the packets between the CU and DU, the use of bearer looks natural. Also, the packets related to the RRC message should be sent to the DU in the same way that the packets received from the CN are transmitted using the bearer.

Observation 5: When to transmit the packets related to the RRC message or the data between the CU and DU, the use of bearer looks natural.

Based on the observation 1 to 5, the following is proposed:
Proposal 1: The RRC message should be transferred over F1-U.

In LTE, the SRB is defined as radio bearer that are used only for the transmission of RRC and NAS message. Also, in order to provide a user plane service, the eNB needs to establish at least one or more DRBs for the UE. The SRB has a higher-priority than the DRB. So, if the SRB and the DRB are allocated to a specific UE and the radio resource of the eNB serving this UE is not sufficient, the eNB may schedule the resource for the SRB than the DRB.

Like LTE, the gNB may also use the SRB and/or the DRB. In case the gNB is spilt as the CU and DU, the bearers between the CU and DU are setup to transmit the packets related to the RRC message and/or the data. If the DU does not know that the established bearer is the SRB or the DRB, it cannot differentiate whether the established bearer is able to convey the RRC message or the data. So, in case the radio resource is not sufficient, the DU is not possible to schedule the SRB first.

Proposal 2: The RRC message should be carried through the bearer for transmission of signalling.
2.2 System Information management function
In the last meeting, system information management function for F1 interface was captured in TS [1] as follows.
	10.2.2.2.4
System Information management function

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.

Editor’s note: How to support this function is FFS.


As mentioned above, the DU is responsible for transmitting the system information (SI). However, since the SI to be broadcasted and the necessary information for broadcasting the SI (e.g. time to be broadcasted, scheduling assistant information) are generated in the RRC layer, in order for the DU to broadcast the SI to the UEs, the CU should provide the SI including the minimum SI and the necessary information for broadcasting the SI to the DU. Because the minimum SI may not be frequently changed after the DU receives, it may be periodically broadcasted in the DU without the signalling from the CU.

In RAN2 #97bis meeting, for on-demand SI request, the followings were agreed:
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

According to above agreement 1, the UE in idle or active mode will provide the SI request via msg1 or msg3 to the gNB. When the DU receives the SI request via msg1 or msg3, irrespective of whether it can interpret the received request or not, the SI request should be transferred to the RRC layer to provide on-demand SI to the UEs. Based on the SI request, the CU can provide the requested SI and the necessary information for broadcasting the requested SI to the DU in order to be broadcasted to the UEs.

Proposal 3: The SI to be broadcasted and the necessary information for broadcasting the SI should be provided from the CU to the DU.
3. Conclusion
In this contribution, we focused on FFS of system information management and transfer of RRC message functions and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The RRC message should be transferred over F1-U.

Proposal 2: The RRC message should be carried through the bearer for transmission of signalling.
Proposal 3: The SI to be broadcasted and the necessary information for broadcasting the SI should be provided from the CU to the DU.
Proposal 4: It is proposed to agree the TP [2] for TS 38.401.
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