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1. Introduction
In the last RAN3 meeting, for encoding of SI RRC message, several options were discussed but RAN3 did not reach a conclusion. In this contribution, we focus on encoding of SI RRC message, CU-DU signalling for support on-demand SI request and SI Modification procedure, and provide our view on them.
2. Discussion
2.1 Encoding of SI RRC message
In the last RAN3 meeting, for encoding of SI RRC message, the following several options were discussed:

a)  CU always encodes SI RRC message

b)  CU always encodes SI RRC message

c)  CU encodes parameters owned by CU, DU encodes parameters owned by DU

d)  DU encodes NR MIB, CU encodes other SIs

e)  DU encodes NR MIB and remaining min SI, CU encodes other SIs

In LTE, the SFN together with DL bandwidth is main content of the master information block (MIB). So, it will be also included into the NR MIB. In the last AdHoc meeting, RAN3 agreed working assumption that SFN info resides in the DU. If the gNB-CU can know the SFN through F1 Setup procedure, it may encode NR MIB. However, whenever the SFN is changed, the gNB-DU should provide it to the gNB-CU. On receiving the changed SFN, the gNB-CU updates and encodes NR MIB. Then, it sends the updated NR MIB to the gNB-DU. According to frequency of SFN change, this signalling between the gNB-CU and gNB-DU may occur more frequently. However, if the DU can encode NR MIB, when the SFN is changed, the gNB-DU updates it within NR MIB and encodes NR MIB. The changed SFN may be transmitted to the gNB-CU but it is not used to encode NR MIB.
Proposal 1: The gNB-DU should encode NR MIB and the gNB-CU should encode other SIs.

2.2 CU-DU signalling for support of on-demand SI request
According to [1], the SI encoded by gNB-CU may be transmitted to the gNB-DU via the F1 Setup Response or Cell Activation Request message. However, because the gNB-CU may not provide all of SIs which it manages, when to receive on-demand SI request based on MSG1 or MSG3, depending on whether the gNB-DU has the requested SI or not, there are possible two cases as follows.
Case 1: The gNB-DU has the requested SI
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Figure 1. Signalling flows in case the gNB-DU has the requested SI
As shown in Figure 1 (a), when to receive the MSG1 based SI request, the gNB-DU identifies if it can broadcast the requested SI, and then sends the MSG2 to the UE transmitting SI request. After that, the gNB-DU broadcasts the requested SI. The signalling between the gNB-CU and gNB-DU is unnecessary. In case of MSG3 based SI request, as illustrated in Figure 1 (b), when the gNB-CU receives the MSG3 based SI request, it may inform the gNB-DU of broadcasting the requested SI because the gNB-DU does not know that the UE requests which SI. Then, the gNB-DU sends the MSG4 including the SI response for the SI request and broadcasts the requested SI.
Proposal 2: The gNB-CU should inform the gNB-DU of broadcasting the requested SI when the gNB-DU has the requested SI and the gNB-CU receives the MSG3 based SI request.

Case 2: The gNB-DU does not have the requested SI
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Figure 2. Signalling flows in case the gNB-DU does not have the requested SI
In case of receiving the MSG1 based SI request, as shown in Figure 2 (a), the gNB-DU generates the message to request the SI and the necessary information for broadcasting this SI (e.g. time to be broadcasted, scheduling assistant information) corresponding to the requested SI. On receiving the request from the gNB-DU, the gNB-CU provides the requested ones to the gNB-DU. Based on the received ones from the gNB-CU, the gNB-DU transmits to the UE the MSG2 including the SI response for the SI request and broadcasts the requested SI. As illustrated in Figure 2 (b), when to receive the MSG3 based SI request, the gNB-CU sends to the gNB-DU the response for the SI request. Then, it provides the gNB-DU with the SI and the necessary information for broadcasting this SI corresponding to the requested SI. Upon receipt of the message from the gNB-CU, the gNB-DU transmits the MSG4 including the SI response to the UE and broadcasts the requested SI.
Proposal 3: The gNB-DU should generate the message to request the SI and the necessary information for broadcasting this SI related to the requested SI when the gNB-DU does not have the requested SI and the gNB-DU receives the MSG1 based SI request.

Proposal 4: The gNB-CU should provide the gNB-DU with the SI and the necessary information for broadcasting this SI related to the requested SI when the gNB-DU does not have the requested SI and the gNB-CU receives the MSG3 based SI request.
2.3 SI Modification procedure initiated by the gNB-DU
Considering the situation of radio interface, the SI may be necessary to be modified in the RRC layer at the gNB-CU. For example, in RAN2, the Access Class Barring (ACB) for NR has been discussed. As LTE, the ACB parameters in NR may belong to the SI. Due to the congestion over the radio interface (e.g., the frequency of the random access of UEs reaches a certain threshold, or the number of UEs which attempt the random access is suddenly increased over a certain level, or the amount of radio resource in use exceeds certain level), the ACB parameters may be needed to be changed. The gNB-CU can modify the ACB parameters but does not perceive the congestion over the radio interface. So, when the gNB-DU detects the congestion situation, it needs to provide the gNB-CU with the information which can assist update of the ACB parameters.
Proposal 5: When the SI has to be modified considering the situation of radio interface, the gNB-DU may generate the message to provide the gNB-CU with the information which can assist the SI modification.
3. Conclusion
In this contribution, we focused on encoding of SI RRC message, CU-DU signalling for support on-demand SI request and SI Modification procedure, and provided our view on them. The following proposals are kindly suggested to RAN3:
Proposal 1: The gNB-DU should encode NR MIB and the gNB-CU should encode other SIs.

Proposal 2: The gNB-CU should inform the gNB-DU of broadcasting the requested SI when the gNB-DU has the requested SI and the gNB-CU receives the MSG3 based SI request.

Proposal 3: The gNB-DU should generate the message to request the SI and the necessary information for broadcasting this SI related to the requested SI when the gNB-DU does not have the requested SI and the gNB-DU receives the MSG1 based SI request.
Proposal 4: The gNB-CU should provide the gNB-DU with the SI and the necessary information for broadcasting this SI related to the requested SI when the gNB-DU does not have the requested SI and the gNB-CU receives the MSG3 based SI request.

Proposal 5: When the SI has to be modified considering the situation of radio interface, the gNB-DU may generate the message to provide the gNB-CU with the information which can assist the SI modification.

Proposal 6: It is proposed to agree the TP for TS 38.401.
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5. Text Proposal for TS 38.401
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
10.3.2.2.3
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.
The gNB-DU can encode master information block (MIB). The gNB-CU provides or updates the system information and the necessary information for system information broadcast, or indicates the system information which is requested to be broadcasted. The gNB-DU can request the requested system information to the gNB-CU or provide the information which is able to assist system information modification to the gNB-CU.
Editor’s note: How to support this function is FFS.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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