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1 Introduction

In RAN2, the on-demand system information has been agreed as one of NR features. The relevant agreements reached in last two RAN2 meetings (RAN2#97bis & RAN2# 98) are given as follows: 
	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


	Agreements

1: For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).

2: For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.


	Agreements for On demand request for broadcast delivery

1  On demand SI request will maximise commonality with the RACH procedure

2  Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 

FFS  Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3


	Agreements

1  Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.


It can be observed that RAN2 will support both Msg1-based and Msg3-based SI request. For Msg3-based method, the SI request may be sent via the MAC CE or RRC signalling in Msg3, which is not decided yet. For Msg1-based method, some contributions discussed this issue in last RAN3 meeting (RAN3#96) [1][2]. In this contribution, we would like to address this method further to consider the potential impact on high layer split. 
2 Discussion 
For on-demand SI, the Msg1-based scheme allows that gNB can be aware of the requested SI based on the received PRACH preamble and/or PRACH resource. However, under the framework of high layer split, the preamble reception is located at gNB-DU, while the SI message generation is located at gNB-CU. Thus, the interaction between gNB-CU and gNB-DU is needed to transmit the on-demand SI. 
Proposal 1: the interaction between gNB-CU and gNB-DU is required to transmit the on-demand SI. 

Based on the stored location of the on-demand SI, we can have two alternatives:

· Alt 1: On-demand SI is stored in gNB-DU

In this alternative, gNB-CU sends the on-demand SI messages and the corresponding scheduling information to gNB-DU in advance. Then, the gNB-DU can store all on-demand SI messages. On the other hand, according to RAN2 agreements, UE uses the Msg1-based method to request specific SI based on the configured PRACH preamble and/or PRACH resource in minimum SI. Thus, to determine the requested SI based on the received Msg1, the gNB-DU need know the PRACH configuration specific for each on-demand SI messages (e.g., PRACH preamble setting and/or PRACH resource setting). After that, once receiving a PRACH preamble, the gNB-DU can deduce the requested SI. The example procedure is shown in Fig. 1: 
Step 1: gNB-CU sends the first F1AP message, i.e., SI TRANSFER, to gNB-DU, which includes PRACH configurations for each on-demand SI message, containers for minimum SI and on-demand SI message(s), and scheduling information for each SI message. Alternatively, such information can be transmitted via different messages depending on the implementation.

Step 2: the gNB-DU stores all on-demand SI messages and the corresponding PRACH configurations. 
Step 3: the gNB-DU sends the minimum SI to the UE in order to configure the PRACH preamble and/or resource specific for on-demand SI. 
Step 4: Once the UE wants to request certain SI, it sends the corresponding preamble to gNB-DU. 
Step 5: gNB-DU deduces the requested SI based on the configuration of the received preamble.

Step 6: gNB-DU confirms the request of UE by sending Msg2. 
Step 7: gNB-DU sends the requested SI to UE. 
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Fig. 1 On-demand SI stored in gNB-DU
· Alt 2: On-demand SI is stored in gNB-CU

In this alternative, the received preamble is detected by gNB-DU, while the gNB-CU has the requested SI. Therefore, gNB-DU should identify that the received preamble is for SI request, and then provide the information related to the received preamble to the gNB-CU. The example procedure is shown in Fig. 2: 
Step 1: gNB-CU sends the first F1AP message, i.e., SI TRANSFER, to gNB-DU, which includes PRACH configuration for each on-demand SI message, container of minimum SI and the corresponding scheduling information. 
Step 2: the gNB-DU sends the minimum SI to the UE in order to configure the PRACH preamble and/or resource specific for on-demand SI.

Step 3: Once the UE wants to request certain SI, it sends the corresponding preamble to gNB-DU. 

Step 4: gNB-DU detects the preamble specific for SI message and sends a F1AP message, e.g., SI REQUEST, to gNB-CU, which includes information on the received PRACH preamble or the indication information on the requested SI.

Step 5: gNB-CU deduces the requested SI message based on the information of the received PRACH preamble in Step 4. Then, it sends the requested SI message container and the corresponding scheduling information via a F1AP message, e.g., SI REQUEST ACK, to gNB-DU.
Step 6: gNB-DU confirms the request of UE by sending Msg2. 

Step 7: gNB-DU sends the requested SI to UE. 
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Fig. 2 On-demand SI stored in gNB-CU
In both alternatives, to help the gNB-DU determine whether the UE is requesting SI message or not, gNB-CU can send PRACH configuration(s) specific for on-demand SI message(s) to gNB-DU. 

Proposal 2: the gNB-CU can provide the PRACH configuration specific to the requested SI messages (e.g., PRACH preamble and/or PRACH resource) to gNB-DU. 
For Alt1, since all on-demand SI messages are pre-transmitted and stored in gNB-DU, gNB-DU needn’t send F1AP message to gNB-CU for SI message request. However, the SI update should be performed even if there is no on-demand SI request from the UE. On the other hand, compared to Alt1, Alt2 can reduce the unnecessary update procedure when the UE does not request on-demand SI. While this method needs new F1AP procedure to request SI messages. In RAN2, the discussion of on-demand SI is ongoing, and the details of on-demand SI messages (e.g., which SIBs are on-demand SI, the content of on-demand SI, etc) is not decided yet. Thus, the choice between Alt1 and Alt2 can be discussed after RAN2 discussion.   

Observation: the details of Alt1 and Alt2 can be further discussed after RAN2 discussion. 

3 Conclusions
In this contribution, we discuss the support of on-demand SI under high layer split framework, and we propose:

Proposal 1: the interaction between gNB-CU and gNB-DU is required to transmit the on-demand SI.
Proposal 2: the gNB-CU should provide the PRACH configuration specific to the requested SI messages (e.g., PRACH preamble and/or PRACH resource) to gNB-DU. 
Observation: the details of Alt1 and Alt2 can be further discussed after RAN2 discussion.

The proposed stage 2 TP has been given in [3]. 
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