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Introduction

A Work Item on NR support of Multicast and Broadcast Services was agreed [1]. In this paper, we will discuss the control information supporting MBS service reception in NR and give our proposals.

Discussion

Control information in R13-MBMS
According to basic SC-PTM MBMS service reception procedure specified in TS36.331-g10 in R13-LTE, the network  provides SC-PTM control information on the BCCH which is used by UE to acquire the configuration of the reception of SC-MCCH. By receiving the control information on the BCCH, i.e. SystemInformationBlockType20, the UE can get the information of the SC-MCCH modification period, SC-MCCH repetition period and SC-MCCH subframe offset. 

Observation 1: The network provides with UE with the control information about SC-MCCH reception via a SIB (i.e., SystemInformationBlockType20) on the BCCH in R13-eMBMS.

In addition, the network also provides SC-PTM control information on the logical channel: the SC-MCCH. By receiving the control information on the SC-MCCH, the UE is able to know the list of all ongoing MBMS sessions transmitted on SC-MTCH(s), including a TMGI and an optional session ID, the associated G-RNTI and scheduling information for each MBMS service. And the SC-PTM control information is transmitted via a RRC message (i.e., SCPTMConfiguration) per SC-MCCH repetition period. When the control information on the SC-MCCH is changed, the UE may monitor whether a change notification is announced per SC-MCCH  modification period.
Observation 1: The network provides with UE with the control information about SC-MCCH reception via a SIB (i.e., SystemInformationBlockType20) on the BCCH in R13-eMBMS.

Observation 2: The network provides UE with the control information about SC-MTCH reception via a RRC message (i.e., SCPTMConfiguration) on the SC-MCCH in R13-eMBMS. Specifically, the control information transmitted on the SC-MCCH can inform UE the scheduling information of the ongoing MBMS sessions in R13-eMBMS.

Proposal 1: The solution of enabling UE to obtain MBMS control information, i.e., the control information about SC-MCCH reception is provided via a SIB and the control information about SC-MTCH reception is provided on SC-MCCH via a RRC message, can be taken as a baseline in NR MBS.
Proposal 2: Enhance F1AP messages to transmit the dedicate system information, which provides the control information about SC-MCCH reception, between CU and DU.
Proposal 3: Enhance F1AP messages to transmit the dedicate RRC information, which provides control information about SC-MCCH(s) reception, between CU and DU.
We can see that the schemes above are also suitable in NR architecture, it is natural to consider to reuse them in NR. 

Proposal 1: The solution of enabling UE to obtain MBMS control information, i.e., the control information about SC-MCCH reception is provided via a SIB and the control information about SC-MTCH reception is provided on SC-MCCH via a RRC message, can be taken as a baseline in NR MBS.
In order to support the transmission of MBMS control information in NR, a specific system information which provides control information about SC-MCCH reception to UE and a specific RRC information which provides  control information about SC-MTCH reception need to be designed for NR MBS. Note that the NR may be designed with a CU-DU split architecture, the following issues need to be considered.
A specific system information providing control information about SC-MCCH reception
The specific system information providing the control information about SC-MCCH reception mainly includes the physical resource scheduling information of SC-MCCH, i.e. the SC-MCCH modification period, SC-MCCH repetition period and SC-MCCH subframe offset, etc. We can see that all the information elements of the system information is generated by the DU. In order to support the network broadcasts the system information to UE in a CU-DU split architecture, the following procedure should be considered:
Step 1, the DU of network generates all the information elements of the control information about SC-MCCH reception.
 Step 2, DU sends the gNB-DU System Information which includes the generated control information about SC-MCCH reception to CU by F1AP message.
Step 3, CU encodes the information elements of the control information about SC-MCCH reception and generates the specific system information.
Step 4, CU sends the specific system information which is included in the gNB-CU System Information to DU by F1AP message. Meanwhile, the CU initiates DU to broadcast the specific system information to UE by sending a SYSTEM INFORMATION DELIVERY COMMAND message. 
Step 5, upon reception of the SYSTEM INFORMATION DELIVERY COMMAND message, the gNB-DU shall broadcast the requested system information to UE on Uu.
Observation 1: The network provides with UE with the control information about SC-MCCH reception via a SIB (i.e., SystemInformationBlockType20) on the BCCH in R13-eMBMS.

Observation 2: The network provides UE with the control information about SC-MTCH reception via a RRC message (i.e., SCPTMConfiguration) on the SC-MCCH in R13-eMBMS. Specifically, the control information transmitted on the SC-MCCH can inform UE the scheduling information of the ongoing MBMS sessions in R13-eMBMS.

Proposal 1: The solution of enabling UE to obtain MBMS control information, i.e., the control information about SC-MCCH reception which is provided via a SIB and the control information about SC-MTCH reception which is provided on SC-MCCH via a RRC message, can be taken as a baseline in NR MBS.
Proposal 2: Enhance F1AP messages to transmit the dedicate system information, which provides the control information about SC-MCCH reception, between CU and DU.
Proposal 3: Enhance F1AP messages to transmit the dedicate RRC information, which provides control information about SC-MCCH(s) reception, between CU and DU.
A specific RRC information providing providing control information about SC-MCCH reception
The specific RRC information providing control information about SC-MCCH(s) reception mainly includes neighbor cells information, each MBMS service TMGI and optional session ID, associated G-RNTI and scheduling information, etc. We can see that some of the information elements are generated by the DU, some of the information elements are generated by the CU. In order to support the network broadcasts the specific RRC information providing control information about SC-MCCH(s) reception to UE in a CU-DU split architecture, the following procedure should be considered:
Step 1, the DU of network generates DU-part information elements of the control information about SC-MTCH(s) reception, e.g. each MBMS service’s scheduling information.
 Step 2, DU sends the DU to CU RRC message which includes the generated control information about SC-MTCH(s) reception to CU by F1AP message.
Step 3, CU of network assembles the CU-part information elements of the control information about SC-MTCH(s) reception, e.g. each MBMS service TMGI and optional session ID, associated G-RNTI and DU-part information elements of the control information about SC-MTCH(s) reception, then CU encodes and generates a complete specific RRC information.
Step 4, CU sends complete specific RRC information providing control information about SC-MTCH(s) reception which is included in the RRC-Container to DU by F1AP message. 
Step 5, upon reception of F1AP message which includes RRC-Container, the gNB-DU send the specific RRC information providing control information about SC-MTCH(s) reception by RRC message to UE on Uu.
Proposal 3: Enhance F1AP messages to transmit the dedicate RRC information, which provides control information about SC-MTCH(s) reception, between CU and DU.
Conclusion

In this contribution, we mainly discussed the control information supporting MBS reception in NR. And we have the following observations and proposals:

Observation 1: The network provides with UE with the control information about SC-MCCH reception via a SIB (i.e., SystemInformationBlockType20) on the BCCH in R13-eMBMS.

Observation 2: The network provides UE with the control information about SC-MTCH reception via a RRC message (i.e., SCPTMConfiguration) on the SC-MCCH in R13-eMBMS. Specifically, the control information transmitted on the SC-MCCH can inform UE the scheduling information of the ongoing MBMS sessions in R13-eMBMS.

Proposal 1: The solution of enabling UE to obtain MBMS control information, i.e., the control information about SC-MCCH reception which is provided via a SIB and the control information about SC-MTCH reception which is provided on SC-MCCH via a RRC message, can be taken as a baseline in NR MBS.
Proposal 2: Enhance F1AP messages to transmit the dedicate system information, which provides the control information about SC-MCCH reception, between CU and DU.
Proposal 3: Enhance F1AP messages to transmit the dedicate RRC information, which provides control information about SC-MTCH(s) reception, between CU and DU.
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