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1 Introduction

RAN#88 in June approved a MBS WID [2]. As part of this WID, RAN3 will specify required changes on the RAN architecture and interfaces, assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU. In this contribution, the options for the necessary enhancements to NG-RAN architecture for coordination function of NR MBS in gNB-CU are discussed. 
2 Discussion
In LTE eMBMS, the coordination function is done by a separate function logical entity MCE. The function of MCE includes: 
1) the admission control and allocation of the radio resources; 
2) deciding on whether to use SC-PTM or MBSFN; 
3) counting and acquisition of counting results for MBMS service(s); 
4) resumption of MBMS session(s) within MBSFN area(s); 
5) suspension of MBMS session(s) within MBSFN area(s).
Compared with MCE, it is assumed the coordination function reside in the gNB-CU. There are several similar functions defined in gNB-CU such as controlling different transmission resources. However, the MBS-specific coordination function are still not supported in gNB-CU like MBS session start, counting and acquisition of counting results for MBMS service(s) which is one of the main factors in MBS.  Therefore F1 enhancement for MBS information needs to be done to support MBS service. 
	Item
	Explanation
	F1 Impact

	MBS Configuration Information
	Such as SAI, synchronization area information used in eMBMS
	The impact is not clear, relay on the 5G MBS service area definition.  

	MBS System Information Broadcast  
	The MBS broadcasting information carry the system configuration information for MBMS control channel, like SIB13 in eMBMS.
	The MBS broadcasting information is generated by the CU since only CU has RRC protocol. The CU forwards to DU 
Re-use Configuration Update.

	MBS Control Message
	It carries the MBS session related information, such as Session start, Transport Channel Configuration, counting. Like MCCH message in eMBMS
	The MCCH message is forwarded from the CU to the DU.

Re-use DL RRC Transfer

	MBS Transport Channel Configuration
	It carries the MBMS transport channel configuration, like PMCH configuration in eMBMS.
	DU need to know the transport channel configuration since the scheduling is performed by the DU. DU need to know which resources are assigned for a MBS.
This configuration is included in the MBS Control Message, if DU can decode MBS Control Message, the DU can know the configuration.

	Session Start/Stop message
	It carries the Session ID, Session QoS, etc.
	DU need to know Session is start since DU needs to assign UP receiving address.
It is a new F1 message


Proposal 1: 
MBS specific information is required in F1 to support MBS service for coordination function residing in gNB-CU. It is proposed to add MBS Session related procedure in to F1.
For the user plane, in the TR 23.757, SA2 proposed two methods to support content delivery using IP multicast [4]:

1) Shared delivery method: the IP multicast data are transmitted via a CN tunnel between the MSA (i.e. Multicast Session Anchor) and the RAN node shared by multiple UEs.

2) Individual delivery method: the IP multicast data are transmitted via a PDU Session to a user.
Regarding NG-RAN node, there are two ways to join IP multicast to receive content delivery from CN, the one as gNB-DU to receive MBS data from CN directly, the other as gNB-CU-UP receiving from CN and then sending to gNB-DU.
For shared delivery method, a single copy is delivery to NG-RAN node for PTP transmission and PTM transmission. PTP transmission path can not bypass CU-UP since PDCP is located in CU-UP. So gNB-CU-UP is suitable to join the IP multicast, if still using IP multicast for MBS. 

For individual delivery method, separated path is established for PTP transmission. If at the same time, the shared delivery in NG is only used for PTM, it is fine for gNB-DU to join since the user data in shared delivery in MBS may not use PDCP as LTE eMBMS. 
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Figure 1: Overview of user plane for a multicast session
Shared delivery method both PTP and PTM is beneficial. The transmission mode switch could be decided by NG-RAN and has less impact to CN. So it is proposed CU-UP joins IP multicast group.
Proposal 2: 
For shared delivery method is used for PTP and PTM transmission, in user plane, gNB-CU-UP joins IP multicast to receive MBS content from CN. 
To support the IP multicast among different nodes, SYNC header is designed in LTE eMBMS to sync data in different nodes. For NR MBS, the necessity of SYNC header needs to be discussed. If needing to sync transmission among different gNB-DUs, SYNC header may be re-used. For gNB-CU-UP to join IP multicast, gNB-CU-UP may forward SYNC to the DU. The SYNC header to used to make synchronized transmission in different DUs. If no requirement to sync transmission among different gNB-DUs, there is no need to re-use the SYNC header or a new-designed simple header is fine. 
Proposal 3: 
No SYNC header or a new simple header is fine if no need to sync transmission among different gNB-DUs. 
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
MBS specific information is required in F1 to support MBS service for coordination function residing in gNB-CU. It is proposed to add MBS Session related procedure in to F1.

Proposal 2: 
For shared delivery method is used for PTP and PTM transmission, in user plane, gNB-CU-UP joins IP multicast to receive MBS content from CN.
Proposal 3: 
No SYNC header or a new simple header is fine if no need to sync transmission among different gNB-DUs.
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