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1. Introduction
In the RAN plenary #88-e meeting, the agreed WID “Revised Work Item on NR Multicast and Broadcast Services” is modified and approved in RP-201038.
The following objective is captured into the WID.
· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
This paper mainly address the gNB-CU/DU architecture for radio resource coordination.
2. Discussion
2.1.	Necessary coordination function for radio resource
In LTE MBS, MCE (Multi-cell/multicast Coordination Entity) provides：
-	the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. The MCE decides not to establish the radio bearer(s) of the new MBMS service(s) if the radio resources are not sufficient for the corresponding MBMS service(s) or may pre-empt radio resources from other radio bearer(s) of ongoing MBMS service(s) according to ARP. Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme.
-	deciding on whether to use SC-PTM or MBSFN.
-	counting and acquisition of counting results for MBMS service(s).
-	Resumption of MBMS session(s) within MBSFN area(s) based on e.g. the ARP and/or the counting results for the corresponding MBMS service(s).
-	Suspension of MBMS session(s) within MBSFN area(s) based e.g. the ARP and/or on the counting results for the corresponding MBMS service(s).
Similarly, in NR MBS, radio resource coordination function is also useful for multiple gNB-DUs within the same gNB-CU, e.g.:
-	allocating and reconfiguration radio resources used by multiple gNB-DUs for MBS transmission.
-	deciding on whether to use PTP or PTM and on switching.
-	supporting mobility and service continuity between gNB-DUs.
-	data forwarding.	
Proposal 1: It is proposed to support the necessary coordination function (e.g., radio resource (re)configuration, transmission mode switching, mobility and service continuity) for MBS in NG-RAN.
2.2.	NG-RAN architecture for coordination function
In LTE MBS, the MCE is involved in MBMS Session Control Signalling but does not perform UE - MCE signalling. An eNB is served by a single MCE.


Figure 1: E-MBMS Logical Architecture
In NG-RAN, a gNB may consist of a gNB-CU and one or more gNB-DU(s). A gNB-CU and a gNB-DU is connected via F1 interface. The F1 interface supports the exchange of signalling information and to transfer of user data between gNB-CU and gNB-DU.


Figure 2: Overall Architecture of NG-RAN
In NR, the gNB-CU is a logical node hosting RRC, SDAP and PDCP protocols of the gNB or RRC and PDCP protocols of the en-gNB that controls the operation of one or more gNB-DUs. The gNB-CU terminates the F1 interface connected with the gNB-DU. The gNB-DU is a logical node hosting RLC, MAC and PHY layers of the gNB or en-gNB, and its operation is partly controlled by gNB-CU. One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU. The gNB-DU terminates the F1 interface connected with the gNB-CU.
In LTE MBS, the M2AP protocol provides the following functions (seen in TS36.443):
-	MBMS Session Handling. This function supports start, stop and modify of an MBMS session, as well as configuration and modification of basic radio transmission parameters related to that service.
-	MBMS Scheduling Information. This function provides MCCH related information, and optional session suspension decision to the eNB.
-	Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.
-	Resetting the M2. This function is used to reset the M2 interface. 
-	Setting up the M2. This function is used to exchange necessary data for the eNB for setup the M2 interface, provides basic configuration of radio parameters for transmission of MBMS data and implicitly perform an M2 Reset.
-	eNB and MCE Configuration Update functions are to update configuration data exchanged during setup of M2.
-	MBMS Service Counting. This function enables the MCE to perform counting and to receive the counting results for the MBMS service(s) per MBSFN area.
-	MBMS Overload Notification. This function enables the eNB to notify the MCE about the MBMS overload status.
In NR, the general principles for the specification of the F1 interface are as follows:
-	the F1 interface is open;
-	the F1 interface supports the exchange of signalling information between the endpoints, in addition the interface supports data transmission to the respective endpoints;
-	from a logical standpoint, the F1 is a point-to-point interface between the endpoints. 
NOTE:	A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints.
-	the F1 interface supports control plane and user plane separation;
-	the F1 interface separates Radio Network Layer and Transport Network Layer;
-	the F1 interface enables exchange of UE associated information and non-UE associated information;
-	the F1 interface is designed in a future proof way to fulfil different new requirements, support new services and new functions;
-	one gNB-CU and a set of gNB-DUs are visible to other logical nodes as a gNB or an en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U interfaces;
-	the gNB-CU may be separated in control plane (CP) and user plane (UP).
In NR, in order to support MBS, gNB, specifically the CU-CP, is the RAN function entity that is responsible for 1) MBS session management between 5GC and NG RAN; 2) MBS context management in RAN.
In summary, since the gNB-CU hosts higher layers and the gNB-DU hosts lower layer, it seems that the split gNB is that of “vertical relation”.  For NR MBS, the gNB-CU is similar to LTE MCE and the gNB-DU is similar to LTE NodeB, and the F1 interface between gNB-CU and gNB-DU is similar to the M2 interface between MCE and NodeB.
Proposal 2: For NR MBS, the gNB-CU provides the necessary coordination function (e.g., MBS session management, MBS context management).

2.3. 	Deployment consideration
In LTE MBS, the two envisaged alternatives are shown in Figure 3.
The architecture on the right part is defined as the "distributed MCE architecture". In this architecture, a MCE is part of the eNB and the M2 interface should be kept between the MCE and the corresponding eNB.
The architecture on the left part is defined as the "centralized MCE architecture". In this architecture, the MCE is a logical entity which means it can be deployed as a stand-alone physical entity or collocated in another physical entity e.g. eNB. In both cases of the centralized MCE architecture, the M2 interface is kept between the MCE and all eNB(s) belonging to the corresponding MBSFN area.


Figure 3: LTE MBS Architecture deployment alternatives
In NG-RAN, the gNB can also not be split, similar to distributed MCE architecture, it shall also provide the necessary coordination function for radio resource for MBS transmission.
3. Conclusion
After the above analysis, we provide the following observations and proposals
Proposal 1: It is proposed to support the necessary coordination function (e.g., radio resource (re)configuration, transmission mode switching, mobility and service continuity) for MBS in NG-RAN.
Proposal 2: For NR MBS, the gNB-CU provides the necessary coordination function (e.g., MBS session management, MBS context management).
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