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1. Introduction
In the RAN Plenary #86 meeting, the work item on NR Multicast and Broadcast Services (MBS) was approved. Detailed objectives related to RAN3 are described in [1] as follows.

· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

· …
·  Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
·  Specify support for basic mobility with service continuity [RAN2, RAN3]

·  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]
In this contribution, we focus on support for dynamic change of MBS delivery between PTM and PTP with service continuity for a given UE and provide our view on it.

2. Discussion
2.1. Node that controls switching between PTM and PTP
According to [2], two baseline architecture alternatives for 5G MBS system are captured in Annex as below:
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Figure 1. 5G MBS system architecture based on unicast 5G (Alternative 1)
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Figure 2. 5G MBS system architecture based on dedicated MBS Function (Alternative 2)
For each alternative, it is described that the NG-RAN has the following new functionality [2]:

	For Alternative 1:
-
NG-RAN:

-
Reception of MBS flows via N3 and delivery over-the-air.

-
Switch between multicast and unicast delivery of MBS flows.

-
UEs configuration for MBS flow reception at AS layer. (TBD how UE AS layer configuration of 5G MBS works)

For Alternative 2:

-
NG-RAN is enhanced to support Point-to-Multipoint (PTM) and Point-to-Point (PTP) delivery of MBS media. NG-RAN independently controls switching between PTM and PTP for best service quality and resource efficiency.


As highlighted in yellow, all of alternatives consider that the NG-RAN performs change of MBS delivery between PTM and PTP.
Observation 1: The NG-RAN performs change of MBS delivery between PTM and PTP.

In WID of NR MBS [1], among objectives for specifying RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state, the following is denoted:
	·  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]


As highlighted in yellow, it is assumed that the gNB-CU has the coordination function like functions hosted by MCE. In LTE, the MCE is a logical entity with following functions as described in [3]:
	-
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).


If the gNB-CU has the coordination function like the MCE, it can perform the admission control and the allocation of the radio resource used by gNB-DU(s) in the MBS area based on radio resource situation. Also, the gNB-CU may decide the further details of the radio configuration and know how many UEs are using the MBS. These functions may help the gNB-CU determine change of MBS delivery between PTM and PTP. For example, based on use rate of the MBS and radio resource situation, the gNB-CU may decide whether the MBS delivery is based on PTM or PTP and the radio configuration depending on determined transmission method. If there is no support for change of MBS delivery, the radio resource for the MBS delivery may be used inefficiently because the PTM or PTP based MBS delivery is only used continuously regardless of the number of RRC_CONNECTED UEs joined in the MBS.
Observation 2: Assuming that the gNB-CU has the necessary coordination function, it decides to switch the MBS delivery between PTM and PTP.
Based on above observations, the following proposal is suggested:
Proposal 1: The gNB-CU should determine change of the MBS delivery between PTM and PTP.

2.2. Information to decide switching between PTM and PTP

In order to determine change of MBS delivery between PTM and PTP, the gNB-CU may use the following information:
· The number of RRC_CONNECTED UEs joined in the MBS
· Measurement information for the bearer related to the MBS

· UE’s layer 1 and 2 basis feedback information for the multicast/broadcast data transmission for the MBS

First information can be obtained through the UE context of UEs joined in the MBS because those UEs are in RRC_CONNECTED state. Second or third one is able to be provided by the UE or the gNB-DU respectively. First one is that the gNB-CU can obtain without signaling, but may be rough information than the rest. On the other hand, second or third information is detailed information than first one, while the signaling with the UE or the gNB-DU is necessary so that the gNB-CU gets second or third information. Because there is pros and cons for each information, and there might be the information other than those mentioned, it is necessary to discuss what information can be considered so that the gNB-CU determines change of MBS delivery between PTM and PTP.
Proposal 2: It is necessary to discuss what information can be considered so that the gNB-CU determines change of MBS delivery between PTM and PTP.
3. Conclusion
In this contribution, we focused on support for dynamic change of MBS delivery between PTM and PTP with service continuity for a given UE and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The gNB-CU should determine change of the MBS delivery between PTM and PTP.

Proposal 2: It is necessary to discuss what information can be considered so that the gNB-CU determines change of MBS delivery between PTM and PTP.
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