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Discussion and Decision
1 Introduction
R17 NR MBMS WI was agreed in RAN#86 with the WI scope as below. 
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The set of objectives includes:
- Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

o Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1,
RAN2]

= This objective includes specifying necessary enhancements that are required to enable
simultaneous operation with unicast reception.

o 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]

o Specify support for basic mobility with service continuity [RAN2, RAN3]

o 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]

o Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The
level of reliability should be based on the requirements of the application/service provided.[RAN1,
RAN2]

o 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]

- Specify RAN basic functions for broadcast/multicast for UEs in RRC IDLE/ RRC INACTIVE states [RAN2,
RAN1]:

o Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in
RRC IDLE/ RRC INACTIVE states, with the aim of keeping maximum commonality between
RRC CONNECTED state and RRC IDLE/RRC INACTIVE state for the configuration of PTM
reception. [RAN2, RAN1].

Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC IDLE/ RRC INACTIVE
states, without the need for those UEs to get the configuration of the PTM bearer carrying the
Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service
subscription and authorization assumptions during the WI.






This contribution provides our view on the RAN2 study in this WI.
2 Discussion

· NR MBMS Architecture 

The following two architectures are being discussed in SA2, and both should be taken into RAN2 study.
· Architecture 1: Reuse the unicast 5GC
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Figure A.1.1-1: 5GS enhancement for Multicast support





· Architecture 2: Introduce the dedicated MBMS function
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In both architectures, from RAN2/Uu interface perspective, the model is same or similar: 

1) The configuration of the MBMS service is from the AMF;

2) The MBMS service transmission is from the UPF;

3) The MBMS service will be configured via a dedicated PDU session. For each service/QoS flow of the MBMS PDU session, the transmission can be configured via PTM or PTP. 

Proposal 1: RAN2 study on the NR MBMS is based on the following model which is common for both SA2 architectures:
1) The configuration of the MBMS service is from the AMF;

2) The MBMS service transmission is from the UPF;

3) The MBMS service will be configured via a dedicated PDU session. For each MBMS service/QoS flow of the MBMS PDU session, the transmission can be configured via PTM or PTP. 

· RAN Scope
The RAN2 study directions are extracted according to the NR MBMS WID as below. 
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· Direction 1: PTM transmission scheme
In LTE, two mechanisms are supported for multicast transmission, i.e. MBMS and the SC-PTM. 
· In LTE MBMS, dedicated MBMS PHY channel is used for the MBMS transmission, 
· In LTE SC-PTM, the MBMS service is mapped into the DL-SCH and PDSCH PHY channel. 
According to the NR MBMS scope, no new PHY channel is allowed to be introduced. Therefore, the NR MBMS PTM transmission can be based on the LTE SC-PTM design.  

Proposal 2: NR MBMS PTM transmission scheme can take the LTE SC-PTM design as baseline. 
In NR MBMS, in order to improve the MBMS transmission reliability, for connected UE, the UL feedback can be taken into account. In the LTE SC-PTM, no L1 feedback and HARQ mechanism is supported. Therefore, in NR MBMS the L1 feedback and HARQ retransmission mechanism should be supported. 
Proposal 3: NR PTM transmission scheme should support the L1 A/N feedback and HARQ retransmission mechanism.  
· Direction 2: User plane architecture 

In LTE MBMS/SC-PTM transmission, only RLC and MAC layer are supported for the MBMS DRB transmission, and the main reason is that the MBSFN may across multiple NodeBs and the NW anchor is in CN/MCE. 

In NR, since the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, the NW anchor is in RAN node. Therefore, it’s no difficult to support the whole user plane architecture (i.e. MAC/RLC/PDCP/SDAP) for NR MBMS transmission. In addition reusing the same UP architecture for multicast and unicast transmission can simplify the design for the dynamic switching between PTP and PTM. 
Proposal 4: The UP architecture for unicast transmission is reused for the MBMS service transmission, which includes MAC, RLC, PDCP and SDAP. 

· Direction 3: Dynamic switching between PTP and PTM

In LTE, CN/MCE decides the cast type (PTP or PTM) for the MBMS service transmission. MCE can based on the MBMS interested UE number to decide the cast type, and the MBMS interested UE number is acquired via the MBMS counting mechanism. 
In NR, since the NW anchor is in gNB-CU, the PTP and PTM switching can be achieved dynamically via RAN procedure. 

Proposal 5: gNB can decides the cast type for the MBMS transmission, and can perform the dynamic PTP and PTM switching for the MBMS transmission. 
· Direction 4: Service continuity


 In LTE, the mechanisms to support the MBMS service continuity are listed as below:
1) For connected UE, the UE can report 1) its capability of the simultaneous MBMS and unicast reception, and 2) UE interested MBMS services/ frequencies information. NW can select the serving cell for the UE’ unicast transmission based on the UE capability and the MBMS interested information;

2) For IDLE/INACTIVE UE, the UE can prioritize the interested MBMS requencies for camping during the cell selection/reselection;

3) In order to help UE acquires the neighbor frequencies’’ MBMS service information, NW can broadcast the neighbor cell/frequencies’ MBMS service information. 

 In NR, all the LTE mechanisms can be inherited for NR MBMS service continuity. 
Proposal 6: LTE mechanism to support the MBMS service continuity can be inherited in NR MBMS design.  
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: RAN2 study on the NR MBMS is based on the following model which is common for both SA2 architectures:

1) The configuration of the MBMS service is from the AMF;

2) The MBMS service transmission is from the UPF;

3) The MBMS service will be configured via a dedicated PDU session. For each MBMS service/QoS flow of the MBMS PDU session, the transmission can be configured via PTM or PTP. 

Proposal 2: NR MBMS PTM transmission scheme can take the LTE SC-PTM design as baseline. 
Proposal 3: NR PTM transmission scheme should support the L1 A/N feedback and HARQ retransmission mechanism.  
Proposal 4: The UP architecture for unicast transmission is reused for the MBMS service transmission, which includes MAC, RLC, PDCP and SDAP. 

Proposal 5: gNB can decides the cast type for the MBMS transmission, and can perform the dynamic PTP and PTM switching for the MBMS transmission. 
Proposal 6: LTE mechanism to support the MBMS service continuity can be inherited in NR MBMS design.  
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