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1 Introduction
In RAN2 Rel-17 WID: “NR multicast and broadcast services” [1], the following objectives in RRC-CONNECTED have been agreed:

· 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.

· 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]
· 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]

· 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 the latest SA2 specification for MBS TS 23.757 [2], the general architecture of NR MBS has been specified.
In this Tdoc, we review the LTE MBMS protocol stack. Based on the NR MBS architecture decided by SA2 and the WID objectives, we discuss the difference and change comparing with LTE MBMS protocol stack. 
2 Discussion
2.1 Legacy LTE MBMS 
The LTE MBMS architecture for shared bearer PTM delivery is specified in TS36.300 [3] as shown in Figure 1. LTE also support MBMS unicast bearer which is transparent to RAN.
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Figure 1: LTE E-MBMS logical architecture
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Figure 2: LTE E-MBMS user plane architecture with protocol stack

Figure 2 shows LTE E-MBMS user plane protocol stacks in major network elements for shared MBMS bearer [3]. Of the L1/ L2 concern, RLC, MAC and PHY sub-layers comparable to the conventional unicast operations are maintained, but PDCP sub-layer in L2 is not included for MBMS. This is due to that requirement of MBMS is relatively simple. The major functions of PDCP for unicast including ROHC, integrity protection and ciphering/deciphering are not performed in RAN for MBMS. Security operations are conducted at the core network per MBMS service group (per TMGI). QoS requirement is addressed per MBMS session. Although LTE support the MBMS uncast bearer with PTP delivery, for MBMS shared bearer, only PTM is supported not PTP. 

The SYNC protocol shown in Figure 2 is defined as a protocol to carry additional information that enable eNBs to identify the timing for radio frame transmission and detect packet loss. SYNC entity is set up per MBMS service.

At C-Plane, the protocol stack for MBMS is the same as that for conventional unicast services in LTE.
Observation 1: For LTE MBMS, L2 does not have PDCP as for conventional unicast services and the corresponding functions are performed at the core network and not at L2 in RAN.

Observation 2: For shared LTE MBMS bearer, only PTM delivery is supported not the PTP.

Observation 3: For LTE MBMS, QoS operations are conducted per MBMS session.
2.2 Scope, requirements, and resolutions for NR MBS
In the latest SA2 specification, TS 23.757 [2], high level MBS architecture and delivery method are provided and demonstrated in Figure 3. NR MBS supports both multiple UE shared MBS session and individual MBS per UE PDU session. 
Different from LTE, for shared MBS session both PTM and PTP delivery methods are supported in RAN. This is allowed for the same shared session or different shared sessions for different UEs at the same time. In addition, in R17 MBS WID [1] one objective is to support for dynamic change of Broadcast/Multicast service delivery between PTM and unicast (PTP) with service continuity for a given UE. This requires the serving gNB of the shared MBS session has the capability to replica the shared MBS bearer for one or more PTP deliveries and maintain one shared bearer for PTM.
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Figure 3: NR MBS architecture and delivery methods
As determined in SA2 [2] that an MBS session can contain multiple QoS flows. It is more complicated than LTE. QoS to DRB mapping should be conducted. It is similar to the unicast in NR that an SDAP sublayer can be added to perform QoS to DRB mapping depending on whether the function is performed at RAN or core network.

It indicated in [2], for shared MBS session, the security operations are per MBS service group and conducted at the upper layer. Similar to LTE, the security and ROHC operations in PDCP for unicast services is not performed in RAN for shared MBS session. On the other hand, it is favourable for PTP operation to have at lease more reliable unicast user experience. Simplified PDCP with some of the reliable in-sequence operations is preferred for PTP. To facilitate dynamic fast switching between PTP and PTM, the bearer for PTM may also have simplified PDCP entity.    
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Figure 4: NR shared MBS user plane architecture with protocol stack

Proposal 1: Consider having simplified PDCP for shared MBS bearer.

Proposal 2: Send LS to SA2 to ask whether QoS flow to DRB mapping should be performed at RAN for shared MBS session.

Proposal 3: Support MBS packet replication to allow fast dynamic PTP/PTM switch.

Proposal 4: Adopt RLC, MAC, PHY and SYNC functions similar to MBMS in the protocol stack for MBS.
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Figure 5: NR shared MBS control plane architecture with protocol stack

Figure 5 shows the C-Plane protocol stack for shared MBS. At RAN, we don’t see difference from what is currently in use for LTE MBMS.

Observation 4: In principle legacy C-Plane MBMS protocol architecture can be adopted for MBS control plane.
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Figure 6: NR individual MBS PDU session U-Plane architecture with protocol stack
SA2 decides to also support individual MBS PDU session to allow full unicast experience for certain MBS service when the resource is available. Figure 6 shows the user plane architecture and protocol stack. We don’t see any different from what for the NR unicast services. Individual MBS can be transparent to RAN.
Observation 5: Individual MBS session is transparent to RAN.
3 Conclusions
Based on the above discussion, we have the following:
Observation 1: For LTE MBMS, L2 does not have PDCP as for conventional unicast services and the corresponding functions are performed at the core network and not at L2 in RAN.

Observation 2: For shared LTE MBMS bearer, only PTM delivery is supported not the PTP.

Observation 3: For LTE MBMS, QoS operations are conducted per MBMS session.

Observation 4: In principle legacy C-Plane MBMS protocol architecture can be adopted for MBS control plane.

Observation 5: Individual MBS session is transparent to RAN.
Based on the above observations, we propose:
Proposal 1: Support having simplified PDCP for shared MBS bearer.

Proposal 2: Send LS to SA2 to ask whether QoS flow to DRB mapping should be performed at RAN for shared MBS session.

Proposal 3: Support MBS packet replication to allow fast dynamic PTP/PTM switch.

Proposal 4: Adopt RLC, MAC, PHY and SYNC functions similar to MBMS in the protocol stack for MBS.
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