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Introduction
A new work item on supporting multicast and broadcast service was approved in RAN #86 meeting with one of objections as below: 
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED/RRC_IDLE/RRC_INACTIVE state [RAN1, RAN2, RAN3]
In this contribution, we analyze multicast and broadcast services impact to L2 protocols, and provide our view of how SDAP/PDCP/RLC/MAC can be modified to support multicast and broadcast service.
Discussion
In LTE, UE is receiving MBMS services via MRB and SC-MRB in MBSFN and SC-PTM, respectively. In NR, a similar new type of radio bearer should also be introduced for NR MBS service.
Proposal 1: New type of radio bearer for NR MBS should be introduced.

Comparing with LTE, NR newly introduces SDAP layer to provide service of QoS flow to DRB mapping. Similar to LTE SC-PTM radio bearer SC-MBR, a new radio bearer can also be introduced to handle MBMS service in NR-RAN. 
Referring to SA2 discussion in TR 23.757 Solution#17: QoS support for MBS service, reflective QoS is not applicable in MBS service, and leaving QoS flows mapping to NG RAN discussion. [1]
	The 5G QoS model as defined in TS 23.501 [2] clause 5.7 also applies to MBS service, with the following differences:
-	Reflective QoS is not applicable.
Editor's note:	It is FFS whether there are any other differences in QoS model for MBS services compared to the existing 5G QoS model for unicast services.
Impact Analysis of NG-RAN:
-	The NG-RAN binds the QoS Flows of the MBS session to AN resources (i.e. multicast/broadcast Radio Bearers or unicast Data Radio Bearers). The NG-RAN indicates to the SMF when the AN resources onto which a QoS Flow of MBS service is mapped are released or switched from multicast/broadcast to unicast (or vice versa).


In this case, SDAP at NG-RAN shall be introduced and be responsible for QoS flow mapping to multicast/broadcast bearer. As reflective QoS is not applicable in MBS service, SDAP Data PDU format without SDAP header should be used in such case.
Proposal 2: SDAP header is not presented for NR MBS 

Recalling service requirement of flexible broadcast/multicast service in TS 22.261 [3], the 5G system shall support parallel transfer of multiple multicast/broadcast user services to a UE, and even for the same user service, the 5G network shall support parallel transfer of multiple quality levels of broadcast/multicast content to the same UE. How to support UE parallel receiving MBS service in NG-RAN is FFS depending on the solution in SA2/CT1.  
Observation 1: How to support UE parallel receiving MBS service in NG-RAN is FFS depending on the solution in SA2/CT1.  

As mentioned in RP-193248 [4]:
	· 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]


In LTE, RLC UM is used for MBMS/SC-PTM. The question for NR MBS is whether we can consider alternatives like RLC AM or RLC TM. 
In LTE MBMS service, it is one-time transmission with no HARQ ACK/NACK or RLC ARQ, where RLC t-Reordering is configured to zero on MCCH/MTCH/SC-MCCH/SC-MTCH [5]. In NR, vertical support use cases such as IIOT/URLLC are requested to be supported with high reliability and accuracy of communication, regarding to reliability of Broadcast/Multicast service, HARQ ACK/NACK and RLC AM ARQ are two possible methods to improve reliability of services. As in TS 38.104 clause 11.3.2.3.1.2, there is a test of NACK to ACK probability at 0.1%, indicating the upper bound of HARQ reliability. Besides, as in TS 22.261, URLLC requires 99.999% reliability where current supported HARQ ACK/NACK cannot support it. However, it depends on RAN1 discussion that how to improve reliability of Broadcast/Multicast service, i.e. whether UL feedback of HARQ ACK/NACK shall be considered, which may impact MAC layer implementation. 
Observation 2: MAC layer impact should be analyzed further based on RAN1 discussion on multicast/broadcast reliability

As proposed in companion contribution [6], NR MBS is proposed to use LTE SC-PTM as baseline with below characteristic:
	-	One MBS control channel and one or more MBS traffic channels are mapped on DL-SCH;
-	Scheduling is done by the gNB. 


New logical channels, MBS control channel and MBS traffic channel, should be introduced to MAC layer, mapping to existing transport channel DL-SCH.
Proposal 3: New logical channel, MBS control channel and MBS traffic channel, should be considered in MAC layer, both type of logical channel are mapped to DL-SCH.

For ARQ procedures in RLC AM, if there’s a NACK reported in status PDU, RLC layer keeps retransmitting the packet, maximum 32 times as limited by maxRetxThreshold, until it has been successfully received.  While it can increase the reliability by keep retransmitting the same packet, RLC AM ARQ also increases the latency of receiving packets and cause certain delay, which leading to a useless MBS information due to a late packet. It also requires UL traffic and cannot be supported for IDLE/INACTIVE UEs.  
Moreover, as in TS 36.300, the segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB [7]. We consider that for NR MBS, gNB should also have the flexibility of segmenting MBS packets, therefore RLC TM is not applicable for NR MBS. Therefore it is proposed to use RLC UM mode for NR MBS, just as in LTE.  
Proposal 4: Like in LTE, RLC UM mode is used for NR MBS.

In-order delivery is generally assumed in layer 2, with the only exception in NR to introduce out-of-order delivery, which is only used for cases where higher layer (e.g. SCTP) can handle the order issue by itself. Under the assumption of existence of UL feedback for ACK/NACK, there’s a possibility that layer 2 may receive out-of-order packets. As there’s no reordering function in NR RLC, PDCP shall be considered to maintain in-order delivery of packets. According to SA WG3 SP-200351:
	Objective: The objectives of this study are to provide security and privacy analysis of 5MBS system architecture, derive potential security and privacy requirements, and evaluate security and privacy solutions for protection of it. This study item will be based on the conclusion of SA WG2 TR 23.757. The security aspects to be considered are as follows: - Security and privacy issues raised from other WG's work related to 5MBS services, if there is any. - Study the potential security solutions to meet the requirements.


There’s no impact and requirement to AS layers at this stage, unless further decision has been made in SA WG2. PDCP ciphering and integrity should not be considered unless SA3 has a clear requirement for further security enhancement for MBS. As in TS 36.300, ROHC for MBMS is supported by upper layer (outside of Access Stratum) in LTE, and only for Mission Critical services; therefore, it is proposed ROHC and EHC should not be considered in PDCP layer for PTM delivery unless performance gain is observed for MBS in NR. As for other functionality in PDCP layer, such as duplication/SN continuity/re-establishment/etc, shall be further considered and evaluated together with MBS service continuity and mobility, those discussion is treated in a companion contribution [8].
Proposal 5: RoHC and security is not supported in PDCP for PTM delivery of MBS.  Other PDCP functionality for NR MBS service, especially for reordering, duplication, SN continuity, re-establishment, etc. are FFS depending on solution for service continuity.
Conclusion
In this contribution, we analyze multicast and broadcast services impact to L2 protocols and propose following:
Observation 1: How to support UE parallel receiving MBS service in NG-RAN is FFS depending on the solution in SA2/CT1.
Observation 2: MAC layer impact should be analyzed further based on RAN1 discussion on multicast/broadcast reliability
Proposal 1: New type of radio bearer for NR MBS should be introduced
Proposal 2: SDAP for MBS bearer uses SDAP Data PDU format without SDAP header, SDAP Control PDU are FFS depending on solution for service continuity in mobility
Proposal 3: New logical channel, MBS control channel and MBS traffic channel, should be considered in MAC layer, both type of logical channel are mapped to DL-SCH.
Proposal 4: Like in LTE, RLC UM mode is used for NR MBS .
Proposal 5: RoHC and security is not supported in PDCP for PTM delivery of MBS.  Other PDCP functionality for NR MBS service, especially for reordering, duplication, SN continuity, re-establishment, etc. are FFS depending on solution for service continuity.
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