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Introduction
     NR MBS is targeting various applications and uses-cases which include (but are not limited to) public safety and mission critical, V2X applications, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, and IoT applications. Such applications and uses-cases have different levels of QoS requirements e.g., in terms of bit rate (e.g., GBR, non-GBR and Delay Critical GBR), latency budget and reliability level as summarized in following Table 1 for some potential NR MBS uses-cases [1].
Table 1. Requirements for different MBS use cases 
	MBS use cases
	Latency
	Reliability

	V2X
	5-100ms variable 
	90% to 99.9999% 

	Live Video
	150ms
	99.9%  

	IOT, Software update
	Latency Tolerant
	Higher reliability is beneficial

	Industry applications
	0.5ms
	99.9999% 


For some NR MBS uses-cases such as public safety and mission critical, there is a requirement in RAN WG2 [2] to capture as much as possible the design objectives identified by SA1 in [3] clause 6.13.2. One of these objectives is:
· The 5G system shall be able to apply QoS, priority and pre-emption to a broadcast/multicast service area.  
According to [4] SA2 discussion regarding MBS QoS issue handling it has been agreed that: 
·  SA2 will develop means to provide QoS requirements for an MBS Session to RAN nodes, 
Based on the above discussion, we can observe that SA2 discussion on MBS related QoS will only focus on providing the means to guarantee QoS requirements for an MBS sessions up to a RAN node. And based on RAN3 dissuasion and working assumption, it is assumed that for MBS session; one or more QoS flows may be used within a single MBS session. Based on all this working assumption it is clear that in NR MBS a single MBS session may support/carry multiple MBS services each with different QoS requirements.  In a scenario, where a number of UEs interested in the same MBS session while each UE is interested in different service within the session (i.e., service with different QoS requirement), It is unclear how the RAN node will map the MBS session content (i.e. the QoS flows of the services within the session) into appropriate RAN radio bearers and provide an optimal RAN scheduling configuration that guarantee maintaining the QoS requirement for each UE individually. In this contribution we discuss this issue in more detail and provide our view on the possible solution.  
Discussion
Under the working assumption that a single MBS session may contain one or more QoS flows [5] , it has been agreed in the last RAN WG3 meeting that:
· For multicast, the gNB determines the area in which MBS user data needs to be provided by knowledge of the UEs that have joined the MBS Session
Based on the above agreement; for a single MBS session, if we consider that several UEs are interested in the content provided by the same MBS session but their interest over the specific MBS session content is different e.g., some UEs are interested in a session content/service which is mapped to a particular QoS flow and other UEs are interested in another content that are mapped to another QoS flow. Under such a situation, if we simply assume that at RAN level the RAN node will employ the same forwarding treatment for all of these UEs  i.e., by providing the same delivery method, AN resource allocation and scheduling (e.g. scheduling all UE over the same multicast radio bearers (MRB) and providing per MBS service area group based scheduling over g-RNTI) as shown in Fig 1(a), this can be a problematic in regards of guaranteeing the QoS requirements for each UE individually, because each UE may have different RAN characteristic e.g., in term of channel quality and inference ,etc and may need different forwarding treatment . A unified forwarding treatment could also prevent from achieving the goal of dynamic MBS area adjustment of as suggested in [6], 
· The new RAT shall support dynamic adjustment of the Multicast/Broadcast area based on e.g. the user distribution or service requirements
And in [2]:
· 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 our view, in order to overcome the above problem, it would beneficial to discuss in RAN2 the idea of categorizing the UEs at RAN level based on e.g., their MBS service interest, actual distribution, location information, and/or their channel quality into a different MBS subareas or service groups in order to provide an efficient mapping of MBS sessions content into appropriate radio bearers and provide ppropriate scheduling configurations that capable of guaranteeing the QoS requirement of all UEs (Table 1).  For example, the RAN node ay categories UE1 and UE2 into a service group (A1) and deliver the MBS session content for them via MRB with a specific scheduling configuration (e.g., using g-RNTI), in his way QoS requirements can be guaranteed for both of them together. Similarly, it may categorize UE5 into a different MBS service group (A3) and deliver MBS session content for it using via DRB with another scheduling configuration (e.g., using C-RNTI) to guarantee its individual QoS requirement.
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Figure 1:  AN resources allocation and scheduling of MBS sessions content at NG-RAN level
Table 1: Categorizing UEs into MBS service group area
	UEs  (Services interest, channel quality, location information and/or actual distribution within the area) 
	MBS Service group or 
MBS subarea

	{UE1, UE2}
	MBS subarea or service group  (A1)

	{UE3,UE4}
	MBS subarea or service group  (A2)

	{UE5 }
	MBS subarea  or service group  (A3)



 Based on the above discussion, we kindly ask; 
· Proposal 1:RAN2 discuss categorizing UEs area based on e.g., their service interest, channel quality, location information, and/or their actual distribution within the area into at least one or more MBS subareas or service groups. 
· Proposal 2: RAN2 discuss providing a separate forwarding treatment (e.g., MRB or DRB delivery mode assignment) and scheduling configurations (e.g., g-RNTI or C-RNTI assignment, channels, TBS, and RBs allocation) for UEs within each subarea or service group. 
Conclusion
In this contribution, we discuss a RAN level QoS handling issue for MBS service and propose to discuss in RAN2 the following proposals of enhancements:
· Proposal 1:RAN2 discuss categorizing UEs area based on e.g., their service interest, channel quality, location information, and/or their actual distribution within the area into at least one or more MBS subareas or service groups. 
· Proposal 2: RAN2 discuss providing a separate forwarding treatment (e.g., MRB or DRB delivery mode assignment) and scheduling configurations (e.g., g-RNTI or C-RNTI assignment, channels, TBS, and RBs allocation) for UEs within each subarea or service group. 
References
[1] [bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref430705448]R1-2005250,”Mechanisms to improve reliability for RRC_CONNECTED UEs”, Huawei, HiSilicon, RAN RAN#102,E-meeting , August 17th - 28th August, 2020
[2] RP-201308, “NR Multicast and Broadcast Services”, Huawei, HiSilicon, RAN#88e, E-meeting, June 29 - July 3, 2020
[3] [bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK198][bookmark: OLE_LINK199]3GPP TS 22.261, “Service requirements for the 5G system; Stage 1” , V17.3.0
[4] S2-2006044 , “LS on RAN impact of FS_5MBS Study”, SA2,  SA2 #140E e-meeting, August 19 – September 2, 2020  
[5] R3-205901, “Report of 3GPP TSG RAN meeting #109-e Online Meeting”,RAN#110e, 2 November - 12 November 2020
[6] 3GPP TR 38.913, “Study on Scenarios and Requirements for Next Generation Access Technologies”, V16.0.0, July 2020.
[bookmark: _GoBack]
	3/3	
