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Abstract: In this contribution we analyse the QoS requirements for MBS service, provide a solution to support different MBS QoS levels for users within MBS services area, and discuss how and which network entity enforces the required MBS QoS.
1. Discussion
     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 QoS requirements e.g., in terms of bit rate (e.g., GBR, non-GBR and Delay Critical GBR), packet error rate and delay budget as summarized in following Table for some potential NR MBS applications (refer to TS 23.501 Table 5.7.4-1 ).  
	
5QI
Value
	
Resource Type
	
Default Priority Level
	
Packet Delay Budget

	
Packet Error
Rate 
	
Default Maximum Data Burst Volume
	
Default
Averaging Window
	
Example Services

	
3

	
GBR

	
30
	
50 ms

	
10-3
	
N/A
	
2000 ms
	V2X messages
Electricity distribution
Process automation –., monitoring

	
67

	
	
15
	
100 ms

	
10-3
	
N/A
	
2000 ms
	
Mission Critical Video user plane

	4

	
	50
	300 ms

	10-6
	N/A
	2000 ms
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For some NR MBS applications such as public safety and mission critical, there is a requirement in RAN WG2 to capture as much as possible the design objectives identified by SA1 in TS22.261 clause 6.13.2. These objectives include:
· The 5G system shall provide means for a media source to provide QoS requirement requests to the       broadcast/multicast service. 
· The 5G system shall be able to apply QoS, priority and pre-emption to a broadcast/multicast service area.  
     In the regard of fulfilling the first objective i.e., providing QoS requirement requirements to a broadcast/multicast service (i.e. associating MBS packets  identified by a TMGI to a QS flow  at NAS level),  reusing 5G unicast  QoS model defined in TS 23.501 for MBS QoS as proposed in TR 23.757 solution # 17 is a good choice. However; according to our understanding regarding of the second objective, i.e., applying QoS to a broadcast/multicast service or MBS area means guaranteeing the QoS requirements of all UEs within the service area. While, Tthe interest of UEs over MBS service may vary within an MBS area resulting in different level of QoS requirement by each UE. , itTherefore, it is unclear how NG-RAN will maintain QoS requirement for each UE, given the fact that the scheduling of MBS at AS level (i.e., NG-RAN entity); unlike unicast dynamic scheduling, is semi-statically configured in a per MBS service area basis. 
    In RAN WG2, there is an ongoing discussion on supporting of group scheduling for NR MBS service. This may allow NG-RAN to provide different scheduling configurations for different set of UEs within the MBS service area. Therefore, categorizing UEs within MBS service area (i.e., at NAS or AS QoS level) into a different MBS service groups based on their MBS service interest, (See Table 1) would be very beneficial in term simplifying the association of MBS NAS QS flows with the appropriate radio bearers and MBS scheduling configurations at AS level (See Figure 1).  
Table 1: Grouping UEs into MBS service group area
	Service ( OoS requirement )
	UEs interest/Services 
	MBS Service group or 
MBS subarea

	(Service 0, Service 1) 
	{UE1, UE2}
	MBS service group 1 (A1)

	(Service 2)  
	{UE3,UE4}
	MBS service group 2 (A2)

	(Service 3) 
	{UE5 }
	MBS service group 3 (A3)


(a)
 
(b)
 
MBS Area AN resources
[e.g., MBS radio bearers, control channel & scheduling and configurations]

A3 AN resources & controls

A2 AN resources 

A1 AN resources 
                            
  A2 
A
 
                                                   
 A1
SA
 
               

    A3
       
NG-RAN
UE11 
UE2 
UE31 
UE41 
UE5 
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UE41 
UE5 
NG-RAN

Figure 1: Example of AN resources controls at NG-RAN or AS level
2. Proposal
Based on the above discussion, we propose to re-use the 5G QoS model defined in TS 23.501 for MBS QoS with the following changes: 
***** Start of Change *****
[bookmark: _Toc22552196][bookmark: _Toc22930369][bookmark: _Toc22987239][bookmark: _Toc23256825][bookmark: _Toc25353553][bookmark: _Toc25918799][bookmark: _Toc31011418][bookmark: _Toc31176931]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
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	Key Issues
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	1
MBS session management
	2
Service levels definition
	3
Levels of authorization for MC
	4
QoS for MC and BC
	5
BC TV and Radio services
	6
Local MBS
	7
MC-UC delivery mode switch
	8
BC-UC delivery method switch
	9
IWK with EPC/eMBMS for Public Safety
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6. X	Solution #X: QoS level support for Multicast and Broadcast communication services
[bookmark: _Toc500949099][bookmark: _Toc22552199][bookmark: _Toc22930372][bookmark: _Toc22987242][bookmark: _Toc23256828][bookmark: _Toc25353555][bookmark: _Toc25918801]6. X.1	Functional description
This solution addresses Key Issue #4 "QoS level support for Multicast and Broadcast communication services" based on the baseline architecture 1 in Annex A.1(Figure 2). By addressing the aspects of KI#4, it is complementary to other solutions to KI#1 and #7. 
As described 5G QoS model as defined in TS 23.501 [2] clause 5.7, the 5GC and NG-RAN ensure QoS by mapping the DL packets to appropriate QoS Flows and radio bearer. There are two stages of OoS mapping in 23.501, the first stage is mapping of service data flows (SDFs) to MBS QoS flows (i.e., each flow is characterized by a QFIs and associated QoS profile) at NAS level. The second stage is mapping QoS flows (i.e., the user plane traffic with the same QFI a QoS profile within a PDU session) to the appropriate AN resources (i.e., radio bearers), in a way that ensures that each QoS flow will receive the appropriate forwarding treatment at AS level. We propose to classify and associate the UEs (at one of the above mapping stages) with the QoS flows of the MBS service(s) that they are interested to receive; and to achieve that: we propose the following changes for NR MBS QoS enforcement.
· An UPF or NG-RAN performs QoS enforcement ;
· An AMF, SMF, UPF or NG-RAN performs the classification of UEs within MBS service area according their MBS service interest into different MBS service groups,  and the association UEs with flows or QoS profiles;
· In case that, UPF performs QoS enforcement, the SMF conveys service data flow (SDF) to MBS OoS flow QoS mapping. In this case, SMF may associate UEs with the MBS QoS flows associated with the service they interest in (i.e., based on the UE identity information received from AMF) and provide the QoS flow and UE association information to UPF. Alternatively, SMF may , or it may provide the MBS QoS flow characteristics to AMF via N11; and AMF performs QoS flow and UE association and provide the  associationthe association information to NG-RAN to UPF-. In both cases, additional information such as QoS Flow and UE association and QoS flows information and/or QoS flows and UE identity are supposed to be provided by SMF (e.g., via a UE MBS context message) to NG-RAN (via N11 and N2 )or to UPF by AMF or SMF (via N4) or by AMF (via N4 and N11) receptively. In case that SMF performs UEs and MBS flow QoS association, the UEs identity information can be forwarded by AMF to SMF via N11 (Figure 2). In this way, when UPF performs classification of DL packets for QoS flow marking, it can easily associate the packets of the QoS flow with the group of UEs that are interested in the service carried by flow, so that such packets will get the same forwarding treatment at RAN level. 
· In case that, NG-RAN performs QoS enforcement: the UPF conveys the classification of the user plane traffic belonging to a QoS flow via N3 (and N9) user plane marking using the QFI. In this case, UPF may associate UEs with QoS flows (i.e., based on UE identity information provided by AMF (via N11 and N4)) via N4 and QoS information provided by SMF,) and forward the QoS flow and UE association information to NG-RAN. Alternatively, the NG-RAN itself may associate UEs with MBS QoS flow i.e., based on the QoS profile provided by UPF to NG-RAN over N3 tunnel or by SMF (via AMF over N11 and N2 reference points) and the UE identity information provided by AMF overN2, or based on service interest (or QoS requirement requirement) indication and identity information provided by UE to NG-RAN. In this way, the NG-RAN with knowledge of UEs channel quality condition in MBS area can easily select to the appropriate radio bearers and forwarding treatment for each MBS QoS flow. 
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              Figure 2: 5G MBS Network Architecture
Editor's note: It is FFS and up to RAN WG2 whether to use an AS indication (e.g.,. within a SIB signalling, transport, logical or physical channels)  between UE and NG-RAN, to indicate UEa QoS of the MBS service interest or the QoS of the interested  MBS service  carried within the channel or the  AS indication totoward NG-RAN.
[bookmark: _Toc500949101][bookmark: _Toc22552200][bookmark: _Toc22930373][bookmark: _Toc22987243][bookmark: _Toc23256829][bookmark: _Toc25353556][bookmark: _Toc25918802]6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
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SMF: The SMF may receive UEs MBS context message from AMF, and may classify UEs within MBS service area based on their MBS service interest into different MBS service groups and associate each group with a QoS profile.The SMF generates the MBS assistance information and provides it to the NG-RAN. The SMF may decide and update the MBS assistance information based on analytics information from the NWDAF. The SMF may receive UEs MBS context message and may classify UEs within MBS service area based on their MBS service QoS requirement into different MBS service groups and associate each group with a QoS profile
AMF: The AMF may receive NAS indication from UE containing MBS TMGI indication.  The AMF may forward UEs MBS context message to NG-RAN or SMF. The AMF may classify UEs within MBS service area based on their MBS service interest into different MBS service group and associate each group with a QoS profileThe AMF may forward UEs MBS context message to NG-RAN or SMF. The AMF may classify UEs within MBS service area based on their MBS service QoS requirement into different MBS service group and associate each group with a QoS profile.
UPF: The UPF may receive UE MBS context message form SMF or NG-RAN, classify UEs based on their MBS service interest into different MBS service groups, associate the packets of the QoS flow with the group of UEs that are interested in the service carried by the QoS flowThe UPF may receive UE MBS context message form SMF or NG-RAN, classify UEs based on their MBS service QoS requirement into different MBS service groups, associate the packets of the QoS flow with the group of UEs that are interested in the service carried by the QoS flow. 
NG-RAN: The NG-RAN may classify UEs within MBS service area based on their MBS service interest into different MBS service groups, associate each group with a QoS profile and map the PDUs of MBS QoS flows received from UPF to the appropriate AN radio bearers and MBS scheduling configurations based on the QoS profile.The NG-RAN may classify UEs within MBS service area based on their MBS service QoS requirement into different MBS service groups, associate each group with a QoS profile and map the PDUs of MBS QoS flows received from UPF to the appropriate AN radio bearers and MBS scheduling configurations based on the QoS profile. 
PCF: The PCF may decide and update the MBS related policy based on analytics information from the NWDAF.
AF: The AF may decide and update the MBS service parameters based on analytics information from the NWDAF.
***** End of Change *****
