3GPP TSG-RAN WG3#111-e                                             
                     R3-210162
E-Meeting, 25 January – 04 February 2021
Agenda item:
22.2.1
Source:
Nokia, Nokia Shanghai Bell
Title: 
(TP for TS 38.300) QoS Model and MBS Session AMBR enforcement
Document for:
Approval
Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [3].

RAN3 has already taken a few agreements on the QoS model as follows.

· One or more QoS flows may be used within a single MBS session

· Each MB QoS flow belongs to one MBS session 

· Each MB QoS Flow is associated with a QoS profile

· NR MBS supports both GBR and non-GBR QoS

· One shared NG-U tunnel is used per MBS session 
One pending question for multicast is the handling of MBS session AMBR and its consequence for the NG-RAN enforcement of UE AMBR. At last SA2 meeting, SA2 tentatively concluded that the 5GC does not need to send the MBS session AMBR to the NG-RAN node. This paper elaborates on this decision and proposes feedback to SA2.

Discussion
Last SA2 meeting concluded in [4] that the MBS QoS flow bit rate will be provided to the MB-SMF but sending the MBS session AMBR to MB-SMF is still undetermined:
-
The 5G QoS model and parameters as defined in TS 23.501 [2] clause 5.7 also apply to MBS service with the following differences:

-
Reflective QoS is not applicable;

-
Wireline access network specific 5G QoS parameters do not apply to MBS services;

-
Alternative QoS Profile is not applicable;

-
QoS Notification Control is not applicable;

-
UE AMBR is not applicable;

-
Session-AMBR if provided 
 is enforced at MB-UPF but not communicated to NG-RAN.

Editor’s Note: Whether Session-AMBR is required in addition to the MBS service data flow bit rate can be determined by operator policy and/agreement with the service provider.
However, as can be seen from above, even if the Session-AMBR is provided, it is not planned to be sent to the NG-RAN node.

From NG-RAN point of view, this could however create the following issue for UE-AMBR enforcement:

Imagine that an NG-RAN node receives a subscribed UE-AMBR =100 Mbps for UE1 and this UE1 is involved 
in an MBS session with MBS session AMBR= 40 Mbps.
Model 1: MBS traffic doesn’t count in the UE AMBR enforcement

In this model 1, the NG-RAN node does not receive the MBS session AMBR and therefore would not be able to count the MBS flow as part of the total non-GBR flows to be enforced using UE AMBR for UE1. The MBS traffic doesn’t count in the UE AMBR enforcement.
This model 1 means that UE1 served by an MBS-supporting NG-RAN node in MBS shared delivery will have its traffic for non-MBS non-GBR flows still enforced at 100 Mbps (total non-GBR traffic could be up to 140 Mbps). 
Later on, UE moves to a non-supporting MBS node for which the MBS flow is converted into MBS individual delivery. The non-supporting NG-RAN node receives the subscribed UE-AMBR =100 Mbps which now accounts for all non-GBR flows, including the MBS flow and its 40 Mbps session AMBR. Therefore, the non-MBS non-GBR flows will have traffic enforced lower than 100 Mbps (total non-GBR traffic up to 100 Mbps maximum instead of 140 Mbps).
The example above shows that the non-MBS non-GBR flows could be treated differently depending on the MBS capability of the serving NG-RAN node (MBS supporting node or not). The enforcement of non-MBS non-GBR traffic in an MBS supporting node and an MBS-non-supporting RAN node would be at different value depending on whether there is MBS delivered or not.
Another issue with this model 1 is that there would be no limit for the UE regarding the amount of MBS traffic it can receive since this traffic would not be capped by the subscribed UE AMBR. This UE could potentially consume 500 Mbps MBS traffic with no accountability in its subscribed UE AMBR.

This model 1 is therefore not straight-forward. We think that it should at minimum be an operator policy decision whether the MBS related traffic count or does not count in the UE AMBR calculation and enforcement in NG-RAN. For example, there could be some special fee associated with a particular UE for this “no limit MBS traffic”.
Proposal 1: whether the Session AMBR should be sent to the NG-RAN node and enforced as part of the subscribed UE AMBR or not should be configurable depending on MNO policy and e.g.  subject to special fee for a UE.

Model 2: MBS traffic counts in the UE AMBR enforcement

According to a different business model 2, the MBS traffic could instead account in the subscribed UE-AMBR of a given UE in an MBS supporting node in order to avoid the problems highlighted in model 1. This means that the subscribed UE AMBR of 100 Mbps would include the MBS traffic. However, there would be one issue to solve also in this model 2:
Example: 

UE 1: UE-AMBR = 100 Mbps, receiving unicast over non-GBR at 100 Mbps (e.g. FTP download)

UE 2: UE-AMRB = 50 Mbps, no unicast currently

Both UEs join an MBS session with an MBS non-GBR flow for which the RAN observes the data rate of 40 Mbps.

According to the two models:
Model 1: MBS traffic is not counted in the UE-AMBR enforcement

Model 2: MBS traffic is counted in the UE-AMBR enforcement

In model 1 after joining the MBS session UE 1 and UE 2 receive data at 140 Mbps (100 Mbps FTP download + 40 Mbps MBS session) and 40 Mbps (MBS session) respectively. 
In model 2 after joining the MBS session, the RAN cannot reduce the data rate of MBS session due to UE1 because this would not only impact UE 1 but also UE 2’s quality of experience, which shall not happen because the overall rate of non-GBR flows including MBS non-GBR flow is below UE 2’s UE-AMBR. 
NOTE: the propagation of the impact to other UEs than UE1 is due to the choice of common PDCP and would apply in both PTM and PTP modes.  
Therefore, in model 2 the RAN should allocate for MBS traffic in a cell (for all UEs) at a given point in time the MBS bit rate which corresponds to the highest bit rate which it can serve for the best UE: MBS bit rate best (40 Mbps in our example). 

Then, for each UE, it should substract MBS bit rate best from the UE AMBR to determine a new UE AMBR value to enforce for the rest of non-MBS non-GBR traffic (100-40=60 Mbps in our example for UE1).

If that is not done, then the delivered MBS rate would always be lowered down to the worst UE with regards to other non-GBR traffic of that worst UE.
Proposal 2: in the model 2 where the MBS session AMBR is received by the NG-RAN node, the NG-RAN node should compute at any point in time for each UE a new “non-MBS UE AMBR” which it enforces for all non-MBS non-GBR QoS flows.

Comparison of the two models 
This model 2 can have a few advantages for some MNO:
· The total NG-RAN enforcement for all non-GBR flows in MBS shared delivery remains at 100 Mbps (60 + 40) – instead of 140 Mbps - similar as it would (will) be in MBS individual delivery (e.g. if UE moves to non-MBS supporting node).
· It allows to decouple the subscriber’s fees for MBS services and non-MBS services.
· It puts some control of the amount of MBS traffic a user can have through the UE AMBR enforcement.
Besides, in such model, the following assumptions should be made:
· The new calculated “non-MBS UE AMBR” applies regardless whether the MBS traffic in shared delivery is transmitted over PtP or PtM (this is to satisfy earlier RAN3 agreement about same QoE seen by the UE regardless of PtP or PtM).

· The new calculated “non-MBS UE AMBR” would apply only if the MBS session is activated. If the MBS session is not activated, then there is no reason to reduce the UE AMBR from 100 to 60 for the non-MBS non-GBR flows.
 Proposal 3: for model 2, specify in stage 2/3 the handling of the “non-MBS UE AMBR” with regards to the shared traffic delivery, to the PtP, PtM mode, to the activation/deactivation state of the MBS session.
Conclusion and Proposal

This paper has reviewed the QoS Model for multicast and proposed that the MBS session AMBR may optionally be sent by 5GC to NG-RAN depending on business model and operator’s preferences. 
In the model where the NG-RAN node receives the MBS session AMBR, it should derive at any point in time for each UE a non-MBS UE AMBR from the UE-AMBR. This non-MBS UE AMBR value is used at the NG-RAN node instead of the current UE AMBR to enforce all the non-MBS non-GBR traffic.
Proposal 1: whether the Session AMBR should be sent to the NG-RAN node and enforced as part of the subscribed UE AMBR or not should be configurable depending on MNO policy and e.g.  subject to special fee for a UE.

Proposal 2: in the model 2 where the MBS session AMBR is received by the NG-RAN node, the NG-RAN node should compute at any point in time for each UE a new “non-MBS UE AMBR” which it enforces for all non-MBS non-GBR QoS flows.

Proposal 3: for model 2, specify in stage 2/3 the handling of the “non-MBS UE AMBR” with regards to the shared traffic delivery, to the PtP, PtM mode, to the activation/deactivation state of the MBS session.

Proposal 4: Agree the below TP for TS 38.300 to capture the MBS session AMBR handling.  
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16.x
NR Multicast and Broadcast

16.x.1
General

Editor’s Note: General aspects to be covered here.

16.x.3
Session Management

Editor’s Note: Session Management aspects to be covered here.

16.x.3.1
QoS Model
The following QoS model applies to both multicast and broadcast:

· One or more QoS flows may be used within a single MBS session

· Each MB QoS flow belongs to one MBS session

· Each MB QoS flow is associated with a QoS profile

· NR MBS supports both GBR and non-GBR QoS

The 5GC may send the MBS session AMBR based on operator’s choice. When the NG-RAN node receives it, the NG-RAN node should compute at any point in time and for each UE a new non-MBS UE AMBR value derived from the UE AMBR. This new non-MBS UE AMBR value should be used at the NG-RAN node instead of the current UE AMBR to enforce all non-MBS non-GBR traffic. 
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