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Abstract of the contribution: 
This contribution aims to discuss the different options for enforcements of UL bit rate limits in Next Gen, and propose the inclusion of interim agreements on this matter
Introduction

In the solutions for the QoS framework key issue, the strive towards minimizing the signalling to the UE and AN may be counteracted by need for an efficient enforcement of the UL bit rate limits. A discussion and decision about in which network function and about the granularity of the enforcement of UL rate limit is therefore necessary.
Discussion

The purpose for rate limits is twofold: objective i) to create the premises to set limits for network utilization for services and subscription differentiation, and objective ii) to mitigate network overload, e.g. due to abuse/misuse of network resources. 
In terms of granularity, and considering subscriber and service differentiation objectives, the rate limits may be enforced at different level, i.e. per 

· Service Data Flow (SDF),

· QoS Flow (or using the terminology in solution 2.1, per PDU flow), 
· PDU session, 

· UE
The rate limits in DL shall be enforced by the CN_UP being the entry point of the data traffic into the network towards the UE. By that the two objectives above can be fulfilled. 
In UL, rate limits may be applied in the different network functions, UE, AN and CN_UP. There are however some challenges for the fulfilment of the objectives above.
Observation 1: It can be noted that the different network functions do not all have the necessary information to enforce rate limit at all the levels listed above, and in particular UL data from a UE might not pass the same access network or possibly a single CN_UP function. 

Proposal 1: For the purpose of subscription and service differentiation, enforcement of UL rate limit per Service Data Flow and per PDU Session shall be done in a CN_UP, being a trusted point of enforcement in the network, handling all traffic of the PDU session. 

Observation 2: Assuming an approach similar to LTE access where the access network limits the UE rate in UL by limiting the total “uplink grants to send” to the UE (ensuring in EPS case that the UE-AMBR plus the sum of MBRs is not exceeded), in Next Gen the AN may enforce efficiently a UL rate limit at UE level. At all other levels, the UL enforcement can only be performed once the traffic has already been received and analysed in the AN, making this enforcement useless for protecting the radio resources. 
It can be noted that both the CN_CP and the AN are aware of the rate limits per QoS Flows and per PDU sessions and may derive the rate limit per UE based on those values.
Proposal 2a: The AN shall enforce a rate limit in UL per UE via means of uplink scheduling (e.g. by limiting the amount of UL resources granted per UE over time). 
Proposal 2b. The rate limit per UE may be derived based on limits per QoS Flows and on the PDU Sessions rate limits
Editor's note: How to handle UL rate limitation per UE when the UE has access over multiple ANs is FFS. 

Observation 3: The natural point of enforcement of UL rate limit in order to protect the radio interface is in the UE. Ideally, the rate limit in UL should be equivalent to enforcements in DL applied in the CN_UP, i.e. an enforcement per PDU session and per SDF. However, the enforcement in the UE may not be fully trusted. In facts, it appears as the rate limits enforcement standardised in EPS have not been implemented in the UE.
Moreover, if a rate limit per SDF shall be enforced in the UE, the UE must be notified of the SDF filters and MBR values, contradicting the ambition to reduce the signalling to the UE.  
Finally, it should be noted that for IoT devices, UE rate limit per session have recently been added in 23.401 section 4.7.7.2
A decision on the UE enforcement of rate limit in UL is therefore needed, allowing to 
· minimizing the need for NG1 signalling to the UE by making the signalling of the rate limit to the UE optional, or 
· minimizing the risk for abuse/misuse of network resources at the cost of an increased NG1 signalling 
Proposal 3:

Alternative 1: The UE shall enforce UL Rate limit per SDFs and per PDU session
Alternative 2: The UE shall enforce UL Rate limit per PDU session if received by the network
Alternative  3: The UE does not enforce UL Rate limit per SDFs or per PDU sessions or per UE
Proposal

It is proposed to capture the following updates in TR 23.799.

***** First Change *****

8.3
Interim Agreements on Key Issue #2 QoS Framework

Interim agreements for Key issue #2 QoS framework are as follows:

1
Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply, reflects the DL traffic and the UE reflects the DL QoS for associated UL traffic.

Editor's note: How reflective QoS is supported will be discussed as part of the solutions.
2.
U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.

3a.
A default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE. using NG1 signalling.

NOTE: In some cases part of the QoS information can be provided as AS information even at PDU Session establishment.

Editor's note: The content of the QoS rule is FFS, including a possible change of the term to avoid confusion with PCC/QoS rules.
Editor's note: QoS related signalling to the UE for non-3GPP access is FFS.

3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.

4.
Flow-specific QoS signalling via the C-plane is needed for GBR SDF.

Editor's note: Definition of Flow is for FFS. 
5.
NG2 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.

Editor's note: This is target for SA2, but the feasibility needs to be confirmed by RAN.

Editor's note: NG2 QoS related signalling for non-3GPP access is FFS.

6.
NG1 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.

Editor's note: NG1 QoS related signalling for non-3GPP access is FFS.
7.
For the purpose of subscription and service differentiation, enforcement of UL rate limit per Service Data Flow and per PDU Session shall be done in a CN_UP, being a trusted point of enforcement in the network, handling all traffic of the PDU session.
8.  The AN shall enforce a rate limit in UL per UE. 


Editor's note: It is FFS which type of flows the AN applies rate limitation on.
Editor's note: How to handle UL rate limitation per UE when the UE has access over non-3GPP AN and when the UE has access over multiple ANs including 3GPP and non-3GPP ANs is FFS

Editor's note: UL Rate limitation requirements for the UE is FFS.
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