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1
Introduction
The QoS model in 5G is a QoS flow based framework, and it will support both GBR QoS flows and non-GBR QoS flows [1]. 
In this contribution, we analyse the QoS flow based admission control as well as the impact on data forwarding in case of some QoS flows are rejected upon handover and QoS flow offloading in DC. 
2
Discussion
As indicated in [1], for each QoS flow, the 5G QoS profile provided by CN to NG-RAN includes at least the following QoS parameters.
-
A 5G QoS Identifier (5QI); and.
-
An Allocation and Retention Priority (ARP).

The ARP contains priority level, the pre-emption capability and the pre-emption vulnerability. Particularly, the priority level decides whether a new QoS flow may be accepted or needs to be rejected in case of resource limitations. Hence from RAN perspective, it is the QoS flow level admission control based on the ARP parameter for each QoS flow. 
Observation 1: NG-RAN performs QoS Flow level admission control based on the ARP of each QoS flow. 
There are several signalling procedures when the RAN performs the admission control. 
· UE context management procedure e.g., initial context setup or context modification.
· PDU session management procedure e.g., PDU session resource setup, modification. 

· Xn based and NG based handover
· QoS flow offloading in DC
For the first two procedures above, the INITIAL CONTEXT SETUP RESPONSE or PDU SESSION RESOURCE SETUP RESPONSE, when the NG-RAN node decides to reject some QoS flows due to the resource limitations, may send the rejected QoS flow lists to the core network. This is already captured in PDU Session Setup Response Transfer in [2]. Similarly, in the PDU SESSION RESOURCE MODIFY RESPONSE, the rejected QoS flows lists are included in QoS Flows Failed To Add Or Modify List.  
The below emphasizes the admission for handover procedure and QoS flow offloading in DC. 
2.1 Handover 
During Xn based handover, the source NG-RAN may send the QoS flow list of each PDU session to the target NG-RAN node. Based on the ARP of each QoS flow, the target NG-RAN may reject QoS flows and send the rejected QoS flow lists to the source NG-RAN node in case of resource limitation.
For NG based handover, similarly, the target NG-RAN would send the admission control results to the source NG-RAN node. 
Proposal 1: For Xn or NG based handover, the target NG-RAN sends the admission control results to the source NG-RAN node including admitted QoS flow list and/or rejected QoS flow list.

2.2 QoS flow offloading in DC 
Last RAN2 meeting discussed the QoS support in NR-NR DC, and made the following agreements [3]. 

3: The DRB level offloading (i.e. offloading all QoS flows of a DRB) is supported between the MN and SN. 

FFS: The QoS flow level offloading between the MN and SN, and if supported then whether lossless handover can be supported.

The DRB level offloading (i.e. offloading all QoS flows of a DRB) is agreed to be supported between the MN and SN. During the offloading, the target RAN node may perform the QoS flow level admission control similarly to the handover procedure discussed above. Hence the target RAN may send the admission control results to the source RAN node. 

For QoS flow level offloading, it would be discussed in RAN2 first. But in terms of admission control, the target node may reject the QoS flow and notify the source node similarly to the DRB level offloading.  
Proposal 2: For QoS flow offloading in DC case, the target NG-RAN node sends the admission control results to the source NG-RAN node including admitted QoS flow lists and/or rejected QoS flow list.
2.3 Further considerations 
· Cause of rejected QoS flows
When the target NG-RAN node sends the rejected QoS flow list to the NG-RAN node, it is beneficial to include an appropriate cause for each rejected QoS flow. These cause vales may include

· No resource available;

· Not supported 5QI;

· Invalid QoS parameter etc. 

Based on the cause value, the source NG-RAN could identify the rejected cause and take proper actions for latter handover or offloading procedures. 
Proposal 3: The appropriate cause value should be included for each rejected QoS flow. The cause values may be no radio resource available, not supported 5QI value, invalid QoS parameter etc. 
·  Impact on data forwarding
During the handover or DC case, the source NG-RAN node may perform data forwarding to the target NG-RAN node for lossless operation. When the source NG-RAN node receives the admission control results, it could not transfer those new packets belonging to those rejected QoS flows. 
As indicated in [4], a PDU session level tunnel is needed between the source NG-RAN and the target NG-RAN node in addition to the DRB level tunnel.  For example, when one QoS flow is rejected, those packets belonging to this QoS flow are not forwarded by the source NG-RAN node as they become useless even if they are successfully forwarded. 
Proposal 4: The source NG-RAN node should not transmit those new packets belonging to the rejected QoS flows to the target NG-RAN node.

The TPs for TS 38.413 and TS38.423 are provided in [5] and [6] respectively. 
3
Conclusions
This contribution discusses QoS flow level admission control. We have the following observation and proposal as follows
Observation 1: NG-RAN performs QoS Flow level admission control based on the ARP of each QoS flow. 

Proposal 1: For Xn or NG based handover, the target NG-RAN sends the admission control results to the source NG-RAN node including admitted QoS flow list and/or rejected list.

Proposal 2: For QoS flow offloading in DC case, the target NG-RAN node sends the admission control results to the source NG-RAN node including admitted QoS flow lists and/or rejected list.

Proposal 3: The appropriate cause value should be included for each rejected QoS flow. The cause values may be no radio resource available, not supported 5QI value, invalid QoS parameter etc. 
Proposal 4: The source NG-RAN node should not transmit those new packets belonging to the rejected QoS flows to the target NG-RAN node.
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