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Abstract of the contribution: This solution proposes to consider the UL and/or DL PDU set QoS parameters to enhance the Alternative QoS profile.
1. Discussion
According to the Key Issue #1 description for FS_XRM Ph2, the following issues are defined:
This key issue will study PDU set based QoS handling enhancements considering both control plane and user plane perspectives. In particular, this KI will address:
· whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User Plane information) provided by the AF/AS are enhanced.
NOTE: This will require close coordination with SA4 and RAN WGs.
Right now, the Alternative QoS profile doesn’t have the PDU set QoS parameters, i.e., PSDB, PSER and PSIHI. After the SA2#160 Chicago meeting, a conclusion is agreed that SMF may provide UL and/or DL PDU set QoS parameters per QoS flow to NG-RAN. So, for a given QoS flow, the values of PSDB, PSER and PSIHI can be different for UL and DL. The QoS profile may include the PDU Set QoS Parameters for UL and/or DL direction. 
The solution proposed below is to enhance the Alternative QoS profile by including the UL and/or DL PDU set QoS parameters and enable the notification control for it. There can be a case that the current PDU set QoS parameters in the QoS profile cannot be guaranteed at the NG-RAN. Therefore, it is necessary for NG-RAN to be provided with a prioritized list of alternative UL and/or DL PDU set QoS profiles and notify the 5GC about the preferred one if available.   

2. Proposal
It is proposed to add the following texts to 3GPP TR 23.700-70.
******************************** First change (all new text)  *******************************
[bookmark: _Toc101366209][bookmark: _Toc104799229]6.x	Solution #x: Enhanced alternative QoS profile with UL and/or DL PDU set QoS parameters
[bookmark: _Toc101366210][bookmark: _Toc104799230]6.x.1	Key Issue mapping
This solution targets KI#1, which is listed below:
This key issue will study PDU set based QoS handling enhancements considering both control plane and user plane perspectives. In particular, this KI will address:
-whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User plane information) provided by the AF/AS are enhanced.
NOTE: This will require close coordination with SA4 and RAN WGs
6.X.2	Description
The present solution is based on the following principles:
The Alternative QoS Profile(s) can be optionally provided for a GBR QoS Flow with Notification control enabled from SMF to the NG-RAN. An Alternative QoS Profile represents a combination of QoS parameters PDB, PER, Averaging Window and GFBR to which the application traffic is able to adapt. For delay-critical GBR QoS flows, an Alternative QoS Profile may also include MDBV. When the NG-RAN sends a notification to the SMF that the current QoS profile is not fulfilled (GFBR can no longer be guaranteed), the NG-RAN shall, if the currently fulfilled values match an Alternative QoS Profile, notify the SMF about the reference to the Alternative QoS Profile to indicate the QoS that the NG-RAN currently fulfils.
Same for the PDU set QoS parameters in the QoS profile, i.e., PSDB, PSER and PSIHI, the NG-RAN should also be provided with a list of alternative UL and/or DL PDU set QoS profiles in the prioritized order, which is the combination of UL and/or DL PSDB, PSER and PSIHI, and can be enabled with notification control. When the current PDU set QoS parameters cannot be fulfilled, the NG-RAN can check the received alternative PDU set QoS profiles for UL and/or DL respectively. If a match is found, the NG-RAN can also provide the reference to the alternative UL and/or DL PDU set QoS profile to the SMF to adjust the traffic accordingly, along with the indication that the current PDU set QoS parameters cannot be fulfilled. 
There can be three possible ways to make enhancements to the legacy alternative QoS profiles regarding the PDU set QoS parameters:
Option 1:  Separate UL, DL alternative PDU set QoS profile, and legacy alternative QoS profile. 
For this option, two more alternative PDU set QoS profiles can be created, and each is the combination of PSDB, PSER and PSIHI for the DL and UL of the QoS flow respectively. When notifying about the preferred alternative PDU set QoS profile, the alternative UL PDU set QoS parameter set index and alternative DL PDU set QoS parameter set index can be used respectively as reference, along with the basic alternative QoS profile index (alternative QoS parameters set index), to be sent from the NG-RAN to the SMF if a match can be found.
Option 2: Separate UL, DL alternative PDU set QoS profile with GFBR included, and legacy alternative QoS profile.
Compared with the option 1, the difference is that the Guaranteed flow bit rate GFBR (for UL/DL) is added and included in the alternative UL and DL PDU set QoS profile respectively and therefore the UL/DL alternative PDU set QoS profile is the combination of PSDB, PSER, PSIHI and GFBR (UL/DL). The reason is that the basic PDU set QoS parameters are highly related to the change of the GFBR, e.g., PSDB and PSER, and it makes sense to connect them together. For option 2, when notifying about the preferred alternative PDU set QoS profile reference, the alternative UL PDU set QoS parameter set index and alternative DL PDU set QoS parameter set index can be used respectively, along with the basic alternative QoS profile index, to be sent from the NG-RAN to the SMF if a match can be found.
Option 3: Add PDU set QoS parameters into the alternative QoS profile to get the upgraded alternative QoS profile.
For this option, the PDU set QoS parameters are added into the legacy alternative QoS profile and the Upgraded Alternative QoS profile can be obtained, which is the combination of: PER, PDB, GFBR (UL/DL), averaging window, the maximum data burst volume (MDBV), PSDB, PSER and PSIHI for UL and DL, respectively. 
When notifying about the preferred profile, a combination of basic alternative QoS parameters set index and indicator for which the specific PDU set QoS parameter can be fulfilled is provided. For example, if all the parameters of the alternative QoS profile can be matched and preferred, but only the UL PSER for UL PDU set QoS parameter is supported, then the index for alternative QoS profile+ an indicator for UL PSER will be used and notified. 
6.X.3	Procedures
The Figure 6.X.3-1 shows the procedure for provisioning the NG-RAN with alternative UL and/or DL PDU set QoS profile and enable the notification control for it.


Figure 6.X.3-1: Procedures for supporting alternative UL and/or DL PDU set QoS profile with notification control enabled
The steps of Figure 6.X.3-1 are described as follows:
Step 1: An AF requests to establish an AF session with QoS by invoking the Nnef_AFSessionWithQoS Create service operation as described in clause 4.15.6.6 of 3GPP TS 23.502. Apart from the flow description, QoS parameters, PDU set QoS parameters, the AF additionally includes the alternative UL PDU set QoS parameters sets and alternative DL PDU set QoS parameters sets in a prioritized order. 
Step 2: The NEF authorizes the AF request that contains a single UE address and may apply policies to control the overall amount of QoS authorized for the AF. 
Step 3a: The NEF forwards the received parameters to the PCF in the Npcf_PolicyAuthorization_Create request, including the alternative UL PDU set QoS parameters sets and alternative DL PDU set QoS parameters sets in a prioritized order. If the AF is considered to be trusted by the operator, the AF uses the Npcf_PolicyAuthorization_Create request message to interact directly with PCF to request reserving resources for an AF session. Alternatively, PCF can obtain the information based on local configuration in Step 3b. 
Step 4: The PCF creates PCC rules that includes the PDU set QoS Notification Control for UL and/or DL respectively,  the alternative UL and/or DL PDU set QoS parameters sets in a pripritized order, and sends it to the SMF.
Step 5: Based on the PCC rules received from the PCF, SMF generates QFI, the corresponding QoS profile that includes the QoS parameters and PDU set QoS parameters, the notification control parameters, the PDU set QoS notification parameters for UL and/or DL respectively, the alternative QoS profiles and alternative UL and/or DL PDU set QoS profiles in the prioritized order. SMF sends the information to the NG-RAN via AMF. Here, the alternative UL and/or DL PDU set QoS profile can be one of the three options we mentioned earlier. 
NOTE: In step 5, when sending the alternative UL and/or DL PDU set QoS profile to the NG-RAN, it can be one of the three options we mentioned earlier, and the corresponding reference to the preferred alternative UL and/or DL PDU set QoS profile should be used, e.g, index or index and indicator. . 
Step 6: If NG-RAN supports the PDU set based handling and determines that the UL and/or DL PDU set QoS parameters cannot be fulfilled, then the NG-RAN may check the alternative UL and/or DL PDU set QoS profiles list to find if there is any match, in the prioritized order. If there is a match, the NG-RAN shall indicate the SMF about the reference to the matching Alternative UL and/or DL PDU set QoS Profile with the highest priority, in the form of index or index and indicator. 
Moreover, for option 1 and option 2, an optional idication can be sent from the NG-RAN to SMF indicating that the current UL and/or DL PDU set QoS parameters cannot be fulfilled, together with the index to the alternative UL and/or DL PDU set QoS profile. 
Step 7: The SMF notify the PCF and AF about the current fulfilled situation at the NG-RAN for the QoS flow, together with the preferred index of the alternative UL and/or DL PDU set QoS profiles, if applicable. 
6.X.4	Impacts on services, entities, and interfaces
AF:
-	Provision the alternative UL and/or DL PDU set QoS Parameters sets in a prioritized order. 
PCF:
-	The PCF may enable PDU set QoS Notification Control for UL and DL respectively, and include the Alternative UL/DL PDU set QoS parameter sets in the PCC rule sent to the SMF. 
SMF:
-	The SMF sends a prioritized list of Alternative UL and/or DL PDU set QoS Profile(s) to the NG-RAN, together with the notification control parameters. 
NG-RAN:
-	The NG-RAN sends a notification to the SMF when the QoS profile cannot be fulfilled, an optional indication that the current UL and/or PDU set QoS parameters cannot be fulfilled, together with the reference to the preferred alternative UL and/or DL PDU set QoS profile, if applicable.  
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