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[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes an update to address the EN in the solution and make some wording changes.
1	Discussion
In SA2#160E, some Editor's Notes were captured in the description of Solution 7 (see clause 6.7) and this document proposes to address them. Besides, some wording changes are also included to clarify some misunderstandings. 
1) The first Editor notes in the solution is illustrated as follows:
[bookmark: _Hlk157415178]Editor’s note: Whether the alternative PDU set QoS profiles and legacy alternative QoS profiles can share the same priority order is FFS.
First of all, as stated in the TS 23.502 Clause 4.15.6.6, the legacy alternative QoS parameter sets are provided by the AF in a prioritized order to the 5GC. These will be sent to the SMF to generate the alternative QoS profiles in a prioritized order. Therefore, the problem raised in the EN is actually an AF implementation issue done by the AF and can be addressed. 
From another point of view, for option 1 that “Separate UL, DL alternative PDU set QoS profile, and legacy alternative QoS profile”, these three AQPs are decoupled from each other and can have their own prioritized order. The EN is no longer an issue for this option.
For option 2 that enhancing the existing AQP with UL and/or DL PDU set QoS parameters included, if the PDU set QoS parameters are incorporated into the legacy AQP, then each AQP can be treated as a whole and only one priority order will be given to it. The only and the same priority will be used for the AQP including both the QoS parameters and the PDU set QoS parameters under option 2, and is more preferred. So, issue in the EN can be addressed. 
There could be another possibility that inside the AQP, there are legacy AQP and alternative PDU set QoS parameters, each with different priority order. Then, when NG-RAN checks the priority list to match for the AQP, it can be done in two separate and consecutive steps. First step is to match the legacy AQP in its own order. Based on that, the second step is to select the alternative PDU QoS parameters in its priority order indicated by the AF. These two steps are independent from each other, no need for them to share the priority order, and the EN’s issue can be addressed. 
Based on the discussion above, whether option 1 or option 2 is chosen, the EN can be addressed. 
2) The second Editor notes in the solution is illustrated as follows:
Editor’s note: Whether and how to handle the handover scenario needs FFS.
Since the enhancement for the legacy AQP is related to the PDU set QoS parameters, the non-homogenous support of PDU set based handling in NG-RAN during HO needs to be considered. The HO scenarios are listed below.
· Support to support: Under this scenario, the procedures will be the same for the legacy AQP as stated in the TS 23.501 Clause 5.7.2.4.2, the source NG-RAN can provide the AQP that has the alternative PDU set QoS parameters to the Target NG-RAN. The target NG-RAN can send the reference of AQP to both the SMF and the source NG-RAN if a match can be found. The procedures listed in the TS 23.501 Clause 5.7.2.4.2 can be reused. 
· Support to non-support: The target NG-RAN will ignore the alternative PDU set QoS parameters include in the AQP. The target NG-RAN will treat and process the AQP as the legacy. No PDU set based handling Support indication will be sent to the SMF, and when SMF receives the reference to the AQP from target NG-RAN, it knows that only the legacy alternative QoS parameters can be fulfilled in the AQP. 
· Non-support to support: No alternative PDU set QoS parameters will be sent from source to the target NG-RAN as part of the AQP. When target NG-RAN sends the PDU set based handling Support indication to the SMF as stated in the TS 23.501 and TS 23.502, the SMF will in turn send the PDU set QoS parameters and the alternative PDU set QoS parameters, either in the legacy AQP or separately, to the target NG-RAN if available in the PCC rules. 
· Non-support to non-support: No alternative PDU set QoS parameters will be included in the legacy AQP and provided to both the source and the target NG-RAN. 
Based on the discussion above, the handover scenario can be addressed with the existing procedures and the proposed solution 7. 
Apart from the two editor notes mentioned above, some wording changes are also included to clarify the upgraded alternative QoS profile (option 2) that includes the PDU set QoS parameters. We remove the expression “upgraded” so that no confusion will be there. Also, the word “preferred” mentioned in the solution is not an attribute of the profile, rather it is a descriptive term related to the current situation, meaning the one that is currently matched at the NG-RAN. Therefore, some wording modifications are added. 
2	Proposal
It is proposed to adopt the following changes into TR 23.700-70.
[bookmark: _Toc510607461]		* * * * 1st Change * * * *
[bookmark: _Toc157507098][bookmark: _Toc101342123]6.7	Solution #7: Enhancing alternative QoS profile with UL and/or DL PDU set QoS parameters
[bookmark: _Toc101366210][bookmark: _Toc104799230][bookmark: _Toc157507099]6.7.1	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
[bookmark: _Toc157507100]6.7.2	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 two 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/matching alternative PDU set QoS profile, the reference to each preferred/matching profile will be sent from the NG-RAN to the SMF if a match can be found.
Editor’s note: Whether the alternative PDU set QoS profiles and legacy alternative QoS profiles can share the same priority order is FFS.
Option 2: Add PDU set QoS parameters into the alternative QoS profile to get the upgradedenhance the  alternative QoS profile.
For this option, the PDU set QoS parameters are added into the legacy alternative QoS profile for enhancement and the Upgraded Alternative QoS profile can be obtained, which is the combination ofmay comprise 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/matching profile for NG-RAN, the reference to the upgraded alternative QoS profile including alternative PDU set QoS parameters (UL and/or DL) will be provided. 
NOTE: The upgraded Alternative QoS profile mentioned here still refers to the legacy alternative QoS profile that includes the PDU set QoS parameters.
[bookmark: _Toc157507101]6.7.3	Procedures
The Figure 6.7.3-1 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 6.7.3-1: Procedures for supporting enhancement of Alternative QoS profile with PDU set QoS parameters alternative UL and/or DL PDU set QoS profile with and notification control enabled
The steps of Figure 6.7.3-1 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/or 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 prioritized order, and sends it to the SMF. If option 2 is used that the UL/DL alternative PDU set QoS parameters are included in the legacy AQP, then AQPs in a single prioritized order will be sent to the SMF, and there will be no additional notification control for UL/DL alternative PDU set QoS parameters. 
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 (for option 1), the upgraded alternative QoS profiles including the UL and/or DL PDU set QoS parameters (or the and alternative UL and/or DL PDU set QoS profiles for option 1) in the prioritized order. SMF sends the information to the NG-RAN via AMF.
NOTE: In step 5, the upgraded alternative QoS profiles including the UL and/or DL PDU set QoS parameters refers to Option 2, and the alternative UL and/or DL PDU set QoS profiles refers to Option 1. The corresponding reference to the preferred alternative UL and/or DL PDU set QoS profile, or the reference to the preferred upgraded alternative QoS profileincluding alternative PDU set QoS parameters (UL and/or DL), should be used when sending notification in the following step.
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, or the reference to the upgraded alternative QoS profileincluding alternative PDU set QoS parameters (UL and/or DL), with the highest priority.
Moreover, for option 1, 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 reference 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/matching reference of the alternative UL and/or DL PDU set QoS profiles, or the reference to the upgraded alternative QoS profile including alternative PDU set QoS parameters (UL and/or DL), if applicable. 
NOTE: For handover scenario considering the non-homogeneous support of PDU set based handling, the legacy notification control for AQP stated in the TS 23.501 clause 5.7.2.4.2, and the non-homogeneous support of PDU set based handling in TS 23.501 clause 5.37.5.3 can be applied and used. 
Editor’s note: Whether and how to handle the handover scenario needs FFS.
[bookmark: _Toc157507102]6.7.4	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 the upgraded alternative QoS profiles including the UL and/or DL PDU set QoS parameters, or the 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 for option 1, together with the reference to the preferred/matching alternative UL and/or DL PDU set QoS profile for option 1, or the reference to the upgraded alternative QoS profile for option 2, if applicable.   

* * * * End of Changes * * * *
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