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Abstract: This contribution proposes to capture the Evaluation and Conclusion for KI#1.
1. Introduction

TR 23.700-070, contains 13 solutions covering KI#1, which can be summarized as follows:

· (1a): Active discard by RAN due to FEC (all FEC related Solutions #1, #2, #3, #4, #21)

· #1, make NG-RAN aware of the ratio of PDUs of a PDU Set, or the source and repair packets of the PDU set, so that NG-RAN can discard the remaining, obsolete PDUs. The AL-FEC mechanisms include both MDS/near-MDS schemes (RaptorQ, Reed-Solomon) and FlexFEC. The FEC redundancy ratios can be provided via both static approach (CP signalling) and dynamic (GTP-U) approach.
· #2, provisioning indication that dropping of redundant FEC PDUs. The indication can be provided by the AF, and used for the authorization by the PCF and SMF. The amount of discarded data may be measured and provided by the RAN to the SMF via AMF. The SMF will take into account the discard usage together with the reporting data usage from the UPF for the CHF.
· #3, the AF determines and provides the mapping information between FEC transmission ratio and PSI value to the PCF.The SMF generates a QoS profile based on the received mapping information from the PCF. The NG-RAN checks the GTP-U header to obtain the PSI value and determine the PDUs discarding.

· #4, The AF Provides the PDU Set FEC information (e.g. and PDU Set FEC scheme) for the XRM Stream. Performs the end-to-end FEC scheme if the PDU Set FEC mode is application layer FEC for the XRM stream. PDU Set FEC scheme indicates the additional protocol aspects required to use a particular FEC code with the FEC Framework for the PDU Set

· #21 The AF may provide the assistance Information to assistant the indication of source/repair packets, or the ratio. After the authentication by the PCF, the SMF indicate RAN to read the FEC related information in the GTP-U header, creates N4 Rules that whether traffic that matches a PDR is source or repair packet and requests to mark them, or requests to mark the ratio, by the UPF. 
· (1b): Alternative PDU Set QoS handling (Sol #6, #7, #19)
· #6, proposes to extend the AQP mechanisms for PDU-set based QoS handling considering traffic characteristics and QoS requirements from different media types/streams.

· #7, provisioning the NG-RAN with alternative UL and/or DL PDU set QoS profile and enable the notification control. It support to split the alternative PDU set QoS profile and legacy alternative QoS profile,  or add PDU set QoS parameters into the alternative QoS profile to get the upgraded alternative QoS profile.

· #19, support the Alternative PDU Set QoS handling. The AF may also provide a mapping between Traffic Characteristics (e.g. Media Types or PDU Set Importance or QoS/Alt-QoS Indicator) and QoS/Alt-QoS requirements in the AF request, for the AQP profiles consideration. The AQP QNC exposure can be support via CP or UP. 
·  (1c): Other PDU set and QoS related topics (Sol #5, #8, #20, #22, #23)
· #5, propose to active the DL PDU Set Information marking when RAN activates other DL PDU Set QoS handling (e.g. PSI based PDU Set Discard). Decouple the Set based QoS handling and the Set handling.

· #8, this solution allows the UPF (downlink) or UE (uplink) to assign PDU Set importance according to request from the AF. AF Provides SDP, PDU Set Types and PDU Set Importance to NEF/PCF.

· #20, proposes to introduce the Nominal PDU Set Delay Budget (NPSDB) and to enable an AF to provide the NPSDB for a QoS flow to 5GS in addition to PSDB, PSER, PSIHI. NPSDB is provided together with other PDU Set QoS parameters to NG-RAN using existing procedures. If the NPSDB is provided, it supersedes the PSDB. The key idea of NPSDB is to define the delay budget for a PDU Set in relation to the Nominal Arrival Time for the PDU Set at the UPF, referred to as Nominal Arrival Time@UPF. The Nominal Arrival Time@UPF represents the time point when a PDU Set is expected to be received at the UPF based on the periodicity of a QoS flow.

· #22, support the PDU Set handling independently in UL and DL with two alternatives. Alt1, when the NG RAN knows the UL PDU Set handling is possible for a QoS flow, the NG RAN notifies UL PDU Set handling is possible for a QoS flow to the SMF. Alt2, upon reception of the UL PDU Set QoS, if the UL PDU Set handling is not possible for a QoS flow, the NG RAN notifies to the SMF the UL PDU Set is not fulfilled due to UL PDU Set handling is not possible for a QoS flow.

· #23, proposes to perform the PDU set discard considering the PDU sets correlation information. PDU sets correlation information identifies how this PDU set is related or depended with other PDU Set within the same QoS flow.

Based on the summary of proposals as above and the NWM discussion, it is proposed that, for Key issue#1, the following aspects are concluded as principles for the normative work:

· Support the NG-RAN to aware of the ratio of PDUs of a PDU Set, or the source and repair packets of the PDU set, to assistant the forwarding or discarding PDUs. For AL-FEC mechanisms, to support both MDS/near-MDS schemes (RaptorQ, Reed-Solomon) and FlexFEC. The FEC redundancy ratios can be provided to the RAN via CP and GTP-U approach.
The NG-RAN may discard obsolete PDUs for the QoS flow during congestion, if ratio awareness supporting and ratio provided. The RAN may discard the obsolete PDUs considering the ratio, the identification of the repair packets and source packets, and the HARQ ACK/NACK from UE on whether a MAC PDU has been correctly received.

· Support the Alternative PDU Set QoS handling including the PDU Set QoS parameters as part of Alternative QoS profile. The AQP QNC exposure can be support via CP or UP. The AF may also provide a mapping between Traffic Characteristics (e.g. Media Types or PDU Set Importance or QoS/Alt-QoS Indicator) and QoS/Alt-QoS requirements in the AF request, for the AQP profiles consideration. 
Additionally, the AQPs will be replaced and reselected from profiles with both PDU set QoS prameters applied. E.g. when the PDU set QoS handling supporting, the PDB/PER is override by the PSDB/PSER for both replaced and reselected profiles. When the PDU set QoS handling no supporting, none of the PSDB/PSER will be provided in the AQPs, the exist mechanism is performed.
· Support to decouple the Set based QoS handling and Set handling decoupled, and the PDU Set handling independently in UL and DL. It can active the DL PDU Set Information marking when RAN activates other DL PDU Set QoS handling (e.g. PSI based PDU Set Discard).When support the PDU Set handling independently in UL and DL, upon reception of the UL PDU Set QoS, if the UL PDU Set handling is not applied, the NG RAN notifies to the SMF the UL PDU Set is not fulfilled.

PDU sets correlation information, which identifies how this PDU set is related or depended with other PDU Set within the same QoS flow, can be marked and provided to the RAN, to assistant for the PDU set discard. 
2. Proposal

It is proposed to capture the Evaluation and Conclusion for KI#1.
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Evaluation for Key Issue #1

There are 13 solutions proposed to address the Key Issue #1 i.e. support of PDU set based QoS handling enhancement in clause 5.1, which can be summarized as follows:

· (1a): Active discard by RAN due to FEC (all FEC related Solutions #1, #2, #3, #4, #21)

· #1, make NG-RAN aware of the ratio of PDUs of a PDU Set, or the source and repair packets of the PDU set, so that NG-RAN can discard the remaining, obsolete PDUs. The AL-FEC mechanisms include both MDS/near-MDS schemes (RaptorQ, Reed-Solomon) and FlexFEC. The FEC redundancy ratios can be provided via both static approach (CP signalling) and dynamic (GTP-U) approach.
· #2, provisioning indication that dropping of redundant FEC PDUs. The indication can be provided by the AF, and used for the authorization by the PCF and SMF. The amount of discarded data may be measured and provided by the RAN to the SMF via AMF. The SMF will take into account the discard usage together with the reporting data usage from the UPF for the CHF.

· #3, the AF determines and provides the mapping information between FEC transmission ratio and PSI value to the PCF.The SMF generates a QoS profile based on the received mapping information from the PCF. The NG-RAN checks the GTP-U header to obtain the PSI value and determine the PDUs discarding.

· #4, The AF Provides the PDU Set FEC information (e.g. and PDU Set FEC scheme) for the XRM Stream. Performs the end-to-end FEC scheme if the PDU Set FEC mode is application layer FEC for the XRM stream. PDU Set FEC scheme indicates the additional protocol aspects required to use a particular FEC code with the FEC Framework for the PDU Set

· #21 The AF may provide the assistance Information to assistant the indication of source/repair packets, or the ratio. After the authentication by the PCF, the SMF indicate RAN to read the FEC related information in the GTP-U header, creates N4 Rules that whether traffic that matches a PDR is source or repair packet and requests to mark them, or requests to mark the ratio, by the UPF. 
· (1b): Alternative PDU Set QoS handling (Sol #6, #7, #19)
· #6, proposes to extend the AQP mechanisms for PDU-set based QoS handling considering traffic characteristics and QoS requirements from different media types/streams.

· #7, provisioning the NG-RAN with alternative UL and/or DL PDU set QoS profile and enable the notification control. It support to split the alternative PDU set QoS profile and legacy alternative QoS profile,  or add PDU set QoS parameters into the alternative QoS profile to get the upgraded alternative QoS profile.

· #19, support the Alternative PDU Set QoS handling. The AF may also provide a mapping between Traffic Characteristics (e.g. Media Types or PDU Set Importance or QoS/Alt-QoS Indicator) and QoS/Alt-QoS requirements in the AF request, for the AQP profiles consideration. The AQP QNC exposure can be support via CP or UP. 
·  (1c): Other PDU set and QoS related topics (Sol #5, #8, #20, #22, #23)
· #5, propose to active the DL PDU Set Information marking when RAN activates other DL PDU Set QoS handling (e.g. PSI based PDU Set Discard). Decouple the Set based QoS handling and the Set handling.

· #8, this solution allows the UPF (downlink) or UE (uplink) to assign PDU Set importance according to request from the AF. AF Provides SDP, PDU Set Types and PDU Set Importance to NEF/PCF.

· #20, proposes to introduce the Nominal PDU Set Delay Budget (NPSDB) and to enable an AF to provide the NPSDB for a QoS flow to 5GS in addition to PSDB, PSER, PSIHI. NPSDB is provided together with other PDU Set QoS parameters to NG-RAN using existing procedures. If the NPSDB is provided, it supersedes the PSDB. The key idea of NPSDB is to define the delay budget for a PDU Set in relation to the Nominal Arrival Time for the PDU Set at the UPF, referred to as Nominal Arrival Time@UPF. The Nominal Arrival Time@UPF represents the time point when a PDU Set is expected to be received at the UPF based on the periodicity of a QoS flow.

· #22, support the PDU Set handling independently in UL and DL with two alternatives. Alt1, when the NG RAN knows the UL PDU Set handling is possible for a QoS flow, the NG RAN notifies UL PDU Set handling is possible for a QoS flow to the SMF. Alt2, upon reception of the UL PDU Set QoS, if the UL PDU Set handling is not possible for a QoS flow, the NG RAN notifies to the SMF the UL PDU Set is not fulfilled due to UL PDU Set handling is not possible for a QoS flow.

· #23, proposes to perform the PDU set discard considering the PDU sets correlation information. PDU sets correlation information identifies how this PDU set is related or depended with other PDU Set within the same QoS flow.
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Conclusions for Key Issue#1

The following aspects are concluded as principles for the normative work:

· Support the NG-RAN to aware of the ratio of PDUs of a PDU Set, or the source and repair packets of the PDU set, to assistant the forwarding or discarding PDUs. For AL-FEC mechanisms, to support both MDS/near-MDS schemes (RaptorQ, Reed-Solomon) and FlexFEC. The FEC redundancy ratios can be provided to the RAN via CP and GTP-U approach.
The NG-RAN may discard obsolete PDUs for the QoS flow during congestion, if ratio awareness supporting and ratio provided. The RAN may discard the obsolete PDUs considering the ratio, the identification of the repair packets and source packets, and the HARQ ACK/NACK from UE on whether a MAC PDU has been correctly received.

· Support the Alternative PDU Set QoS handling including the PDU Set QoS parameters as part of Alternative QoS profile. The AQP QNC exposure can be support via CP or UP. The AF may also provide a mapping between Traffic Characteristics (e.g. Media Types or PDU Set Importance or QoS/Alt-QoS Indicator) and QoS/Alt-QoS requirements in the AF request, for the AQP profiles consideration. 
Additionally, the AQPs will be replaced and reselected from profiles with PDU set QoS prameters applied. E.g. when the PDU set QoS handling supporting, the PDB/PER is override by the PSDB/PSER for both replaced and reselected profiles. When the PDU set QoS handling no supporting, none of the PSDB/PSER will be provided in the AQPs, the exist mechanism is performed.
· Support to decouple the Set based QoS handling and Set handling decoupled, and the PDU Set handling independently in UL and DL. It can active the DL PDU Set Information marking when RAN activates other DL PDU Set QoS handling (e.g. PSI based PDU Set Discard).When support the PDU Set handling independently in UL and DL, upon reception of the UL PDU Set QoS, if the UL PDU Set handling is not applied, the NG RAN notifies to the SMF the UL PDU Set is not fulfilled.

PDU sets correlation information, which identifies how this PDU set is related or depended with other PDU Set within the same QoS flow, can be marked and provided to the RAN, to assistant for the PDU set discard. 
NOTE:
The conclusion will be update based on the feedback received from the RAN WGs and SA4.
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