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1. Introduction

In RAN2#107bis meeting, some agreements about NR SL QoS handling had been made: 
Agreements on QoS information: 
1: 
Confirm the observation that based on SA2 progress, the NG-RAN has no knowledge about the PC5 QoS parameters of each PC5 QoS flow if UE does not report.

2:
In order to let NG-RAN know about the QoS parameters of each QoS flow, for all cast types, UE is required to report the PC5 QoS parameters per QoS flow per destination per cast type.

3:
For standardized PQI in UE report message, the following parameters should be included inside the PC5 QoS parameters.


- PQI: for unicast, broadcast and groupcast (Section 5.4.1.1.1. TS23.287)


- PC5 flow bit rates (GFBR/MFBR) for GBR QoS flows: for GBR QoS flows in unicast (Note 1 in Table 5.4.4-1 in TS23.287)


- Range: for groupcast (Section 5.4.1.1.1. TS23.287)

4:
In RRCReconfiguration message, to avoid repeating the QoS parameters reported by UE, an ID can be used to represent the QoS profile or QoS flow mapped to the SLRB. The ID used in RRCReconfiguration message should be the ID reported by the UE associating with the QoS profile.

5:
To support non-standardized PC5 QoS characteristics, UE should report all the parameters listed as below.


- Resource Type (GBR, Delay critical GBR or Non-GBR)


- Priority Level


- Packet Delay Budget


- Packet Error Rate


- Averaging window (for GBR and Delay-critical GBR resource type only)


- Maximum Data Burst Volume (for Delay-critical GBR resource type only)

6:
For standardized PQI, the following parameters should be carried in SIB/preconfiguration to describe the QoS flow carried inside the SLRB. 


- PQI (for all cast types)


- Range (for groupcast)
In this contribution, we further discuss signaling procedure for QoS and SLRB management for UEs in different RRC states. And SLRB configuration issue when state transition are also discussed for further clarification.
2. Discussion
2.1. RRC_IDLE/INACTIVE/OOC UE
For RRC_IDLE/INACTIVE UE, it had been agreed that QoS profiles and SLRB mapping configuration will be carried in SIB message. According to these mapping configuration, UE can decide SLRB parameters from its QoS profile. When UE triggers a QoS flow with standardized PQI, UE can use PQI to find corresponding SLRB configuration or SLRB configuration index. For OOC UE, with similar mechanism, UE can get corresponding SLRB configurations.
It seems that TX UE can not know the upcoming QFI/PQI information until the first packet arrival from that QFI or some request about that QFI/PQI from higher layer. Hence it is a reasonable time point that upon first packet arrival from a new QFI or request about a new QFI/PQI from higher layer, TX UE can start to decide SLRB configuration according to pre-configured information or SIB-based configuration and then establish/reconfigure the SLRB. The illustration is as following:
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Figure 1 Pre-configuration/SIB-based configuration procedure

Proposal 1: An IDLE/INACTIVE/OOC TX UE can establish/reconfigure SLRB(s) after the first packet arrival from a new PC5 QoS flow or request of a new QFI/PQI from higher layer.

Furthermore, for IDLE/INACTIVE UE, if it can not get the corresponding SLRB configuration from SIB message, e.g. its PQI/QoS profile is not included in SIB configuration and no other default configuration is declared available for that PQI/QoS profile which has not explicit mapping SLRB configuration, UE may trigger RRC Connection procedure to enter RRC_CONNECTED state for dedicated configuration procedure via RRC signaling.
Proposal 2: An IDLE/INACTIVE TX UE can trigger RRC Connection setup procedure to enter RRC_CONNECTED state for dedicated configuration procedure when its PQI/QoS profile has no explicit or implicit mapping SLRB configuration in SIB, e.g. no default SLRB configuration.

2.2.   RRC_CONNECTED UE
As SA2 agreements [2], for PC5 unicast QoS support, the PC5 QoS parameters and PC5 QoS rule are provisioned to the UE as part of service authorization parameters. The PC5 QoS rule is used to map the V2X services to the PC5 QoS flow. The PC5 QoS parameters are provided to the NG-RAN via AMF. The AMF stores such information as part of the UE context. The PC5 QoS parameters are negotiated at the establishment of one-to-one communication procedure. After the PC5 QoS parameters negotiation procedure, the same QoS is used in both directions.

After the above procedures, when packet arrives, upper layer maps packet to the PC5 QoS flow according to the PC5 QoS rule provided by 5GC and pass the packet down to AS layer with associated QoS flow ID, i.e. PC5 QFI. Upon reception of a packet of new QFI (i.e. data triggering) or request of a new QFI/PQI from higher layer (i.e. signaling triggering), AS layer can report this new QoS information, e.g. PQI or QoS profile, to gNB. gNB then sends UE configurations of SLRB, e.g. QoS flow to SLRB mapping, L2/L1 configurations, etc. After UE receives RRC signaling of SLRB configurations, UE may establish/reconfigure the SLRB. Then PC5 data transfer can start with that SLRB. The signaling procedures are shown in the following Figure 2.
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Figure 2 SLRB configuration for SL unicast via RRC signalling
In the above procedures, it is a reasonable time point when receiving a packet of new PC5 QFI to trigger QoS information report from TX UE to its serving gNB when no other request of a new QFI/PQI from higher layer indicates. In fact, when TX UE initiates PC5 link establishment including QoS parameters negotiation with RX UE or receives response message, TX UE can also report its new QoS information to gNB for the purpose of delay reduction. Early reporting may come at the cost of inaccurate QoS information. This early reporting time point can be requested by higher layer.
For broadcast and groupcast case, there are no PC5 link establishment procedure and QoS parameters negotiation procedure. And as SA2 agreements, 5GC to both UE and gNB related configuration procedures are not supported either. Hence for broadcast and groupcast case, upon receiving first packet of a new PC5 QFI or request of a new QFI/PQI from higher layer, the TX UE can report QoS information to its serving gNB. 
Proposal 3: UE initiates QoS information reporting of a new PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB upon first packet arrival from that new QFI or request of a new QFI/PQI from higher layer for RRC_CONNECTED TX UE.
Proposal 4: TX UE can establish/reconfigure SLRB(s) upon receiving dedicated signaling of SLRB configurations.

2.3. State transition
In last RAN2 meeting, agreements on SLRB configuration and UE state transition had been reached as following:
When UE performs state transition, the mapping between PC5 QoS profile and SLRB should follow the SLRB configurations of the new UE state. FFS for the UE behavior before the acquisition of new configuration.

Case1: state transition from IDLE/INACTIVE to CONNECTED
UE may trigger QoS information reporting of existing PC5 QoS flows after RRC connection setup completion. But there are some cases that UE only stays in RRC_CONNECTED state for a short stay, e.g. TAU. In these short stay cases, it is better to avoid UE to change its SLRB configuration with ping-pong effect. Hence UE can trigger QoS information reporting of existing PC5 QoS flows after first DRB establishment, by this way, the UE can stick to its old SLRB configuration when DRB is not established for those short stays in CONNECTED. 
Proposal 5: In the state transition from IDLE/INACTIVE to CONNECTED, UE triggers QoS information reporting of existing PC5 QoS flows after the first DRB establishment, i.e. avoiding ping-pong SLRB reconfiguration in a short stay of CONNECTED.

In this case, before the acquisition of new configuration via RRC dedicated signaling procedure, UE can use the existing mapping and SLRB configurations because there is no obvious problem for a CONNECTED UE to use SIB configuration for a shor period.

Case2: state transition from CONNECTED to IDLE/INACTIVE

In this case, when UE enters IDLE/INACTIVE state, in general, UE can not get the SIB message including QoS mapping and SLRB configurations because either SIB is broadcasted periodically or by on-demand method, it needs some delay to get that SIB message. But RRC Release message can carry the corresponding V2X configuraion SIB message for the UE which has V2X services, especially in the case that V2X SIB is broadcasted by on-demand method.
Proposal 6: RRC Release message may carry the corresponding V2X SIB message for the UE which has ongoing V2X services, especially in the case that V2X SIB is broadcasted by on-demand method.

For other cases, the delay of acquisition of new configuration may be tens or handreds of milliseconds. There is no obivious problem to use old mapping and SLRB configurations before acquisition of new configuration.
Proposal 7: Before the acquisition of new configuration, UE uses the old mapping and SLRB configuraions.

3. Conclusion

In this contribution, we discuss the remaining issues about NR SL QoS handling. Based on the discussion, we have the following proposals:

Proposal 1: An IDLE/INACTIVE/OOC TX UE can establish/reconfigure SLRB(s) after the first packet arrival from a new PC5 QoS flow or request of a new QFI/PQI from higher layer.

Proposal 2: An IDLE/INACTIVE TX UE can be permitted by NW to enter RRC_CONNECTED state for dedicated configuration procedure when its PQI/QoS profile has no explicit or implicit mapping SLRB configuration in SIB, e.g. no default SLRB configuration.

Proposal 3: UE initiates QoS information reporting of a new PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB upon first packet arrival from that new QFI or request of a new QFI/PQI from higher layer for RRC_CONNECTED TX UE.

Proposal 4: TX UE can establish/reconfigure SLRB(s) upon receiving dedicated signaling of SLRB configurations.

Proposal 5: In the state transition from IDLE/INACTIVE to CONNECTED, UE triggers QoS information reporting of existing PC5 QoS flows after the first DRB establishment, i.e. avoiding ping-pong mapping and SLRB reconfiguration in a short stay of CONNECTED.

Proposal 6: RRC Release message may carry the corresponding V2X SIB message for the UE which has ongoing V2X services, especially in the case that V2X SIB is broadcasted by on-demand method.

Proposal 7: Before the acquisition of new configuration, UE uses the old mapping and SLRB configuraions.
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