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1 Introduction

In RAN2#105, the following agreement has been reached
Agreements on QoS:
2: From RAN2 perspective, PQI defined by SA2 for NR SL is feasible. Final decision on whether/how other QoS parameters are defined in addition to PQI is up to SA2.

3: For NR SL unicast, groupcast and broadcast, specific PC5 QoS parameters (e.g. PQI, etc) of V2X packets need to be instructed by the upper layers to the AS.

4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.

4b: From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.

4c: The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.

4d: Adopt the procedures in Option b and e (corresponding to Option 2 and 5 in Appendix respectively) for NR SL unicast.

4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.

5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.

In RAN2#106, the following agreements has been reached

Agreements on NR SL QoS and SLRB configurations: 
1: 
Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.

2:
For an RRC_CONNECTED UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. FFS on the exact timing about when UE initiates.

3:
For an RRC_CONNECTED UE, the gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB via RRC dedicated signalling, based on the QoS information reported by the UE. The UE can establishes/reconfigures the SLRB only after receiving the SLRB configuration. FFS when the UE establishes/reconfigures the SLRB.

4:
FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

5:
For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When an RRC_IDLE/INACTIVE UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the PC5 QoS profile of that flow based on SIB configuration.

6:
FFS how to describe each PC5 QoS profile in the SIB, pending SA2’s final conclusion on what PC5 QoS parameters are included in a PC5 QoS profile.

7:
For OoC UEs, SLRB configurations and the mapping of PC5 QoS profile to SLRB are pre-configured. When an OoC UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the flow based on pre-configuration.

8:
FFS what is used to realize for PC5 QoS flow to SLRB mapping in pre-configuration (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

9:
For SL unicast of a UE, the NW-configured/pre-configured SLRBs configurations include the SLRB parameters that are only related to TX, as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs.

10:
For SL unicast, the initiating UE informs the peer UE of SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs. FFS on the detailed parameters.

11:
For SL unicast, do not allow a UE to configure “SLRB parameters only related to TX” for the peer UE in SL via PC5 RRC message. FFS how to handle SRLB parameters only related to RX.

12:
For SL groupcast and/or broadcast, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX.

13:
Those SLRB parameters which are related to both TX and RX and thus need to be aligned between a UE and all its peer UE(s) should be fixed in the Spec for SL groupcast and broadcast.

14:
For SL broadcast, how to set SLRB parameters only related to RX is up to UE implementation. FFS for groupcast case.

15:
SLRB configurations should be (pre-)configured for SL unicast, groupcast/broadcast separately (e.g. SLRB-ConfigForUnicast, SLRB-ConfigForGroupcast, SLRB-ConfigForBroadcast). FFS on the need of separate SLRB configurations between groupcast and broadcast.

In this contribution, we discuss the left issues for QoS mapping, focusing on QoS-to-PFI mapping, and QoS/PFI-to-bearer mapping.
2 Discussion
2.1 Mapping awareness of RX-UE

Firstly, SA2 has already concluded the awareness of PQI-to-PFI mapping of counterpart UE, in order for the convenience of QoS modification procedure.

The Direct Communication Accept message includes:

-
Source User Info: Application Layer ID of the UE sending the Direct Communication Accept message.

-
QoS Info: the information about PC5 QoS Flow(s). For each PC5 QoS Flow, the PFI and the corresponding PC5 QoS parameters requested by UE-1 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc).

Observation 1 SA2 has concluded on the need for counterpart UE to be aware of PQI-to-PFI mapping.
Secondly, for QoS-to-bearer mapping: One argument for that is mentioned in the TR 38.885 as follows, for unicast

For NR SL unicast, the PC5 QoS flow to SLRB mapping is performed in the SDAP layer of the UE. Some SLRB configurations (including at least SN length, RLC mode and PC5 QoS profile associated with each SLRB) for unicast need to be informed by one UE to the peer UE in SL, when they are (pre-)configured at the UE.

For which the main intention is for RX to derive the RX parameter, but that is not possible for group-cast and broadcast without unicast PC5 signalling – which means the RX parameter setting has to be based on UE implementation for group-cast and broadcast. For the reason of alignment and simplifying, QoS-to-bearer mapping awareness for RX-UE can be avoided for all cases.

For PFI-to-bearer mapping, it was used in Uu for reflective QoS or to control flow-to-bearer mapping at UE:

· For reflective QoS, it is not needed for PC5, since the mapping to bearer can be controlled by the serving RAN of each UE independently.

· For flow-to-bearer mapping, it is controlled by RAN, so no need for further signalling at PC5.

The other argument for that is for QoS monitoring.

Firstly, in the scope of Rel-16 NR-V2X scope, QoS monitoring is limited to Uu, as captured in TR 23.786

6.16
Solution #16: Solution for QoS Support for eV2X over Uu Interface - Enhancements for QoS Monitoring and Control
Considering NR-V2X WI has been closed from SA2 perspective, there is no motivation to re-open this issue, i.e., QoS monitoring over PC5 interface.

Observation 2 QoS monitoring is not in the scope of SA2 Rel-16 NR-V2X WI, which has been already closed.

Secondly, based on the current L2 measurement progress of Uu interface, currently the UE measurement is still limited to PDCP buffering delay. According to TR 37.816

6.2.2.2.1 


UL packet delay measurement 
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Figure 6.2.2.2.1-1: RAN part of UL delay

As shown in figure 6.2.2.2.1-1, RAN part (T2-T1) of the UL delay is defined as the delay from packet entering the UE’s PDCP upper SAP to leaving gNB’s PDCP upper SAP. It can be separated into D1 and D2:

D1 is the PDCP queuing delay in the UE, including the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to getting first grant). D1 is invisible to the network and should be measured by the UE. 

<Text Removed>

The RAN part of UL delay is measured by the following mechanism: 

· UE measures D1 and reports the average of D1 to gNB in RRC; 

· gNB measures the D2 and derives UL delay as D1+D2. 
And a WI for RD-CU is started soon, i.e., no WI progress yet till RAN2#107. It can be further discussed whether the work on PC5 QoS monitoring should wait for progress on Uu interface, which may define baseline criterion and solution for L2 measurement. 
Proposal 1 No need for RX-UE to be aware of TX-UE QoS-to-bearer mapping.
Proposal 2 No need for RX-UE to be aware of TX-UE PFI-to-bearer mapping.

2.2 Mapping awareness by RAN
According to TR 23.287

5.4.1.1.2
PC5 QoS rule and PFI

The following description applies to for both network scheduled operation mode and UE autonomous resources selection mode.

For NR PC5 QoS mechanisms, "PC5 QoS rules" is defined to derive PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc). PFI is assigned by the UE. The following operations are applied to derive PC5 QoS parameters:

Therefore, according to the above text, the PFI is assigned by each UE, and RAN has no information on the association between PFI and PC5 QoS parameters.
Observation 3 According to TR 23.786, PQI-to-PFI mapping is not known by RAN.

Therefore, for the following FFS:s,
4:
FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

6:
FFS how to describe each PC5 QoS profile in the SIB, pending SA2’s final conclusion on what PC5 QoS parameters are included in a PC5 QoS profile.

Since RAN has no information on the PQI-to-PFI mapping, it can be only QoS parameter that is used for QoS information reporting and QoS flow to SLRB mapping.
Proposal 3 The reported QoS information is described using PC5 QoS profile, i.e., not PFI.

Proposal 4 The PC5 QoS flow to SLRB mapping in dedicated RRC and SIB is described using PC5 QoS profile, i.e., not PFI.
2.3 Mapping awareness by pre-configuration
For the following FFS:

8:
FFS what is used to realize for PC5 QoS flow to SLRB mapping in pre-configuration (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

The root problem is whether the PQI-to-PFI mapping is known by pre-configuration. According to TS 23.287
In 5GS, the parameters for V2X communications over PC5 and Uu reference points may be made available to the UE in following ways:

-
pre-configured in the ME; or

-
configured in the UICC; or

-
preconfigured in the ME and configured in the UICC; or
-
provided/updated by the V2X Application Server via PCF and/or V1 reference point; or

-
provided/updated by the PCF to the UE.
For the former 3 cases, the pre-configuration are fixed, which cannot know the PFI assignment, which may even controlled by counterpart UE.
The Direct Communication Accept message includes:

-
Source User Info: Application Layer ID of the UE sending the Direct Communication Accept message.

-
QoS Info: the information about PC5 QoS Flow(s). For each PC5 QoS Flow, the PFI and the corresponding PC5 QoS parameters requested by UE-1 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc).

Observation 4 PQI-to-PFI mapping is not known by pre-configuration.
Therefore, as for RAN configuration, pre-configuration needs to use QoS information instead of PFI.
Proposal 5 The PC5 QoS flow to SLRB mapping in pre-configuration is described using PC5 QoS profile, i.e., not PFI.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
SA2 has concluded on the need for counterpart UE to be aware of PQI-to-PFI mapping.
Observation 2
QoS monitoring is not in the scope of SA2 Rel-16 NR-V2X WI, which has been already closed.
Observation 3
According to TR 23.786, PQI-to-PFI mapping is not known by RAN.
Observation 4
PQI-to-PFI mapping is not known by pre-configuration.


Based on the observations, we propose:
Proposal 1
No need for RX-UE to be aware of TX-UE QoS-to-bearer mapping.
Proposal 2
No need for RX-UE to be aware of TX-UE PFI-to-bearer mapping.
Proposal 3
The reported QoS information is described using PC5 QoS profile, i.e., not PFI.
Proposal 4
The PC5 QoS flow to SLRB mapping in dedicated RRC and SIB is described using PC5 QoS profile, i.e., not PFI.
Proposal 5
The PC5 QoS flow to SLRB mapping in pre-configuration is described using PC5 QoS profile, i.e., not PFI.
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