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1
Introduction

SA2 has concluded that, for NR based PC5, a QoS model similar to that defined in TS 23.501 for which Uu is used, i.e. based on 5QIs, with additional parameter of Range, moreover, a special set of standardized PC5 5QIs will be defined for V2X sidelink communication[1]. Based on progress of SA2, an email discussion on QoS [2] was conducted after RAN2#104, in which whether per-packet QoS model or per-flow QoS model is used for V2X sidelink unicast/groupcast /broadcast, admission control and some questions from SA2 LS[3] were discussed. But there are still some controversial aspects. In this contribution, we will further discuss some debatable problems on QoS for NR V2X communication.

2
Discussion

2.1 QoS model for sidelink unicast/groupcast/broadcast
	In addition, SA2 would like to request RAN2 to provide some feedback on some working assumptions for unicast and groupcast:

as documented in clause 6.19, SA2 is considering using 5QIs (or new set of VQIs) to represent QoS requirements for PC5 from upper layer, instead of PPPP or PPPR. SA2 would like to know if RAN2 consider this feasible;

as documented in clause 6.11.2.3, SA2 is considering using bearer based QoS Model for unicast over PC5. SA2 would like to know if RAN2 can support such QoS models for PC5 and whether it can be also supported for broadcast or groupcast.      

SA2 would like to ask RAN2 and RAN1 to take the above answers into account, and provide feedbacks on the questions to assist finalization of the solutions selected as a result of SA2's study. 


An LS [3] comes from SA2#129bis, in which SA2 assumes using PC5 5QIs to represent QoS requirements for PC5 and asks if RAN2 consider this feasible. In addition, SA2 is considering using bearer based QoS model for sidelink unicast and asks if RAN2 can support and whether it can be also used for groupcast and broadcast. As discussed in the RAN2 email discussion on QoS [2], for the first question, it has a consensus that it is feasible but additionally data rate requirement may be needed from RAN2 perspective. For the second question, the majority of companies think the per-flow QoS model should be adopted for unicast which is aligned with SA2’s recommended solution. For RRC connected UE, SLRB related configuration is RRC dedicated configured, while pre-configured for out of coverage UE. The remaining issue is whether SIB-based SLRB configuration is feasible for RRC idle/inactive UE. And it is controversial about the QoS model used for groupcast and broadcast. In the following, we will further discuss these issues.
As we know, for the per-flow QoS model, RRC connected UE can be provisioned with PC5 QoS rules and PC5 QoS parameters by the 5GC and obtain SLRB configuration from network in a dedicated way, which are UE specific. For RRC idle/inactive UE, it cannot get such configuration in such an accurate way. Since the V2X services to be transmitted and associated QoS requirements of each UE are usually different, the SLRB configuration and the mapping between PC5 QoS flow and SLRB should be individually. It is not appropriate for such configurations configured in a cell-specific manner via SIB. To avoid unnecessary network configuration and specification impacts, for RRC idle/inactive UE, it can follow the same operation as out of coverage UE that using pre-configured PC5 QoS rules, PC5 QoS parameters/profiles and SLRB related configuration.
Observation 1: It is not appropriate to configure the mapping between PC5 QoS flow and SLRB and other SLRB related configuration in a cell-specific manner via SIB. 
Proposal 1: For RRC idle/inactive UE, it could use pre-configured SLRB related configuration as out of coverage UE.
In our view, per-flow QoS model used for sidelink unicast also can be used for sidelink groupcast and broadcast. That is, no matter what the cast type is, transmitter UE could use provisioned/preconfigured PC5 QoS rules, PC5 QoS parameters, (pre-)configured SLRBs, as well as PC5 QoS flow to SLRB mapping to map arrived packets to PC5 QoS flows and further map PC5 QoS flows to SLRBs. The differences are, for unicast, the transmitter UE needs to exchange some SLRB related configuration with the peer UE and the SLRBs could be bidirectional, while for groupcast and broadcast, the SLRB configured in transmitter does not need to be informed to receivers. In addition, some SLRB configurations such as RLC AM could be configured for unicast whereas is not applicable for groupcast and broadcast. Anyhow, from transmitter side, the per-flow QoS model could be feasible for sidelink groupcast and broadcast. Therefore, it is suggested that an unified QoS model is used for all the three cast types.

Proposal 2: It is suggested that an unified QoS model, i.e. per-flow QoS model, is used for sidelink unicast, groupcast and broadcast.
2.2 Admission control
In NR Uu, when there is a resource request for configuring a DRB for transmitting some QoS flows, network can perform radio admission control that whether the DRB is allowed to be established based on radio resources and load status. In addition, when there is a resource request for a new QoS flow, network can decide whether the new QoS flow is accepted or rejected in the case of resource limitation and which existing QoS flow could be pre-empted by the new QoS flow duing resource limitation based on QoS parameter ARP. 
In LTE V2X, CBR based congestion control was specified, UE can adapt its transmission parameters for each transmission pool based on (pre-)configured mapping table and measured CBR value. However, it cannot be used to perform admission control of transmission of a specific SL logical channel/SLRB. 
Regarding to NR V2X, as discussed above, bearer based per-flow QoS model will be adopted for at least sidelink unicast. Suppose a new PC5 QoS flow still be allowed when PC5 is congested, the QoS performance of all existing services will be degraded due to transmission parameters adjustment. It would be harmful for some advanced and performance stringent V2X services. Therefore, it will be helpful to decide whether a new PC5 QoS flow requested to be transmitted is allowed or rejected when the sidelink is congested or overload. The similar admission control as Uu could be considered for sidelink communication. Specifically, when a new PC5 QoS flow is available for mode 1 UE, network may control whether it is allowed to be transmitted based on PC5 QoS profiles (e.g. GBR or non-GBR, ARP) obtained from core network and sidelink load status. For mode 2 UE, UE itself can decide whether a PC5 QoS flow is allowed to transmit based on provisioned PC5 QoS parameters and sidelink resource status. 

Proposal 3: It would be helpful that admission control be considered when a new PC5 QoS flow is requested for transmission.

2.3 QoS support over Uu
SA2 identified two new combinations of QoS characteristics for V2X services and sent an LS[4] to ask RAN2 and RAN1 whether they are feasible. Obviously, for E-UTRA, the new combinations of QoS characteristics for advance services are hardly to be achieved.
	Within the FS_eV2XARC study item, SA WG2 has studied the mapping between different V2X services and standardized 5QI values (see TR 23.786, Solution #2: QoS Support for eV2X over Uu interface).

SA WG2 concluded that for some services (e.g., Collision Avoidance, Platooning with high LoA) new combination of QoS characteristics values with PDB = 5ms, PER = 10-4 and MDBV = 1354 bytes is needed to fulfil the performance requirements defined in TS 22.186. 

In addition, other services (e.g., Emergency Trajectory Alignment and Sensors information Sharing with high LoA) require another new combination of QoS characteristics values with ultra-low PDB ~1.5 ms, PER=10-5 and MDBV ~1300 bytes. 

Question: SA WG2 would like to ask RAN WG2 and RAN WG1 whether, for Uu over E-UTRA and NR, the two new combinations of QoS characteristics values indicated above are feasible or not.


According to TS 23.501, PDB defines the packet delay between the UE and the UPF that terminates the N6 interface. The delay between a UPF terminating N6 and a gNB usually ranges from 1ms to 5ms which may depend on packet size and packet error rate. Seeing 5QI value 83 in Table 5.7.4-1, when PER=10-4 and MDBV=1354 bytes, the delay between UPF and gNB can be assumed to 1ms. Based on the latency evaluation in TR38.885, the UP latency at radio interface can be less than 1.29ms (when transmission probability p=0.1, SCS 15kHz, configured grant type 2 is assuming). In this case, the 5ms PDB could be realized. Therefore, the first combination of QoS characteristics (PDB = 5ms, PER = 10-4 and MDBV = 1354 bytes) may be feasible in a coarse granularity from RAN2’s perspective. For the second combination (PDB~1.5ms, PER=10-5 and MDBV ~1300 bytes), assuming the delay between UPF and gNB can be as low as 1ms, when transmission probability p=0 and SCS 60kHz assumed for radio latency evaluation (0.47ms and 0.49ms end-to-end latency for configured grant type 1 and type 2 respectively), the ultra-low 1.5ms PDB can be achieved. Otherwise, the ultra-low latency cannot be achieved. However, all these are coarse granularity analyzes, further evaluation and RAN1 confirmation is needed.
Proposal 4: From a coarse granularity, the first combination could be achieved while the second combination may only be feasible in fewer cases. Nevertheless, further evaluation and RAN1 confirmation is needed.
3
Conclusion
In this paper, some controversial aspects in email discussion on QoS were discussed, such as QoS model for groupcast/broadcast and admission control. And we have the following observations and proposals:

Observation 1: It is not appropriate to configure the mapping between PC5 QoS flow and SLRB and other SLRB related configuration in a cell-specific manner via SIB. 
Proposal 1: For RRC idle/inactive UE, it could use pre-configured SLRB related configuration as out of coverage UE.
Proposal 2: It is suggested that an unified QoS model, i.e. per-flow QoS model, is used for sidelink unicast, groupcast and broadcast.
Proposal 3: It would be helpful that admission control be considered when a new PC5 QoS flow is requested for transmission.

Proposal 4: From a coarse granularity, the first combination could be achieved while the second combination may only be feasible in fewer cases. Nevertheless, further evaluation and RAN1 confirmation is needed.
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