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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]One objective of the V2X WI is to specify QoS management for NR to support advanced V2X services [1]:
4. Specify support for QoS management [RAN2, RAN3, RAN1]

At the RAN1 Adhoc 1901 meeting, the following agreement was taken:
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)
· Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.

At the RAN1 #96 meeting, the following conclusion was achieved:
· It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB
· [bookmark: OLE_LINK25][bookmark: OLE_LINK14]Consequently, it is recommended to specify the corresponding details in the WI phase

Besides the QoS metrics agreed by RAN1, data rate is also supported from the AS perspective at the RAN2 #105 meeting. QoS model for NR sidelink unicast and group/broadcast are also agreed:
· From the AS perspective, data rate requirements need to be further supported for NR SL, besides QoS metrics (i.e. priority, latency and reliability) as well as minimum required communication range concluded by RAN1.
· From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.
· RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.

In this contribution, we discuss the remaining RAN1 aspects of QoS management for the WI. 
Discussion
QoS parameter carried in SCI
In LTE Release 14/15, QoS management for SL is based on ProSe Per-Packet Priority (PPPP) and/or ProSe Per-Packet Reliability (PPPR), which is delivered from higher layer. Due to the above parameters are needed in physical layer. The delivery for these parameters from higher layer is needed. Whether more than one parameter or only one parameter is needed in the physical layer need to be considered. More parameters will complicate L1 transmission schemes and burden any SCI designs. Therefore, our preference is to keep only one parameter that reflects QoS in SCI. 

[bookmark: OLE_LINK34][bookmark: OLE_LINK18]Proposal 1: There is a single parameter carried in SCI relating to QoS.
PSCCH/PSSCH multiplexing
Different multiplexing structure options can help meeting different QoS requirement for reliability, latency, minimum required communication range. ‘Option 3’ could meet all QoS requirements since it is flexible enough to cover all other options.
[image: ]
Figure1. Configuration of PSCCH symbols in Option 3
As analysed in [2], with option 3, if the PSCCH is transmitted on a large number of symbols, fewer RBs can be occupied, thus the PSCCH can switch between TDM and FDM with PSSCH based on configuration, which allows better PSCCH coverage. This configuration can be used in relaxed latency requirements scenario. On the other hand, if a small number of symbols are configured, the UE is able to process the PSCCH and its PSSCH faster, thus can reduce the turnaround time so that stringent latency requirements can be achieved.
[bookmark: OLE_LINK35]Proposal 2: Support multiplexing structure ‘Option 3’ with different configurations of PSCCH duration to meet different QoS requirements.

[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Congestion control considerations
As agreed in RAN1-AH-1901, at least one congestion metric for NR sidelink can be introduced. At RAN1 #96 meeting, it is concluded that it is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB, and the corresponding details is recommended to be specified in the WI phase. The congestion metric of channel busy ratio (CBR) was adopted for LTE sidelink-based V2X to assist resource allocation. Channel occupation and interference measurements are also needed for NR sidelink based V2X. For instance, the UE may prioritize transmission(s) from among those it has pending based on the respective QoS requirements. Thus, CBR can be used as a metric for NR sidelink-based V2X. Some enhancements are needed to current LTE CBR mechanism. For example, the size of the window where the CBR is measured (sensed over) need to be considered to adapt to NR QoS requirement.
With SL resource allocation mode 2, PHY layer QoS measurement metrics can be considered for congestion control. Utilization of GF in NR V2X is discussed in contribution [4] as the best way to meet the latency and reliability requirements. NR’s higher reliability targets may require more retransmissions, and a grant-free transmission mode, which can (pre)-configure UE specific repetition patterns, and is more robust to collisions. The resources for GF transmission can be reconfigured according to the congestion control measurements. For instance, the TFRP pattern can be selected according to the CBR measurement result.
[bookmark: OLE_LINK104][bookmark: OLE_LINK105][bookmark: OLE_LINK57][bookmark: OLE_LINK59][bookmark: OLE_LINK41][bookmark: OLE_LINK30][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK49][bookmark: OLE_LINK95][bookmark: OLE_LINK55]Proposal 3: At least CBR-based congestion control is supported and enhancements are needed to LTE CBR mechanism.

[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK36]In-device coexistence issue
[bookmark: OLE_LINK53]In RAN2 #105 meeting, following agreements are achieved:
· From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.
· RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.
In LTE, when transmitting a sidelink packet, if a UE uplink transmission on a serving cell overlaps in time domain with a sidelink transmission on shared carrier or on another serving cell where the sidelink transmission does not occur, and the PPPP in the corresponding SCI format 1 is smaller than a PPPP threshold defined by higher layers, sidelink transmission shall be prioritized. For conflict between NR uplink and NR sidelink, as QoS model for NR sidelink groupcast and broadcast is based on per-packet, mechanism in LTE can be reused. For NR sidelink unicast, QoS model is based on QoS flow, which is similar with NR uplink. QoS requirement between NR uplink, which uses 5QI as QoS parameter, and NR sidelink, which uses PQI as QoS parameter, can be mapped and reflected in one parameter in physical layer. Then QoS requirement can be compared so that high priority data packet can be transmitted.
Proposal 4:  For conflict between NR uplink and NR sidelink:
· Per-packet QoS comparison is used for NR sidelink groupcast and broadcast.
· [bookmark: OLE_LINK23]Mapping of QoS parameters between NR uplink and NR sidelink unicast is needed, then QoS requirement can be compared.

In NR V2X WI [1], for in-device coexistence between LTE and NR sidelinks, TDM-based solutions need to be specified. In contribution [5], long term time-scale coordination and short term time-scale coordination TDM solutions are discussed. For short term time-scale coordination TDM solution, when LTE Tx and NR Tx overlap, transmission on one RAT can be dropped in a UE implementation way. Due to the QoS model for NR sidelink unicast is based on QoS flows, QoS model for NR sidelink unicast are different from LTE sidelink, which is per-packet. The QoS comparison between LTE and NR packet is not enabled for NR unicast. Some mapping rule needs to be defined, for example, a QoS threshold for LTE or NR is defined or pre-configured. For NR sidelink broadcast, it is mentioned in [3] that mapping of PPPP, PPPR to the new PQI values may be necessary. 
Proposal 5:  For overlap between NR sidelink Tx and LTE sidelink Tx in short term time-scale coordination TDM solution, QoS mapping rules should be defined between NR sidelink unicast and LTE sidelink.

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discuss QoS related parameters and the usage of QoS related attributes in the V2X physical layer. Based on above discussions, following observation and proposals are given. 
Proposal 1: There is a single parameter carried in SCI relating to QoS.
Proposal 2: Support multiplexing structure ‘Option 3’ with different configurations of PSCCH duration to meet different QoS requirements.
Proposal 3: At least CBR-based congestion control is supported and enhancements are needed to LTE CBR mechanism.
Proposal 4:  For conflict between NR uplink and NR sidelink:
· Per-packet QoS comparison is used for NR sidelink groupcast and broadcast.
· Mapping of QoS parameters between NR uplink and NR sidelink unicast is needed, then QoS requirement can be compared.
Proposal 5:  For overlap between NR sidelink Tx and LTE sidelink Tx in short term time-scale coordination TDM solution, QoS mapping rules should be defined between NR sidelink unicast and LTE sidelink.

References
1. [bookmark: OLE_LINK84][bookmark: OLE_LINK83]RP-190766, “New WID on 5G V2X with NR sidelink”, LG Electronics, RAN#83, Shenzhen, China, March 18-21, 2019.
1. R1-1903943, “Sidelink physical layer structure for NR V2X”, Huawei, HiSilicon, Xi’an, China, April 8 - 12, 2019.
1. 3GPP TR 23.786 V2.0.0 (2019-03); 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Study on architecture enhancements for EPS and 5G System to support advanced V2X services (Release 16).
1. R1-1903947, “Sidelink resource allocation mode 2 for NR V2X”, Huawei, HiSilicon, Xi’an, China, April 8 - 12, 2019.
1. R1-1903953, “In-device coexistence between LTE and NR sidelinks,” Huawei, HiSilicon, Xi’an, China, April 8 - 12, 2019.

image1.png
PSSCH — PSSCH





