


[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #107	R2-1910031
Prague,  Czech Republic, 26 – 30 August 2019	


Agenda item:	11.4.8
Source:	Nokia, Nokia Shanghai Bell
Title:	Discussion on SL radio link management
WID/SID:	5G_V2X_NRSL-Core - Release 16
Document for:	Discussion and Decision
1	Introduction
In the RAN #83 meeting, the NR WID on NR V2X was approved (RP-190766), and the following objectives with respect to QoS were included:
	4.1 	Objective of SI or Core part WI or Testing part WI
· Congestion control [RAN1, RAN2]. 
· Specify support for QoS management [RAN2, RAN3, RAN1]


In the LS (R1-1905780) sent from RAN1, it is mentioned that CBR may be considered as a candidate metric for SL RLM.
Answer 2: RAN1 discussed the following as candidate metric(s) for SL RLM/RLF and expects further input from RAN2 to further progress on this topic:
· Reuse IS/OOS metric in Uu RLM as much as possible but considering the condition that RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes
· Other metrics, e.g., congestion control metric (similar to CBR in LTE), consecutive HARQ-NACKs, etc.
This contribution will discuss about the CBR and location report from a UE at first. Afterwards, using CBR as a candidate metric for the purpose of RLM will also be considered. In the last part of this contribution, we will discuss about the PC5 and Uu availability/unavailability.
2	Discussion
2.1	Reporting the CBR and location from a UE to the gNB
In LTE V2X, UE in RRC_CONNECTED can be configured to report its measured CBR. The CBR in LTE V2X represents the statistical characteristic of the UE-experienced interference, i.e., it stands for the portion of the resources sensed as busy. Moreover, the report can be either periodically or triggered by events, and network can configure which resource pools for UE to report.
For a UE in RRC_CONNECTED, the gNB may configure the UE to report the CBR of configured resource pool regardless whether UE is configured to using SL mode 1 or mode 2 for SL transmission. The reported CBR may be utilized by the gNB to adjust its configuration on the SL resource pools if possible or re-configure UEs to switch from SL mode 1 to SL mode 2 or vice versa. Since a UE in RRC_CONNECTED has established the RRC connection with the gNB, it can proceed with the CBR report in the uplink right away when CBR reporting is triggered. Thus, the NR V2X should at least support the CBR reporting from a UE in RRC_CONNECTED to the gNB. 
Proposal 1: The approach developed in LTE V2X can be considered as a baseline for an NR V2X UE in RRC_CONNECTED to report its CBR.
As multiple UEs in RRC_CONNECTED may be near each other, their measured CBRs can be similar. In this case, having all UEs in RRC_CONNECTED to report their measured CBRs is not efficient from the perspective of signalling overhead. One potential solution to reduce the overhead is to allow the network to collect the locations of the UEs, and the collected location information can be used by the network to select the proper subset of UEs in RRC_CONNECTED to report their measured CBRs.
Proposal 2: RAN2 to discuss if a UE in RRC_CONNECTED should send its location to the gNB, e.g., in order to limit the effort for CBR reporting.
2.2		Reporting the CBR and location from the RX UE to the TX UE in SL unicast
Since the SL unicast TX UE and its peer RX UE might experience different CBRs, it is beneficial for the RX UE to report its measured CBR to the TX UE at least for SL unicast. The CBR sent from the RX UE can assist the TX UE to adjust its resource selection and transmission parameters by taking into account both CBRs that TX UE measured and RX UE reported. Thus, it is beneficial for a SL unicast TX UE to be aware of the CBR experienced in its peer RX UE, e.g., to reduce the retransmission effort and latency. In addition, since PC5-RRC can be used to exchange the AS-layer configuration between the SL unicast TX UE and its peer RX UE, the CBR measured at the RX UE can also be sent to the TX UE by using PC5-RRC.
Proposal 3: RAN 2 to discuss whether/how a RX UE in SL unicast should send its CBR to the TX UE.
As one TX UE might have multiple peer RX UEs from multiple SL unicast links, it is not efficient if all the RX UEs send their measured CBRs to the TX UE, especially if some of the RX UEs are located near each other. Whether a RX UE needs to send its measured CBR to the peer TX UE depends on if another nearby RX UE has already been configured to send its measured CBR. Thus, in order for the TX UE to efficiently select the subset of RX UEs for sending their measured CBRs, location of a SL unicast RX UE can be sent to its peer TX UE, e.g., by using PC5-RRC.
Proposal 4: RAN2 to discuss whether/how a RX UE in SL unicast can send its location to its peer TX UE, e.g., in order to limit the effort for CBR reporting.
2.3 		Using CBR for RLM/RLF
As mentioned in the introduction, the LS from RAN1 (R1-1905780) indicates that CBR may be considered as a candidate metric for SL RLM. From our understanding, the RLM can be used for two purposes:
1) RLM is used to determine if a radio link should be considered as failed and, therefore, to declare the RLF;
2) The result/outcome from RLM can be used by the UEs to take the proper actions after detecting an RLF, e.g., to adjust the radio link re-establishment parameters.
In the first item, the quality of a radio link depends on both the desired signal power and the interference power at the RX UE. As mentioned before, the CBR represents the statistical characteristic of the UE-experienced interference. Thus, it cannot be directly used to indicate the interference level at a specific time instance. Moreover, the CBR does not consider the power of the desired signal at the RX UE. Thus, without considering other metrics, CBR cannot be used to indicate the radio link status. 
Observation 1: Without combining with other metrics, the CBR cannot be used for radio link failure detection.
However, regarding the second item above, though the CBR alone cannot be used to detect the radio link failure, we think it can still provide useful information at least for adjusting the radio-link re-establishment parameters. For example, the CBRs measured by the RX UE from multiple resource pools can assist the TX UE with a proper selection of the resource for the re-establishment.   
Proposal 5: Before determining the candidate metrics used for RLM, RAN2 should discuss the purposes of RLM, e.g., whether the result/outcome from the RLM should be used for adjusting the radio-link re-establishment parameters.
2.4 		PC5 and Uu availability
Another issue related to SL RLM is on determination of PC5 interface availability for e.g. RAT/interface selection. The following conclusions were agreed in the RAN2#105 meeting related to RAT/interface selection:
Agreements on RAT/interface selection:
1: The access stratum is not provided with a mapping between V2X services and related radio interfaces.
2: Irrespective of the UE coverage status and RRC status, the UE access stratum signals to UE upper layers the Uu/PC5 availability information, and UE upper layer selects the radio interface.
3: Agrees on the need of the criteria for UE access stratum to determine the availability/unavailability of Uu interface for V2X communication.
4: The UE in-coverage/out-of-coverage status is used as baseline to determine the availability/unavailability of the Uu radio interface. Need of others may be discussed in WI.
5: We will specify the criteria but we will not specify exactly when the Uu availability/unavailability is signaled from UE access stratum to UE upper layer.
6: Agrees there is no need to specify what UE access stratum should signal to UE upper layer related to Uu interface availability/unavailability.
7: The need to specify the criteria for UE access stratum to determine the availability/unavailability of PC5 interface may be discussed in WI. 
In LTE V2X, whether a UE can select a specific subcarrier for transmission via PC5 is related with the CBR value of that subcarrier, which is related with the resource availability of the PC5 interface. This approach is able to avoid a heavy congestion in PC5, since UE is only allowed to transmit on the PC5 subcarriers if their CBR values are below the configured or the preconfigured threshold. Thus, in NR V2X, the CBR can still be considered as a candidate metric to decide the availability of the PC5 interface. In addition, since NR V2X will provide multiple services with divergent QoS requirements, the availability of the PC5 interface should be determined with respect to each PC5 QoS flow, which is the finest granularity of QoS differentiation.  
Proposal 6: The CBR is considered as a candidate metric to determine the PC5 availability for each PC5 QoS flow.
As agreed in RAN2#105 meeting, the in-coverage/out-of-coverage status can be used as a baseline to determine the availability/unavailability of the Uu interface. In this case, the upper layers at an in-coverage UE can select the Uu interface for transmission, while the admission control and resource allocation will be performed at the gNB. When the gNB performs the admission control and resource allocation, the resource availability and the radio condition of the Uu interface need to be taken into account. In other words, network should only admit and allocate resource to the QoS flows whose QoS requirements can be met under the real-time resource availability and radio conditions. In addition, since the resources for transmissions via the Uu interface are allocated by the gNB, UE is not aware of the Uu resource availability. Thus, just relying on the in-coverage/out-of-coverage status, an in-coverage UE cannot easily predict whether a QoS flow can be supported by the network via the Uu interface or not. In case an in-coverage UE is rejected from the admission control for a specific QoS flow, it needs to re-select another interface and the re-selection procedure will introduce additional latency.
Proposal 7: RAN2 to consider whether/how network should provide more detailed information regarding the Uu availability/unavailability for each QoS flow. 
3	Conclusion
Proposal 1: The approach developed in LTE V2X can be considered as a baseline for an NR V2X UE in RRC_CONNECTED to report its CBR.
Proposal 2: RAN2 to discuss if a UE in RRC_CONNECTED should send its location to the gNB, e.g., in order to limit the effort for CBR reporting.
Proposal 3: RAN 2 to discuss whether/how a RX UE in SL unicast should send its CBR to the TX UE.
Proposal 4: RAN2 to discuss whether/how a RX UE in SL unicast can send its location to its peer TX UE, e.g., in order to limit the effort for CBR reporting.
Observation 1: Without combining with other metrics, the CBR cannot be used for radio link failure detection.
Proposal 5: Before determining the candidate metrics used for RLM, RAN2 should discuss the purposes of RLM, e.g., whether the result/outcome from the RLM should be used for adjusting the radio-link re-establishment parameters.
Proposal 6: The CBR is considered as a candidate metric to determine the PC5 availability for each PC5 QoS flow.
Proposal 7: RAN2 to consider whether/how network should provide more detailed information regarding the Uu availability/unavailability for each QoS flow. 






