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Introduction
During the RAN2#105 meeting it was agreed that the need for admission control would be covered during the WID [1]: 
	Agreements: 
8: Need of admission control in NR SL can be discussed in WI.




SLRB management is a key aspect of admission control and the associated impacts are discussed in this paper.
SLRB Management
LTE V2X has made use of congestion control techniques, e.g. comparing against CBR thresholds to control the transmission of a V2X packet. This has been performed through adaptation of UE transmission parameters, e.g. MCS, sub-channel number, retransmission number, channel occupancy (CR) limit). Adopting such an “admission” control mechanism was sufficient based on the per packet QoS model and the corresponding QoS requirements for broadcast safety messages (BSM) and other related messages such as CAM and DENM.
Observation 1: LTE V2X congestion control mechanism were considered sufficient for the transmission of BSM/CAM/DENM.
For NR V2X, a dedicated admission control mechanism should be considered essential to ensure stable V2X performance for all UEs including the efficient management of the sidelink (SL) radio resources. An increase in the congestion level of the SL channel will negatively affect the fulfilment of the required QoS services, especially considering that NR V2X has a more stringent range of QoS requirements. Furthermore, the anticipated SL network traffic due to V2X UEs will only increase due to the widespread adoption. Therefore, establishment and release of SLRBs in a controlled manner is therefore needed as part of admission control procedures and may operate in a complimentary manner to the congestion control mechanisms adopted in LTE V2X
Observation 2: Dedicated admission control mechanisms are needed in NR V2X due to the stringent QoS requirements.
In NR Uu, a centralised approach is adopted where the gNB is responsible for the establishment/release of SLRBs. Since the gNB is also responsible for the provision and configuration of SL resources for Mode 1 UEs (RRC_CONNECTED Mode), a similar approach can be considered.  
Proposal 1: Enable centralized form of admission control using the gNB for SLRB management.
The various issues related to SLRB management across different states are discussed in the following sub-sections.
TX UE in RRC_CONNECTED
SLRB Establishment
RAN2 agreed the signalling flows and procedures for SLRB (pre-) configuration agreed by RAN2 as in [2]. 
In Figure 1, UE requests for SLRB configuration after packets arrive. We think that in unicast packets will arrive after one UE discovers the other UE and set up a PC5-S direct link. Thus, the UE should request SLRB configuration to NG-RAN after the PC5 direct link setup via PC5-S signalling.
In addition, as in LTE and captured in [3], the UE in RRC_CONNECTED can send a Sidelink UE Information to the serving cell if it is interested in sidelink transmission in order to request sidelink resources. We think that the Sidelink UE Information can be used not only to request sidelink resources but also to request SLRB configuration.
Accordingly, we propose that the UE sends the Sidelink UE Information to NG-RAN in order to request SLRB configuration as well as sidelink resources after the PC5 direct link setup via PC5-S signalling.
Proposal 2: The UE sends the Sidelink UE Information to NG-RAN in order to request SLRB configuration as well as sidelink resources after the PC5 direct link setup via PC5-S signalling.


 
Figure 1: SLRB configuration for SL unicast, UE specific in TR 38.885

SLRB Rejection
In addition, if the UE is connected to 5GC, a SLRB configuration will be received from the serving cell. Then, the UE connected to 5GC configures SLRBs and performs SL transmissions to the RX UE(s). In this case, it is not clear whether NG-RAN can reject the request for SLRB configuration for UE in RRC_CONNECTED. If it is possible, it is likely that upon rejection the UE releases the PC5 direct link. However, it is not clear whether NG-RAN can explicitly indicate rejection to the request.
Observation 3: It is not clear whether NG-RAN can reject the request for SLRB configuration for UE in RRC_CONNECTED.
Proposal 3: RAN2 should discuss whether NG-RAN can reject the PC5 direct link for UE in RRC_CONNECTED. If NG-RAN can reject, RAN2 should further discuss how NG-RAN can reject e.g. by an explicit signalling.
Meanwhile, if UE is connected to EPC, instead of 5GC, EPC would not fully support NR Sidelink Communication. As agreed in SA2 [2], for NR sidelink in case of EPC, per-flow QoS model is to be applied for unicast, groupcast and broadcast. Thus, UE connected to EPC will not receive a SLRB configuration from the serving cell.
Proposal 4: If UE is connected to EPC, UE configures SLRBs without reception of SLRB configuration from the network and performs SL transmissions to the RX UE(s).
TX UE in RRC_IDLE/RRC_INACTIVE/Out-Of-Coverage 
The challenge in implementing SLRB management procedures when operating in Mode 2 is the de-centralised nature of SL communications. The TX UE has to leverage SLRB management criteria provided in the system information or pre-configuration since it has been agreed in RAN2#106 [3], that the SLRB configurations would be provided via SIB for RRC_IDLE/RRC_INACTIVE UEs and via pre-configuration for Out-of-Coverage UEs. It should also be noted that leaving the criteria to UE implementation may result in non-uniform behaviour in terms of SLRB management among different UEs.
Proposal 5: Enable a decentralized form of admission control for TX UEs for SLRB management based on a set of specified criteria.
SLRB Reconfiguration during State Transition
When UE enters RRC_CONNECTED, dedicated sidelink configuration of SLRBs can be provided to UE. Such dedicated configuration will be provided only after UE reports Sidelink UE Information to NG-RAN. UE may need to perform sidelink transmissions even before reporting of Sidelink UE Information. Thus, it is proposed that if UE performing NR sidelink transmissions enters RRC_CONNECTED, UE continues to perform NR sidelink transmissions as configured in RRC_IDLE or RRC_INACTIVE until NG-RAN potentially reconfigures SLRBs via dedicated signalling.
Proposal 6: If UE performing NR sidelink transmissions enters RRC_CONNECTED, UE continues to perform NR sidelink transmissions as configured in RRC_IDLE or RRC_INACTIVE until NG-RAN potentially reconfigures SLRBs (except for resource pool configuration).
In addition, UE may leave RRC_CONNECTED due to either reception of RRC Release message or Uu link failure. If UE has been performing sidelink transmissions based on dedicated signalling before leaving RRC_CONNECTED, UE may need to continue performing sidelink transmissions even after leaving RRC_CONNECTED. However, after cell selection UE may wait for some time until UE receives system information from the new cell e.g. with on-demand SI delivery. Thus, a timer can be given so that UE could keep using the dedicated sidelink configuration until the timer expires. Then, UE will change to sidelink configuration acquired from system information at the new cell.
Proposal 7: If UE performing NR sidelink transmissions leaves RRC_CONNECTED, UE continues to perform NR sidelink transmissions as configured in RRC_CONNECTED until a timer expires, if configured by NG-RAN (except for resource pool configuration) and then reconfigure NR sidelink based on system information.
Conclusions
This discussion paper brought about the following observations:
Observation 1: LTE V2X congestion control mechanism were considered sufficient for the transmission of BSM/CAM/DENM. 
Observation 2: Dedicated admission control mechanisms are needed in NR V2X due to the stringent QoS requirements.
Observation 3: It is not clear whether NG-RAN can reject the request for SLRB configuration for UE in RRC_CONNECTED.
The proposals are summarised as follows:
Proposal 1: Enable centralized form of admission control using the gNB for SLRB management.
Proposal 2: The UE sends the Sidelink UE Information to NG-RAN in order to request SLRB configuration as well as sidelink resources after the PC5 direct link setup via PC5-S signalling.
Proposal 3: RAN2 should discuss whether NG-RAN can reject the PC5 direct link for UE in RRC_CONNECTED. If NG-RAN can reject, RAN2 should further discuss how NG-RAN can reject e.g. by an explicit signalling.
Proposal 4: If UE is connected to EPC, UE configures SLRBs without reception of SLRB configuration from the network and performs SL transmissions to the RX UE(s).
Proposal 5: Enable a decentralized form of admission control in UEs for SLRB management based on a set of specified criteria.
Proposal 6: If UE performing NR sidelink transmissions enters RRC_CONNECTED, UE continues to perform NR sidelink transmissions as configured in RRC_IDLE or RRC_INACTIVE until NG-RAN potentially reconfigures SLRBs (except for resource pool configuration).
Proposal 7: If UE performing NR sidelink transmissions leaves RRC_CONNECTED, UE continues to perform NR sidelink transmissions as configured in RRC_CONNECTED until a timer expires, if configured by NG-RAN (except for resource pool configuration) and then reconfigure NR sidelink based on system information.
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