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1
Introduction

In this contribution, we will discuss how to handle the ongoing data transmission/SLRBs when UE’s coverage or RRC state or communication mode changes.

Discussion

2.1 SLRB maintenance 
The network coverage or RRC state of the UE may change from time to time. As we know, UE in different states obtains sidelink transmission resources and SLRB configuration in different ways. For example, UE in RRC connected state acquires sidelink transmission resources and SLRB configuration from gNB via dedicated signalling. UE in RRC idle/inactive gets resources and SLRB configuration from SIB configuration while out of coverage UE gets resources and SLRB configuration from pre-configuration. It is not clear how to handle the ongoing data transmission/ SLRBs, when UE’s coverage or RRC state or communication mode changes. 

Generally, UE’s network coverage/RRC state/communication mode change can be classified into the following scenarios:
Case 1: UE moves from RRC idle/inactive to RRC connected, or vice versa.
Case 2: UE moves from out of coverage to RRC connected, or vice versa.
Case 2: UE in RRC idle/inactive turns into out of coverage, or vice versa.

Case 3: UE’s communication mode changes from mode 2 to mode 1, or vice versa.

Proposal 1: Whether the established SLRBs can be continuously used when UE’s communication mode or network coverage or RRC state changes should be studied.
Suppose UE moves from RRC connected state to out of coverage, the ongoing data transmission might be interrupted if SLRBs established in RRC connected state are released and new SLRBs are established based on preconfiguration. The same issue applies to other state transition. Thus, to ensure service continuity, it is beneficial to continue using the previously established SLRBs for ongoing data transmission when UE’s communication mode/network coverage/RRC state changes. 
To be specific, when UE moves from RRC connected state to RRC idle/inactive/out of coverage, or UE in RRC idle/inactive turns into out of coverage (or vice versa), UE neglects the parameters that does not used for mode 2 (e.g. LCG ID) and keeps using the previously established SLRBs for ongoing data transmission. If the SLRB configuration in SIB/preconfiguration is different from previously established SLRBs in RRC connected state, it is up to UE implementation when and whether to reconfigure these SLRBs.
However, when UE moves from RRC idle/inactive/out of coverage to RRC connected or UE’s communication mode changes from mode 2 to mode 1, UE should report all the established SLRBs to the gNB. Specifically, the reported information may include destination ID, cast type, QoS information of QoS flows mapped to each SLRB, logical channel of each SLRB, and other Tx only and both Tx and Rx related SLRB parameters. Then gNB configures the corresponding LCG for each of the SLRBs so that UE can report SL BSR to gNB for sidelink resource allocation for these SLRBs. In addition, gNB may perform admission control and reconfigure some SLRBs according to QoS information of QoS flows or release some SLRBs. UE continues using the previously established SLRBs for ongoing data transmission until receiving SLRB reconfiguration from gNB.
Proposal 2: To ensure service continuity, it is beneficial to continue using the previously established SLRBs for ongoing data transmission when UE’s communication mode/network coverage/RRC state changes.
Proposal 3: When UE moves from RRC idle/inactive/out of coverage to RRC connected or UE’s communication mode changes from mode 2 to mode 1, UE should report all the established SLRBs to the gNB. gNB may reconfigure/release some of these SLRBs.

Proposal 4: When UE moves from RRC connected state to RRC idle/inactive/out of coverage, or UE in RRC idle/inactive turns into out of coverage (or vice versa), UE could continue using the previously established SLRBs for ongoing data transmission and it is up to UE implementation when and whether to reconfigure these SLRBs.

Suppose UE in RRC idle/inactive state intend to perform sidelink unicast communication but no SLRB configuration for SL unicast communication is provided in V2X-SIB (e.g. only SLRB configuration of broadcast and groupcast is provided), it is suggested that UE tries to enter RRC connected state to acquire SLRB configuration via dedicated signaling.
Proposal 5: If no suitable SLRB configuration is provided in V2X-SIB, RRC idle/inactive UE may enter RRC connected state to acquire SLRB configuration via dedicated signaling.
2.2 SLRB (re-)establishment
In RAN2#106 meeting, it was agreed that 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. In this section, we will discuss the FFS issue.
For a RRC_CONNECTED Tx UE to perform sidelink broadcast/groupcast, it establishes the SLRB upon receiving the SLRB configuration from gNB. At Rx UE side, the corresponding Rx SLRB is established upon receiving the first MAC PDU of the SLRB. The Tx UE reconfigures the SLRB when receiving SLRB reconfiguration from gNB. For Rx UE, when to reconfigure SLRB is up to UE implementation.

Proposal 6: For sidelink broadcast/groupcast, at Rx UE side, the corresponding Rx SLRB is established upon receiving the first MAC PDU of the SLRB. When to reconfigure SLRB is up to UE implementation.
For a RRC_CONNECTED Tx UE tries to initiate sidelink unicast communication, after receiving SLRB (re-)configuration from gNB, the Tx UE sends PC5 AS configuration (for SLRB (re-)configuration) to Rx UE. When receiving the AS configuration, Rx UE determines whether to accept the (re-)configuration and establishes/reconfigures the SLRB at Rx side. If it is accepted, Rx UE sends PC5 AS configuration complete message to Tx UE. When receiving AS configuration complete message from Rx UE, the Tx UE establishes/reconfigures the SLRB at Tx side. For RRC_IDLE/INACTIVE UE or out-of-coverage UE, if it has PC5 QoS flows to transmit and SIB-based/pre-configured SLRB configuration associated with the PC5 QoS profile is available, UE initiates PC5 AS configuration procedure as above.
Proposal 7: For sidelink unicast, upon obtaining SLRB configuration from NW/pre-configuration, the Tx UE initiates PC5 AS configuration (SLRB configuration) procedure with the peer/Rx UE. At Rx UE side, it establishes the Rx SLRB when the SLRB configuration is acceptable. The Tx UE establishes the SLRB when receiving the SLRB configuration acknowledgement from the Rx UE.
3
Conclusion
In this contribution, how to handle the ongoing data transmission/SLRBs when UE’s coverage or RRC state or communication mode changes and when UE establishes/reconfigures SLRBs were discussed. And we have the following proposals:

Proposal 1: Whether the established SLRBs can be continuously used when UE’s communication mode or network coverage or RRC state changes should be studied.
Proposal 2: To ensure service continuity, it is beneficial to continue using the previously established SLRBs for ongoing data transmission when UE’s communication mode/network coverage/RRC state changes.
Proposal 3: When UE moves from RRC idle/inactive/out of coverage to RRC connected or UE’s communication mode changes from mode 2 to mode 1, UE should report all the established SLRBs to the gNB. gNB may reconfigure/release some of these SLRBs.

Proposal 4: When UE moves from RRC connected state to RRC idle/inactive/out of coverage, or UE in RRC idle/inactive turns into out of coverage (or vice versa), UE could continue using the previously established SLRBs for ongoing data transmission and it is up to UE implementation when and whether to reconfigure these SLRBs.

Proposal 5: If no suitable SLRB configuration is provided in V2X-SIB, RRC idle/inactive UE may enter RRC connected state to acquire SLRB configuration via dedicated signaling.

Proposal 6: For sidelink broadcast/groupcast, at Rx UE side, the corresponding Rx SLRB is established upon receiving the first MAC PDU of the SLRB. When to reconfigure SLRB is up to UE implementation.
Proposal 7: For sidelink unicast, upon obtaining SLRB configuration from NW/pre-configuration, the Tx UE initiates PC5 AS configuration (SLRB configuration) procedure with the peer/Rx UE. At Rx UE side, it establishes the Rx SLRB when the SLRB configuration is acceptable. The Tx UE establishes the SLRB when receiving the SLRB configuration acknowledgement from the Rx UE.
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