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1 Introduction
In the last RAN2 meeting, the details about NR SL QoS handing was discussed, and the following agreements were reached [1].

	1.  Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.
2.  For an RRC_CONNECTED UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB.
3.  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.
4.  FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned 
5.  For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When an RRC_IDLE/INACTIVE UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the PC5 QoS profile of that flow based on SIB configuration.
6.  FFS how to describe each PC5 QoS profile in the SIB, pending SA2’s final conclusion on what PC5 QoS parameters are included in a PC5 QoS profile 
7.  For OoC UEs, SLRB configurations and the mapping of PC5 QoS profile to SLRB are pre-configured. When an OoC UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the flow based on pre-configuration.
8.  FFS what is used to realize for PC5 QoS flow to SLRB mapping in pre-configuration (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.
9.  For SL unicast of a UE, the NW-configured/pre-configured SLRBs configurations include the SLRB parameters that are only related to TX, as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs.
10.  For SL unicast, the initiating UE informs the peer UE of SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs. FFS on the detailed parameters.
11.  For SL unicast, do not allow a UE to configure “SLRB parameters only related to TX” for the peer UE in SL via PC5 RRC message. FFS how to handle SRLB parameters only related to RX.
12.  For SL groupcast and/or broadcast, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX.
13.  Those SLRB parameters which are related to both TX and RX and thus need to be aligned between a UE and all its peer UE(s) should be fixed in the Spec for SL groupcast and broadcast.
14.  For SL broadcast, how to set SLRB parameters only related to RX is up to UE implementation. FFS for groupcast case.
15.  SLRB configurations should be (pre-)configured for SL unicast, groupcast/broadcast separately. FFS on the need of separate SLRB configurations between groupcast and broadcast.


According to the above agreements, for the case where the UE initiates the transmission of a new QoS flow, it is clear that the UE can obtain the SLRB configurations and the mapping of QoS flow to SLRB in accordance with its RRC state and coverage status. In addition, there are also the cases where the UE changes its RRC state and/or coverage status when it has some ongoing QoS flows being served. In this contribution, we will discuss how to handle the UE’s SLRB configurations and the mapping of QoS flow to SLRB for such cases.  
2 Discussion 
According to above agreements, for the case where the UE initiates the transmission of a new QoS flow, 

·  If the UE is OOC, SLRB configurations and the mapping of PC5 QoS profile to SLRB are pre-configured. When the UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the flow based on pre-configuration.
·  If the UE is InC and in RRC_IDLE or RRC_INACTIVE state, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When the UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the PC5 QoS profile of that flow based on SIB configuration.
·  If the UE is InC and in RRC_CONNECTED state, for the transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. Then, 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. 
From the above agreements, it can be observed that for the case where the UE initiates the transmission of a new QoS flow, the way the UE obtains the configuration of the mapping between PC5 QoS profile to SLRB and the SLRB configurations will dependent on the UE’s RRC state (i.e. IDLE/INACTIVE or CONNECTED) and the UE’s coverage status (i.e. In-coverage or Out-of-coverage). 
There could be the cases where the UE initiates the transmission of a new QoS flow in one RRC state/coverage status firstly, and change its RRC state and/or coverage status later while the QoS flow is still ongoing. Such possible cases are listed in the following table.

	Scenario#
	Possible scenarios description
	RRC state/coverage status transition 

	Scenario#1
	The UE initiates the transmission of a new QoS flow when it is in OOC. While the QoS flow is ongoing, it is moving to the InC and its serving cell broadcast the Tx resource pools. Then the UE can continue its V2X transmission while stay in the RRC_IDLE state.
	From OOC To InC&RRC_IDLE

	Scenario#2
	The UE initiates the transmission of a new QoS flow when it is in RRC_IDLE state. While the QoS flow is ongoing, it is moving to OOC.
	From InC&RRC_IDLE to OOC

	Scenario#3
	The UE initiates the transmission of a new QoS flow when it is in OOC. While the QoS flow is ongoing, it is moving to the InC and its serving cell does not broadcast the Tx resource pools. Then the UE needs to go into the RRC_CONNECTED state to continue its V2X transmission.
	From OOC to InC&RRC_CONNECTED

	Scenario#4
	The UE initiates the transmission of a new QoS flow when it is in RRC_CONNECTED state. While the QoS flow is ongoing, it is moving to OOC. 
	From InC&RRC_CONNECTED to OOC

	Scenario#5
	The UE initiates the transmission of a new QoS flow when it is in RRC_IDLE state. While the QoS flow is ongoing, it transits to RRC_CONNECTED state, for example, due to the arrival of Uu traffic.
	From RRC_IDLE to RRC_CONNECTED

	Scenario#6
	The UE initiates the transmission of a new QoS flow when it is in RRC_CONNECTED state. While the QoS flow is ongoing, it transits to RRC_IDLE state, for example, due to the finish of the Uu traffic.
	From RRC_CONNECTED to RRC_IDLE


Then an issue that needs to be addressed is: how to handle the configuration of the mapping between the existing QoS flow and SLRB as well as the SLRB configurations when the UE’s RRC state and/or coverage status is changed. There could be the following two options for this issue.

·  Option 1: For the existing QoS flow, the UE should follow the configurations of the mapping between the QoS flow and the SLRB as well as the SLRB configurations that are NW-configured and/or pre-configured in the new RRC state and/or coverage status. For example, if the UE initiates the transmission of a new QoS flow when it is OOC, it establishes the SLRB associated with the QoS flow based on the SLRB configurations and the mapping of PC5 QoS profile to SLRB that are pre-configured. When the UE move to InC and stay in the RRC_IDLE state to continue the Sidelink transmission, it needs to follow the configuraiton of the mapping between the existing QoS flow and the SLRB as well as the SLRB configurations that is broadcasting via the V2X-specific SIB.
·  Option 2: For the existing QoS flow, the UE keeps the configuration of the mapping between the QoS flow and the SLRB as well as the SLRB configurations unchanged. For example, if the UE initiates the transmission of a new QoS flow when it is OOC, it establishes the SLRB associated with the QoS flow based on the SLRB configurations and the mapping of PC5 QoS profile to SLRB that are pre-configured. When the UE move to InC and stay in the RRC_IDLE state to continue the Sidelink transmission, even though the gNB/ng-eNB provides the SLRB configurations and configures the PC5 QoS profile to SLRB mapping via V2X-specific SIB for the existing QoS flow, the UE shall not follow such configurations in the V2X-specific SIB, but contiune to use the configuraitons for the existing QoS flow it has acquired from the pre-configuraiton.
For the Option 1, it follows the same principle for the SLRB configuration for the newly initiated QoS flow. However, with Option 1, it means that the UE may need to perform the QoS flow remapping. Let’s take the example as illustrated in Figure 1 to explain the issue for such a case. The UE initiated the transmission of two SL QoS flows (e.g., with PFI =1 and PFI =2) over PC5 when the UE is OOC. According to the pre-configuration, these two QoS flows are mapped to the same SLRB (e.g. to SLRB 1). Later the UE moves to InC and enters into the RRC_CONNECTED state while these two QoS flows are still ongoing. Then the UE reports the QoS information of the PC5 QoS flows via RRC dedicated signalling to the gNB, and the gNB may configure these two QoS flows to be mapped to different SLRBs (e.g., PFI 1 is mapped to SLRB 1, while PFI 2 is mapped to SLRB2) via RRC dedicated signalling based on the QoS information reported by the UE.
The similar case would happen in the Uu. For such case, it may cause the out-of-delivery issue as illustrated in [2]. To address this issue on the Uu, RAN2 agreed to introduce the End Marker at the SDAP layer for the UL transmission, and it is left up to gNB implementation for the DL transmission [3]. For such remapping case in the SL, the out-of-delivery issue may also occur and should be addressed. 
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Figure 1 QoS flow remapping
For the Option 2, it could avoid the above issues of Option 1 caused by QoS flow remapping and so avoid any further specification impact. However, with this option, it implies that the handling of the newly initiated QoS flow and the ongoing QoS flow are different when the UE is in the same RRC state and coverage status. For example, when the UE transits from RRC_IDLE state to RRC_CONNECTED state, for a newly initiated QoS flow, it will configure the SLRB that this QoS flow is mapped to by following the gNB’s dedicated configuration, while for an ongoing QoS flow, it will follow the configurations it acquired from the V2X-SIB. In addition, for the case that the UE enters into the RRC_CONNECTED state with ongoing QoS flow, the UE still needs to report the QoS profiles of the ongoing QoS flow in order to enable the gNB to perform the scheduling for the UE based on the QoS profiles.

Proposal: RAN2 is kindly asked to discuss the issue that how to handle the configuration of the mapping between the existing QoS flow and SLRB as well as the SLRB configurations when the UE’s RRC state and/or coverage status is changed by considering the following two options:

·  Option 1: For the existing QoS flow, the UE should follow the configurations of the mapping between the QoS flow and the SLRB as well as the SLRB configurations that NW-configured and/or pre-configured in the new RRC state and/or coverage status.
·  Option 2: For the existing QoS flow, the UE keeps the configuration of the mapping between the QoS flow and the SLRB as well as the SLRB configurations unchanged.
3 Conclusion

It may happen that the UE changes its RRC state and/or coverage status when it has some QoS flows ongoing. For such case, it is not clear how to handle the UE’s SLRB configurations and the mapping of QoS flow to SLRB. In this paper, we discussed this issue and have the following proposal: 
Proposal: RAN2 is kindly asked to discuss the issue that how to handle the configuration of the mapping between the existing QoS flow and SLRB as well as the SLRB configurations when the UE’s RRC state and/or coverage status is changed by considering the following two options:

·  Option 1: For the existing QoS flow, the UE should follow the configurations of the mapping between the QoS flow and the SLRB as well as the SLRB configurations that NW-configured and/or pre-configured in the new RRC state and/or coverage status.
·  Option 2: For the existing QoS flow, the UE keeps the configuration of the mapping between the QoS flow and the SLRB as well as the SLRB configurations unchanged.
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