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Introduction
In the last meeting, this issue on the SLRB configuration handling during the UE state transition was discussed with the following agreement reached [1]. 
	1.  When UE performs state transition, the mapping between PC5 QoS profile and SLRB should follow the SLRB configurations of the new UE state. FFS for the UE behavior before the acquisition of new configuration.


In this contribution, we further discuss some remaining issues that are related to the SLRB configuration handling during UE state transition.
Discussion
According to the previous agreements, 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) as below:
· For RRC_CONNECTED UE: via NW configuration by RRC dedicated signalling;
· For RRC_IDLE/INACTIVE UE: via NW configuration by SL specific SIB; 
· For OOC UE: via Pre-configuration
During motion of the UE, the UE state (including the UE’s RRC state and coverage status) may change. In the last meeting, it has been agreed that the mapping between the PC5 QoS profile and the SLRB should follow the SLRB configurations of the new UE state. The mapping between the PC5 Qos profile and the SLRB is actually belonging to the SDAP configuration of the SLRB. In addition to the SDAP configuration, the SLRB configuration also includes the PDCP, RLC and LCH related configurations. For such configurations, we think the same principle as to the SDAP configuration should be followed when the UE performs the state transition, i.e. the PDCP, RLC and LCH of the SLRB configuration should also follow the configurations obtained from the new UE state.
Proposal 1: When the UE performs state transition, the SLRB configurations including the PDCP, RLC and LCH should follows the ones obtained from the new UE state.
All the possible scenarios for UE state transition are summarized in the following Table.
	Scenario#
	UE state transition
	Signalling change

	Scenario#1
	From OOC To RRC_IDLE/INACTIVE
	Pre-configuration => SIB configuration

	Scenario#2
	From RRC_IDLE/INACTIVE to OOC
	SIB configuration => Pre-configuration

	Scenario#3
	From OOC to RRC_CONNECTED
	Pre-configuration => Dedicated configuration

	Scenario#4
	FromRRC_CONNECTED to OOC
	Dedicated configuration => Pre-configuration

	Scenario#5
	From RRC_IDLE/INACTIVE to RRC_CONNECTED
	SIB configuration => Dedicated configuration

	Scenario#6
	From RRC_CONNECTED to RRC_IDLE/INACTIVE
	Dedicated configuration => SIB configuration


The above 6 scenarios can be categorized into two groups by when the UE gets the SLRB configurations to be used in the new RRC/coverage status: 
· Group 1: Scenario #2, #4, #6
For this group of scenarios, before the UE transits to the new UE state, it may already have the SLRB configuration to be used in the new UE state in advance for the existing PC5 QoS flows. For example, for scenario #6, when the UE is in RRC_CONNECTED in the serving cell and the serving cell broadcasts the SL specific SIB, the UE can obtain the SLRB configurations from such SIB before it transits to the RRC_IDLE state.
So for such scenarios, when the UE changes the UE state, the UE should apply the SLRB configurations of the new UE state immediately.
· Group 2: Scenario #1, #3, #5
For this group of scenarios, the UE can only obtain the SLRB configurations to be used in the new UE state after it transits to the corresponding UE state. For example, for scenario #5, when the UE is in RRC_IDLE, it only has the SLRB configurations broadcasted in the SL specific SIB. Only after it establish the RRC connection and sends the SidelinkUEInformation, can it obtain the SLRB configurations from the dedicated signalling. 
For such scenarios, there is a period during which the UE has already been in the new state but has not got the SLRB configurations in the new UE state. Specifically, for these three scenarios, such a period is as follows respectively:
· For scenario #1: from the moment that the UE detects a cell to camp for NR Sidelink communication until the UE obtains the SL specific SIB which including the SLRB configurations;
· For scenario #3: from the moment that the UE detects a cell to camp for NR sidelink communication until the UE obtains the V2X dedicated configuration via the RRC reconfiguration procedure;
· For scenario #5: from the moment that the UE receives the RRC connection setup/resume message until the UE obtains the V2X dedicated configuration via the RRC reconfiguration procedure.   
During such periods, there could be two options for the UE behaviour:
· Option 1: UE suspends the NR sidelink communication during such period;
· Option 2: the UE keeps the NR sidelink communication by using the SLRB configurations obtained from the old UE state.
It is obvious that Option 2 should be the way to go in order to guarantee the V2X service continuity. 
Based on the above discussion, it is proposed that:
Proposal 2: In case the UE performs the state transition, the UE should apply the SLRB configurations of the new UE state, as long as the UE enters the new state and obtains the new SLRB configurations.
Proposal 3: During the transient period where the UE has already been in the new UE state but has not obtained the SLRB configuration in the new state, the UE should continue using the SLRB configurations obtained in the old UE state.
Proposal 3a: Such a transient period as in Proposal 3 includes:
· From the moment that the UE detects a cell to camp for NR Sidelink communication until the UE obtains the SL specific SIB which including the SLRB configuration;
· From the moment that the UE detects a cell to camp for NR sidelink communication until the UE obtains the SL dedicated configuration via the RRC reconfiguration procedure;
· From the moment that the UE receives the RRC connection setup/resume message until the UE obtains the SL dedicated configuration via the RRC reconfiguration procedure.
In addition to the above 6 scenarios for the UE state transition, there is another similar scenario that also needs to be considered for the handling of SLRB configuration, i.e. the cell reselection (which is actually a scenario from RRC_IDLE/INACTIVE to RRC_IDLE/INACTIVE). For such a scenario, there could be two possible cases.
· Case 1: the new cell to which the UE reselects has been periodically broadcasting the SL specific SIB before the UE reselects to it. For such a case, it can be left to UE implementation to obtain the SLRB configurations of the new cell in advance when it was still camping on the old cell, just like the UE behaviour to maintain service continuity during cell reselection in LTE V2X SL.
· Case 2: the SL specific SIB is an on demand SIB in the new cell which belongs to a different valid area than the old cell, and the new cell to which the UE reselects has not broadcasted such SIB when the UE reselects to it. In this case, the UE needs to obtain the SL specific SIB via the random access procedure for SI request first. During such a period, the UE should be able to continue the NR sidelink communication. Then, one issue is what SLRB configuration the UE should use. In our thinking, the simplest way is to allow the UE to continue using the SLRB configurations of the old cell during such random access procedure for SI request, and we did not find any significant issue to prevent this from working.
Therefore, for the cell reselection case for NR SL communication, we have the following proposal to deal with the SLRB handling during the cell reselection period:
Proposal 4: For the cell reselection case for NR SL communication: 
· [bookmark: _GoBack]it is left to UE implementation to obtain the SLRB configurations of the new cell in advance when it was camping on the old cell, in the case that the new cell is broadcasting the SL specific SIB; or
· the UE should continue using the SLRB configurations of the old cell during the SI request for SL specific SIB in the new cell, if the SL specific SIB in the new cell is on demand.
In case the UE performs the state transition, it may occur that the mapping between the QoS flows and SLRBs needs to be remapped due to the different mapping configuration from different configuration signalling. For the QoS flow remapping, there could be 3 cases as shown in the Figure 1 (assuming that the QoS flow that is remapped is the QoS flow 2 in all the 3 cases exemplified below).
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Figure 1
When a PC5 QoS flow (e.g. QoS flow 2 in the above figure) is remapped from the old SLRB to the new SLRB, it may happen that some data of the QoS flow 2 has already been delivered to the PDCP entity of the old SLRB from the SDAP layer, but has not been transmitted over the PC5 interface; or some data of the QoS flow 2 has been transmitted via the old SLRB with RLC AM over the PC5 interface, but has not been successfully received by the peer UE. For such kind of data, in order to avoid the data loss due to the QoS flow remapping, we should have a principle that the UE should continue the transmission of such data via the old SLRB. Of course, this should be a general principle for all the QoS flow remapping scenarios, not just for the UE transition scenario.
Proposal 5: When a PC5 QoS flow is remapped from an old SLRB to another new SLRB, for the data of the QoS flow that has been delivered from the SDAP to the PDCP/RLC entity of the old SLRB but has not been transmitted or successfully transmitted over PC5, the UE should continue the transmission of such data via the old SLRB for service continuity purpose. 
For the Case (b) and Case(c), after the QoS flow 2 is remapped, the old SLRB to which the QoS flow 2 was mapped earlier is still there. So for such two cases, the above principle could be well followed. However, for the Case (a), there may be a problem, since there is no QoS flows mapped to the old SLRB according to the SLRB configuration in the new UE state. For such a case, it can be further divided into two sub-cases.
· Case (a)-1: QoS flow remapping without Mode change or with Mode 1 to Mode 2 change, e.g. when the UE transits from RRC_IDLE to RRC_CONNECTED with Mode 2 configured in the new UE state;
· Case (a)-2: QoS flow remapping with Mode 2 to Mode 1 change, e.g. when the UE is transits from RRC_IDLE to RRC_CONNECTED with Mode 1 configured in the new UE state.
For the Case (a)-1, since the UE is configured to use Mode 2 in the new state, the UE can keep using the old SLRB configuration and use the Mode 2 resource pool to finish the transmission of the remapped QoS flow. After it finishes the remaining data transmission, the UE can release the old SLRB to which no QoS flow are mapped anymore.
For the Case (a)-2, the UE can keep using the old SLRB configuration. However, since it is configured to use Mode 1, the data of the remapped QoS flow in the old SLRB needs to be scheduled by the gNB, which means the buffer size of the old SLRB needs to be reported to the gNB, in order to get the SL grant for the SLRB’s data transmission. In order to report the buffer size for this old SLRB, the logical channel of this old SLRB needs to be configured into a LCG, and also the old SLRB needs to be configured with the dedicated SR configuration. To achieve that, the gNB should be aware of the existing of this old SLRB when the UE transit from RRC_IDLE/INACTIVE or OOC to the RRC_CONNECTED.
Proposal 6: For the case that all the QoS flows originally mapped to an SLRB are remapped to other SLRB(s) and no QoS flow is mapped to the old SLRB afterward (e.g. when the UE change the state from OOC/RRC_IDLE/RRC_INACTIVE to RRC_CONNECTED), RAN2 to discuss how the UE can continue the transmission of the data remaining in the old SLRB.
Conclusion
[bookmark: OLE_LINK3]In this paper, we further discuss some remaining issues that related to the SLRB configuration handling during UE state transition, and had the following proposals:
Proposal 1: When the UE performs state transition, the SLRB configurations including the PDCP, RLC and LCH should follows the ones obtained from the new UE state.
Proposal 2: In case the UE performs the state transition, the UE should apply the SLRB configurations of the new UE state, as long as the UE enters the new state and obtains the new SLRB configurations.
Proposal 3: During the transient period where the UE has already been in the new UE state but has not obtained the SLRB configuration in the new state, the UE should continue using the SLRB configurations obtained in the old UE state.
Proposal 3a: Such a transient period as in Proposal 3 includes:
· From the moment that the UE detects a cell to camp for NR Sidelink communication until the UE obtains the SL specific SIB which including the SLRB configuration;
· From the moment that the UE detects a cell to camp for NR sidelink communication until the UE obtains the SL dedicated configuration via the RRC reconfiguration procedure;
· From the moment that the UE receives the RRC connection setup/resume message until the UE obtains the SL dedicated configuration via the RRC reconfiguration procedure.
Proposal 4: For the cell reselection case for NR SL communication: 
· it is left to UE implementation to obtain the SLRB configurations of the new cell in advance when it was camping on the old cell, in the case that the new cell is broadcasting the SL specific SIB; or
· the UE should continue using the SLRB configurations of the old cell during the SI request for SL specific SIB in the new cell, if the SL specific SIB in the new cell is on demand.
Proposal 5: When a PC5 QoS flow is remapped from an old SLRB to another new SLRB, for the data of the QoS flow that has been delivered from the SDAP to the PDCP/RLC entity of the old SLRB but has not been transmitted or successfully transmitted over PC5, the UE should continue the transmission of such data via the old SLRB for service continuity purpose. 
Proposal 6: For the case that all the QoS flows originally mapped to an SLRB are remapped to other SLRB(s) and no QoS flow is mapped to the old SLRB afterward (e.g. when the UE change the state from OOC/RRC_IDLE/RRC_INACTIVE to RRC_CONNECTED), RAN2 to discuss how the UE can continue the transmission of the data remaining in the old SLRB.
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