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1 Introduction

This contribution discusses how to handle SLRB configurations when some of configurations are changed due to mobility of UE or NW’s decision. 
2 Agreements in RAN2#106 and RAN2#107
In RAN2#106, RAN2 agreed how to configure SLRB configuration to a UE as follows:
Agreements on NR SL QoS and SLRB configurations: 

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. FFS on the exact timing about when UE initiates.

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 (e.g. SLRB-ConfigForUnicast, SLRB-ConfigForGroupcast, SLRB-ConfigForBroadcast). FFS on the need of separate SLRB configurations between groupcast and broadcast.

gNB can configure the SLRB configurations via RRC dedicated signalling for an RRC_CONNECTED UE or V2X-specific SIB for an RRC_IDLE/INACTIVE UE. For an OoC UE, pre-configuration is used. Those NW configuration and pre-configuration can be about parameters related to Tx or Tx and Rx. 
In RAN2#107, RAN2 decided types for most of parameters, i.e. Tx only or Rx only or both Tx and Rx. Also, RAN2 agreed that Rx only parameters are set by UE implementation.
 Agreements on SLRB configuration: 

1-1: For SL unicast, SLRB Identity is both Tx and Rx parameter. For SL broadcast and groupcast, FFS on its Tx/Rx attribute, i.e. Tx only or both Tx and Rx.

1-2: For dedicated SLRB configuration, destination identity is one of the SLRB parameters for configuration. It is applicable to SL broadcast, groupcast and unicast. FFS on its Tx/Rx attribute.

1-3: Cast type is considered as one of the SLRB parameters for common configuration via SIB/preconfiguration. It is applicable to SL broadcast, groupcast and unicast. FFS on its Tx/Rx attribute.

2-1: Default SLRB configuration is applicable for each cast type.

2-2: The mapped QoS flow(s) to SLRB is considered as one of the SLRB parameters for configuration. It is applicable to SL broadcast, groupcast and unicast. For unicast it is applicable to both Tx and Rx, for groupcast and broadcast, it is applicable to only TX.

2-3: Transmission range to SLRB mapping is considered as one of the SLRB parameters for configuration.

3-1: Discard timer is Tx only parameter and applicable to SL broadcast, groupcast and unicast.

3-2: PDCP SN Size is both Tx and Rx parameter and applicable to SL broadcast, groupcast and unicast.

3-3: MaxCID is both Tx and Rx parameter and applicable to SL broadcast, groupcast and unicast.

3-4: ROHC profile needs to be configured for TX UE.

3-5: T-reordering timer is Rx only parameter and applicable to SL broadcast, groupcast and unicast.

3-6: OutOfOrderDelivery is Rx only parameter and applicable to SL unicast. FFS on SL broadcast, groupcast. FFS on TX case.

4-1: RLC mode is both Tx and Rx parameter and applicable to SL unicast.

4-2: RLC SN field length  is both Tx and Rx parameter and applicable to SL broadcast, groupcast and unicast. 

4-3: T-Reassembly timer is Rx only parameter and applicable to SL broadcast, groupcast and unicast. 

4-4: T-PollRetransmit timer is Tx only parameter and applicable to SL unicast.

4-5: PollPDU is Tx only parameter and applicable to SL unicast. 

4-6: PollByte is Tx only parameter and applicable to SL unicast.

4-7: MaxRetxThreshold is Tx only parameter and applicable to SL unicast. 

4-8: T-StatusProhibit timer is Rx only parameter and applicable to SL unicast.

5-1: LogicalChannelIdentity is both TX and RX parameter and applicable to SL unicast. It is only TX parameter to SL broadcast and groupcast. 

5-2: LogicalChannelGroup is Tx only parameter and applicable to SL broadcast, groupcast and unicast.

5-3: Priority is Tx only parameter and applicable to SL broadcast, groupcast and unicast.

5-4: PrioritizedBitRate is Tx only parameter and applicable to SL broadcast, groupcast and unicast.

5-5: BucketSizeDuration is Tx only parameter and applicable to SL broadcast, groupcast and unicast. 

5-6: ConfiguredGrantType1Allowed is Tx only parameter and applicable to SL broadcast, groupcast and unicast. 

5-7: SchedulingRequestID is Tx only parameter and applicable to SL broadcast, groupcast and unicast.

5-8: LogicalChannelSR-DelayTimerApplied is Tx only parameter and applicable to SL broadcast, groupcast and unicast. 

5-9: It is FFS whether any HARQ related information is considered as one of the SLRB parameters for configuration.

6-1: For SL groupcast, it is up to UE implementation on how to set the Rx only SLRB parameters. 

6-2: For SL unicast, it is up to UE implementation on how to set the Rx only SLRB parameters.

6-3: Separate SLRB configuration is considered for SL broadcast and groupcast.

According to current agreements above, Tx only and both Tx and Rx parameters can be configured by NW considering its own policy. This means that configurations in detail could be different among different cells or between NW’s configuration and pre-configuration.
3 Discussion
Considering the agreements which RAN2 has made so far, SLRB reconfiguration due to mobility could be an issue. In [1], a case that the mapping of QoS flow to SLRB is changed due to coverage status change was discussed. The point here was that QoS flow remapping could happen due to difference configurations by UE’s mobility, e.g. UE moves from OoC to InC. The paper [1] focused on only QoS flow remapping case. But we see this is not a remapping-specific problem but a general problem for all SLRB parameters/configurations which can be configured by the network. In this paper, we are going to generalize the scenario for all SLRB parameter/configuration and discuss possible handlings.
Scenarios
There are three ways of SLRB configuration/reconfiguration:

· NW configuration by RRC dedicated signalling: for RRC_CONNECTED UE
· NW configuration by V2X specific SIB: for RRC_IDLE/INACTIVE UE

· Pre-configuration: for OoC UE
Those three configurations could be different from each other based on NW policy. Naturally we can assume that V2X UE has mobility that the way of SLRB configuration is changed. Thus, some SLRB configurations to apply would be changed. Also, even under the same UE’s status, different gNB could have different configurations. Thus, NW changes the configuration differently when UE moves to different gNB’s coverage. In our view, there are 8 scenarios of reconfiguration different from the previous one.

	
	From
	To

	Scenario 1
	OoC
	InC & RRC_IDLE/INACTIVE

	Scenario 2
	InC & RRC_IDLE/INACTIVE
	OoC

	Scenario 3
	OoC
	InC & RRC_CONNECTED

	Scenario 4
	InC & RRC_CONNECTED
	OoC

	Scenario 5
	InC & RRC_IDLE/INACTIVE
	InC & RRC_CONNECTED

	Scenario 6
	InC & RRC_CONNECTED
	InC & RRC_IDLE/INACTIVE

	Scenario 7
	InC & RRC_CONNECTED
	InC & RRC_CONNECTED

	Scenario 8
	InC & RRC_IDLE/INACTIVE
	InC & RRC_IDLE/INACTIVE


First 6 scenarios (S1-S6) are pointed out by [1]. But we see that even in the same RRC state, UE could move to the different gNB’s coverage where some configuration is changed. So we added scenarios 7 and 8.
Reconfiguration Handling
Now it is clear that some configuration can be changed due to mobility. So we need to discuss the handling, i.e. how to apply the new configuration. We see there are three handlings:

·  Handling 1: Continue to apply the current configuration/parameter until SLRB is released. In this handling, change of configuration is not allowed. If UE receives a different configuration which may impact on the existing SLRB, UE should ignore it. We see that at least PDCP/RLC SN sizes should apply Handling 1. 
· Handling 2: Continue to apply the current configuration/parameter until current variable/timer is reset (configuration) / expired (timers). Once reset/expires, UE applies new configuration/parameter. This handling is desirable for the configurations/parameters which impact to UE’s performance but small delay of reconfiguration is acceptable. For instance, T-PollRetransmit, pollByte and pollPDU can be parameters for Handling 2.
· Handling 3:  Apply new configuration/parameter immediately. This handling is desirable also for configurations/parameters that NW’s policy impacts to UE’s performance. For instance, QoS flow to SLRB mapping could apply Handling 3. 
We see that it is not possible that all configurations/parameters apply the same handling. So, RAN2 needs to discuss which handling is used for which configurations/parameters. Since at least Tx only and both Tx and Rx parameters are configured by NW, at least for those configurations some decision should be made. 
Proposal 1. RAN2 is kindly asked to discuss appropriate handling for each Tx only and both Tx and Rx parameters. 
Proposal 2. Handling should be one of the followings:

· Handling 1: Continue to apply the current configuration/parameter until SLRB is established. (Change is not allowed.)

· Handling 2: Continue to apply the current configuration/parameter. Once reset (configuration) / expires (timers), apply new configuration/parameter.

· Handling 3:  Apply new configuration/parameter immediately.
4 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. RAN2 is kindly asked to discuss appropriate handling for each Tx only and both Tx and Rx parameters. 

Proposal 2. Handling should be one of the followings:

· Handling 1: Continue to apply the current configuration/parameter until SLRB is established. (Change is not allowed.)

· Handling 2: Continue to apply the current configuration/parameter. Once reset (configuration) / expires (timers), apply new configuration/parameter.

· Handling 3:  Apply new configuration/parameter immediately.
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