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Introduction
On the pervious RAN2 meeting, the QoS framework for NR V2X was discussed and reached the following agreements:
Agreements on QoS:
1: From the AS perspective, data rate requirements need to be further supported for NR SL, besides QoS metrics (i.e. priority, latency and reliability) as well as minimum required communication range concluded by RAN1.
2: From RAN2 perspective, PQI defined by SA2 for NR SL is feasible. Final decision on whether/how other QoS parameters are defined in addition to PQI is up to SA2.
3: For NR SL unicast, groupcast and broadcast, specific PC5 QoS parameters (e.g. PQI, etc) of V2X packets need to be instructed by the upper layers to the AS.
[bookmark: OLE_LINK77][bookmark: OLE_LINK78]4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.
4b: From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.
4c: The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.
[bookmark: OLE_LINK73][bookmark: OLE_LINK74]4d: Adopt the procedures in Option b and e (corresponding to Option 2 and 5 in Appendix respectively) for NR SL unicast.
4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.
4f: RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.
4g: For per-packet QoS model, the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs is gNB/ng-eNB configured or pre-configured.
4h: Adopt the procedures in Option a, c and d (corresponding to Option 1, 3 and 4 in Appendix respectively) for NR SL broadcast. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.
5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.
6: SDAP layer is needed at least for NR SL unicast, performing PC5 QoS flow to SLRB mapping. SDAP layer is not needed for per-packet QoS model, e.g. broadcast.
7: RLC AM is supported for NR SL unicast.
8: Need of admission control in NR SL can be discussed in WI.
But there are still some open issues need to be further discussed. In this contribution, we will further discuss the following open issues:
· Issue 1: For the gNB/ng-eNB configuration procedure, whether SLRB configuration request is necessary or not?
· Issue 2: How to decide when to use the gNB/ng-eNB configuration and when to use the pre-configuration?
· Issue 3: What information should be indicated in the SLRB configuration message for sidelink unicast and groupcast/broadcast? And which parametes needs to be known by the peer UE in case of unicast?
· Issue 4: How to inform the SLRB configurations to the peer UE for sidelink unicast?
Based on the analysis, our preferences are given.
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK83]Necessity of SLRB configuration request in case of gNB/ng-eNB configuration
There are three methods to acquire the SLRB configuration from gNB/ng-eNB, as shown in the following Figure-1:


  Figure-1: Details of SLRB configuration procedures in case of gNB/ng-eNB configuration
For Alt a and Alt b, the gNB/ng-eNB should provide the SLRB configurations for all possible PC5 QoS flows either through SIB or RRC signaling. When the  gNB/ng-eNB determines the mapping between PC5 QoS flows and SLRB, it has no more information compared with the pre-configuration. Hence, from this perspective, Alt a and Alt b has no obvious advantage compared with the pre-configuration. In addition, Alt a and Alt b will introduce additional signaling overhead, e.g., Alt a will increase the overhead of V2X-specific SIB  and Alt b will increase the RRC signaling overhead. 
But for Alt c, the gNB/ng-eNB only needs to provide the SLRB configurations for the requested QoS Flow(s). Since the gNB/ng-eNB can know the number of QoS flow(s) which request the SLRB configuration, it give the flexiblity for configuring the mapping between QoS flow and SLRB. For example, if the number of QoS flow(s) is smaller than the number of available SLRB(s), 1:1 mapping is allowed in order to reach better QoS satisfication.
From the above analysis, in our understanding, for the gNB/ng-eNB configuration procedure, the SLRB configuration request is necessary.
[bookmark: _Ref4422776]Proposal 1: For the gNB/ng-eNB configuration procedure, SLRB configuration request message is necessary.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Selection between gNB/ng-eNB configuration and pre-configuration
Based on Proposal 1, sice SLRB  configuration request message is necessary for the gNB/ng-eNB configuration procedure, it can be applicable only for RRC_CONNECTED UE. For RRC_IDLE/RRC_INNACTIVE/OOC UE, pre-configuration is enough. 
[bookmark: _Ref4422780]Proposal 2: For RRC_CONNECTED UE, the mapping between QoS flow and SLRB can be based on gNB/ng-eNB configuration. 
[bookmark: _Ref4422781]Proposal 3: For RRC_IDLE/RRC_INNACTIVE/OOC UE, the mapping between QoS flow and SLRB can be pre-configured. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]SLRB configurations for both unicast and groupcast/broadcast
When the gNB/ng-eNB configuration procedure is used, which information should be included in the gNB/ng-eNB configuration procedure needs to be further discussed.  
According to [1], at least the following parameters should be contained in the SLRB configuraiton message:
· For unicast, it should include the SLRB ID, QoS flow to SLRB mapping, PDCP/RLC/LCH configurations.
· For groupcast/broadcast, it should include the SLRB ID, PC5 QoS profile to SLRB mapping, PDCP/RLC/LCH configurations.
Based on the above, it is obvious that SLRB ID, QoS flow(for unicast)/PC5 QoS profile(for groupcast/broadcast)/QoS flow to SLRB mapping must exist in the SLRB configuration message. What need further to be discussed is that which PDCP/RLC/LCH parameters should be included in the SLRB configuration message? In our understanding, the analysis should be based on NR Uu RB configurations. The detailed analysis is included in the following Table-1:
                                                 Table-1:  SLRB configuration parameters
	
	Uu RB configuration parameters
	Applicable for SL Tx UE(unicast)?
	Applicable for SL Tx UE(broadcast/groupcast)?
	Need to be known by unicast Rx UE?

	SDAP- Config
	pdu-Session
	N assuming SDAP entity is established based on UE
	
	N

	
	SDAP header presence
	N
	
	N

	PDCP-Config
	discardTimer
	Y, already agreed in study item.
	Y, already agreed in study item.
	N

	
	pdcp-SN-Size
	Y
	Y
	Y

	
	maxCID
	Y
	Y
	Y

	
	profiles
	Y
	Y
	Y

	
	integrityProtection
	N
	N
	N

	
	StatusReportRequired
	N, PDCP entity  re-establishment and PDCP data recovery is not needed for SL
	N
	N

	
	outOfOrderDelivery
	Y if Tx UE needs to send it to its peer UE; otherwise, N
	N, for groupcast/broacast, whether to use this function should be fixed in the spec.
	Y

	
	pdcp-Duplication
	N, considering only one BWP is supported in NR SL 
	N
	N

	
	t-Reordering
	Y if Tx UE needs to send it to its peer UE;otherwise N
	N
	Y

	RLC- Bearer Config
	logicalChannelIdentity
	Y
	Y
	Y

	RLC-Config of RLC- Bearer Config
	RLC mode
	Y, AM or UM, configurable
	N, only RLC UM
	Y

	
	sn-FieldLength
	Y
	Y
	Y

	
	Bi-directional/
uni-directional
	N
	N
	N

	
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]t-PollRetransmit
	Y
	N
	N

	
	pollPDU
	Y
	N
	N

	
	pollByte
	Y
	N
	N

	
	maxRetxThreshold
	Y
	N
	N

	
	t-Reassembly
	Y if Tx UE needs to send it to its peer UE;otherwise N
	N
	Y

	
	t-StatusProhibit
	Y if Tx UE needs to send it to its peer UE;otherwise N
	N
	Y

	mac-LogicalChannelConfig of RLC- Bearer Config
	priority
	Y
	Y
	N

	
	prioritisedBitRate
	N, see the analysis in [2]
	N, see the analysis in [2]
	N

	
	bucketSizeDuration
	N, see the analysis in [2]
	N, see the analysis in [2]
	N

	
	LCH restrictions
	Y, details is in [2]
	Y, details is in [2]
	N

	
	logicalChannelGroup
	Y, for BSR reporting
	Y, for BSR reporting
	N

	
	schedulingRequestID
	Y, since multiple SR resource is introduced
	Y, since multiple SR resource is introduced
	N

	
	logicalChannelSR-Mask
	N, SR masking is not applicable for SL, same as LTE
	N, SR masking is not applicable for SL, same as LTE
	N

	Note: the  rows marked with yellow has been agreed on the last meeting.



[bookmark: _Ref4422783]Proposal 4: For Sidelink unicast, the following parameters should be included in the SLRB configuration：
· SLRB ID;
· QoS Flow ID list;
· PDCP-config:
· Discard timer;
· pdcp-SN-Size;
· maxCID;
· profiles;
· outOfOrderDelivery if Tx UE needs to configure it to Rx UE through PC5-RRC;
· t-Reordering if Tx UE needs to configure it to Rx UE through PC5-RRC.
· RLC- Bearer Config: 
· logicalChannelIdentity;
· RLC-Config:
· RLC Mode;
· sn-FieldLength;
· t-PollRetransmit;
· pollPDU
· pollByte
· maxRetxThreshold
· t-Reassembly if Tx UE needs to configure it to Rx UE through PC5-RRC;
· t-StatusProhibit if Tx UE needs to configure it to Rx UE through PC5-RRC.
· mac-LogicalChannelConfig: 
· Priority;
· LCH restrictions;
· logicalChannelGroup;
· schedulingRequestID.
[bookmark: _Ref4422785]Proposal 5: For Sidelink broadcast/groupcast, the following parameters should be included in the SLRB configuration：
· SLRB ID;
· PC5 QoS profile lists;
· PDCP-config:
· Discard timer;
· pdcp-SN-Size;
· maxCID;
· profiles.
· RLC- Bearer Config: 
· logicalChannelIdentity;
· RLC-Config:
· sn-FieldLength.
· mac-LogicalChannelConfig: 
· Priority;
· LCH restrictions;
· logicalChannelGroup;
· schedulingRequestID.
[bookmark: _Ref4422786]Proposal 6: For Sidelink unicast, the following parameters should be informed to the peer UE:
· SLRB ID;
· QoS Flow ID list;
· PDCP-config:
· pdcp-SN-Size;
· maxCID;
· profiles;
· outOfOrderDelivery;
· t-Reordering.
· RLC- Bearer Config: 
· logicalChannelIdentity;
· RLC-Config:
· RLC Mode;
· sn-FieldLength;
· t-Reassembly;
· t-StatusProhibit.
Procedure for informing the SLRB configuration to the peer UE
There are two methods for informing the SLRB configuration to the peer UE:
· Alt 1: the gNB/ng-eNB configuration also configures the SLRB configuration to the peer UE;
· Alt 2: the Tx UE send the related SLRB configuration to the peer UE through PC5-RRC.
For Alt 1:
· The gNB/ng-eNB should acquire Rx UE identifier, e.g., Uu C-RNTI, from the Tx UE in order to send the necessary SLRB configuration to the Rx UE. If the Tx UE and Rx UE are not in the same cell, the Tx UE should acquire the Rx UE’s serving gNB/ng-eNB and then inform the serving gNB/ng-eNB. This will introduce AS signaling.
· In addition, if the Tx UE and Rx UE are not served by the same gNB/ng-eNB, the necessary SLRB configuration of the peer UE should be exchanged through the interface between gNBs/ng-eNBs, which will also impact RAN3.
For Alt2, only PC5-RRC signaling is enough. Compared with Alt1, Alt2 has less specification effort and lower configuration latency. Hence it is preferred.
[bookmark: _Ref4422787]Proposal 7: The necessary SLRB configuration for unicast peer UE should be sent by Tx UE through PC5-RRC signaling.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For the gNB/ng-eNB configuration procedure, SLRB configuration request message is necessary.
Proposal 2: For RRC_CONNECTED UE, the mapping between QoS flow and SLRB can be based on gNB/ng-eNB configuration.
Proposal 3: For RRC_IDLE/RRC_INNACTIVE/OOC UE, the mapping between QoS flow and SLRB can be pre-configured.
Proposal 4: For Sidelink unicast, the following parameters should be included in the SLRB configuration：
· SLRB ID;
· QoS Flow ID list;
· PDCP-config:
· Discard timer;
· pdcp-SN-Size;
· maxCID;
· profiles;
· outOfOrderDelivery if Tx UE needs to configure it to Rx UE through PC5-RRC;
· t-Reordering if Tx UE needs to configure it to Rx UE through PC5-RRC.
· RLC- Bearer Config: 
· logicalChannelIdentity;
· RLC-Config:
· RLC Mode;
· sn-FieldLength;
· t-PollRetransmit;
· pollPDU
· pollByte
· maxRetxThreshold
· t-Reassembly if Tx UE needs to configure it to Rx UE through PC5-RRC;
· t-StatusProhibit if Tx UE needs to configure it to Rx UE through PC5-RRC.
· mac-LogicalChannelConfig: 
· Priority;
· LCH restrictions;
· logicalChannelGroup;
· schedulingRequestID.
Proposal 5: For Sidelink broadcast/groupcast, the following parameters should be included in the SLRB configuration：
· SLRB ID;
· PC5 QoS profile lists;
· PDCP-config:
· Discard timer;
· pdcp-SN-Size;
· maxCID;
· profiles.
· RLC- Bearer Config: 
· logicalChannelIdentity;
· RLC-Config:
· sn-FieldLength.
· mac-LogicalChannelConfig: 
· Priority;
· LCH restrictions;
· logicalChannelGroup;
· schedulingRequestID.
Proposal 6: For Sidelink unicast, the following parameters should be informed to the peer UE:
· SLRB ID;
· QoS Flow ID list;
· PDCP-config:
· pdcp-SN-Size;
· maxCID;
· profiles;
· outOfOrderDelivery;
· t-Reordering.
· RLC- Bearer Config: 
· logicalChannelIdentity;
· RLC-Config:
· RLC Mode;
· sn-FieldLength;
· t-Reassembly;
· t-StatusProhibit.
Proposal 7: The necessary SLRB configuration for unicast peer UE should be sent by Tx UE through PC5-RRC signaling.
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