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Introduction
In RAN2#105 meeting, it was agreed that SDAP layer is needed for NR SL unicast, performing PC5 QoS flow to SLRB mapping. In RAN2#106 meeting, it was agreed that Flow-based QoS model for all cast types. Obviously, SDAP layer is needed for flow-based QoS model for all cast types of V2X sidelink communication, performing PC5 QoS flow to SLRB mapping. 
	RAN2#105 agreement:
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.

RAN2#106 Agreements:  

=> Flow-based QoS model for all cast types.
1: 
No need of reflective QoS.

2:
FFS on the need of RX UE awareness of QFI.


After RAN2#107 meeting, an email discussion on SDAP was kicked off [1]. In this contribution, we will further discuss some controversial issues in the email discussion.
Discussion
The granularity of SL SDAP entity

The main function of sidelink SDAP sublayer is performing PC5 QoS flows to SLRBs mapping. First of all, in what granularity to set up SDAP entity for sidelink should be considered.

In NR Uu, SDAP entity is established per PDU session. QFI identifying a QoS flow is unique within a PDU session. Packets belonging to different PDU sessions are mapped to different DRBs. According to TS 23.287 [2], PFI identifying a PC5 QoS flow is assigned by UE V2X layer and is unique within a destination L2 ID.
	When service data or request from the V2X application layer is received, the UE determines if there is any existing PC5 QoS Flow matching the service data or request, i.e. based on the PC5 QoS Rules for the existing PC5 QoS Flow(s).

If there is no PC5 QoS Flow matching the service data or request, the UE derives PC5 QoS parameters based on the V2X Application Requirements provided by the V2X application layer (if available) and the V2X service type (e.g. PSID or ITS-AID) according to the PC5 QoS mapping configuration defined in clause 5.1.2.1. The UE creates a new PC5 QoS Flow for the derived PC5 QoS parameters.

The UE then assigns a PFI and derives PC5 QoS Rule for this PC5 QoS Flow.

For V2X communication over NR PC5 reference point, the PC5 QoS Flow is the finest granularity of QoS differentiation in the same destination identified by Destination Layer-2 ID. User Plane traffic with the same PFI receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The PFI is unique within a same destination. 


Observation 1: According to SA2 specification, PFI identifying a PC5 QoS flow is assigned by UE V2X layer and is unique within a destination L2 ID. 
Generally, there are three levels of granularity of SL SDAP entity can be considered.
Option 1: SL SDAP entity is per destination/source-destination L2 ID. 

Since the PFI is unique within a destination L2 ID and SLRB is identified/established per source-destination L2 ID, it is natural that the SL SDAP entity shall be established per destination/source-destination L2 ID. Each SLRB is associated with a SDAP instance, all SDAP instances associated with SLRBs belonging to a source-destination pair correspond to the same SDAP entity identified by the source-destination pair. 

Option 2: SL SDAP entity is per unicast target UE/unicast pair UE.
According to SA2, multiple pairs of source-destination L2 IDs corresponding to different PC5-S unicast links are allowed between a pair UE. Someone may argue that SDAP entity could be per target UE/unicast pair UE established for SL unicast. 
Option 3: SL SDAP entity is per UE for all cast types of sidelink communication.

In this case, when receiving V2X packets from upper layer, the UE-level SL SDAP layer should record each PC5 QoS flow belonging to which source-destination L2 ID and then map the PC5 QoS flow to corresponding SLRB. 

Compared with option 3, in option 1, upon receiving V2X packets from upper layer, UE can directly deliver the V2X packet to the SDAP entity associated with the same source-destination L2 ID, so that the SDAP does not need extra records. Option 1 is more like the Uu SDAP. Option 2 requires UE to be able to recognize which source-destination L2 IDs/PC5-S unicast links are corresponding to the same target UE. It is only applicable for SL unicast, which leads to different concepts of SL SDAP entity for broadcast/groupcast and unicast. Based on above discussions, it is suggested that SL SDAP entity is established per destination/source-destination L2 ID for all cast types.
Proposal 1: It is suggested that SL SDAP entity is established per destination/source-destination L2 ID for all cast types.
SDAP entity establishment/release

In NR Uu, SDAP entity is established/released when RRC requests, i.e. if an sdap-Config is included in an new DRB configuration and if an SDAP entity with the received pdu-Session does not exist, an SDAP entity is established for the PDU session. 

When it comes to sidelink, for SL unicast, since SLRB (at least SLRB parameters to be aligned in Tx and Rx side) is configured by the initiating/Tx UE to the peer/Rx UE via PC5-RRC signalling, it means that the SL SDAP entity at least in Tx side is established by PC5-RRC requests. Though there is no actual action/function in SDAP at Rx side, an Rx SDAP entity shall be always presented as the peer of a Tx SDAP entity. That is, SDAP entity at Rx side should be keep the same granularity as SDAP entity at Tx side. So the SDAP entity at Rx side is established when receiving SLRB configuration via PC5-RRC message from the Tx UE. Specifically, for both Tx and Rx side, if a new SLRB is to be established requested by PC5-RRC and if an SL SDAP entity corresponding to the source-destination L2 ID pair does not exist, an SL SDAP entity is established for the source-destination L2 ID pair.

For SL unicast, the SL SDAP entity may be released due to PC5-RRC procedures, e.g. explicit PC5-RRC release indication, SLRBs corresponding to the SDAP entity (SLRBs belonging to the same source-destination pair) are released by PC5-RRC configuration and the declaration of SL RLF, or due to upper layer/V2X layer procedures, e.g. the explicit release of the PC5-S unicast link identified by the source-destination L2 ID pair, the expiry of sidelink data inactivity timer of the PC5-S unicast link. To sum up, for SL unicast, the SL SDAP entity is released requested by upper layers (i.e. PC5-RRC or V2X layer).

Proposal 2: It is suggested that the SDAP entity at Rx side keeps the same granularity as Tx side so that to  present as the peer of a Tx SDAP entity. 

Proposal 3: For SL unicast, both the establishment and release of the transmitting and receiving SL SDAP entity are requested by upper layers.
Regarding to SL broadcast/groupcast, PC5-RRC is not supported. At Tx side, when there is a PC5 QoS flow to transmit indicated by upper/V2X layer and UE obtains SLRB configuration from NW-configured/pre-configured, and if an SL SDAP entity corresponding to the source-destination L2 ID pair of the PC5 QoS flow does not exist, an SL SDAP entity is established for the source-destination L2 ID pair. At Rx side, when receiving a MAC PDU associated with a specific source-destination L2 ID pair and if an SL SDAP entity corresponding to the source-destination L2 ID pair does not exist, an SL SDAP entity is established for the source-destination L2 ID pair. When upper/V2X layer indicates there is no packets to transmit for a specific destination (broadcast/groupcast), it is up to UE implementation to release the Tx SDAP entity. The release of SL SDAP entity at Rx side is up to UE implementation.  

Proposal 4: With regard to SL broadcast/groupcast, at Tx side, when there is a PC5 QoS flow to transmit indicated by upper/V2X layer and UE obtains SLRB configuration from NW-configured/pre-configured, and if an SL SDAP entity corresponding to the source-destination L2 ID pair of the PC5 QoS flow does not exist, an SL SDAP entity is established for the source-destination L2 ID pair.

Proposal 5: For SL broadcast/groupcast, at Rx side, when receiving a MAC PDU associated with a specific source-destination L2 ID pair and if an SL SDAP entity corresponding to the source-destination L2 ID pair does not exist, an SL SDAP entity is established for the source-destination L2 ID pair.

Proposal 6: For SL broadcast/groupcast, in both Tx and Rx side, the release of SL SDAP entity is up to UE implementation.
The need of Rx UE awareness of PFI
In RAN2#106 meeting, the presence of SL SDAP header was discussed and it was agreed that there is no need of reflective QoS for sidelink. In another word, PFI included in SL SDAP header for reflective QoS purpose is not considered. However, it is controversial whether PFI is needed in SL SDAP header for QoS monitoring purpose. More specifically, by including PFI in SL SDAP header, RX UE could be able to monitor the QoS performance for each PC5 QoS flow and could see if the QoS requirements are fulfilled or not. 

In the SI “Study on RAN-centric data collection and utilization for LTE and NR” [3], measurements over Uu such as the RAN part of DL and UL packet delay are measured by gNB and UE at DRB level. In reporting to TCE, the delay may be provided to QoS flow level by gNB with the assumption that all QoS flows mapped to one DRB get the same QoS treatment. It is known that SLRB is the most fine-grained QoS ensurance in PC5 interface. So, similar to NR Uu QoS metric measurement, the QoS monitoring performing at SLRB level is enough and per PC5 QoS flow level is not necessary. 
Proposal 7: Since SLRB is the most fine-grained QoS ensurance in PC5 interface, the QoS monitoring performing at SLRB level is enough and the per PC5 QoS flow level is not necessary. 
For SL broadcast/groupcast, the usage of measurement results of QoS monitoring at Rx UE is not clear. Since there is no signalling exchange between Tx UE and Rx UE, the measurement results of QoS monitoring can not send to Tx UE. In addition, without PC5 QoS flow to SLRB mapping and PC5 QoS parameters of each PC5 QoS flow, Rx UE cannot know if the QoS requirements are fulfilled or not. 

Observation 2: For SL broadcast/groupcast, the usage of measurement results of QoS monitoring at Rx UE is not clear.
For SL unicast, for Rx UE to perform QoS monitoring and see if the QoS requirements are fulfilled or not, the Rx UE should know the PC5 QoS flow to SLRB mapping and PC5 QoS parameters of each PC5 QoS flow. According to SA2 specified PC5-S unicast link, the information (PFI and corresponding PC5 QoS parameters) of PC5 QoS flows to transmit are included in Direct Communication Request message, and the information of new added V2X services/PC5 QoS flows or removed/modified existing V2X services/PC5 QoS flows are included in the Link Modification Request message. As to the PC5 QoS flow to SLRB mapping, it can be transmitted to Rx UE via PC5-RRC message instead of including PFI in SL SDAP header. By this means, the unicast Rx UE could know the QoS requirements of the SLRB. To sum up, the awareness of PFI included in SL SDAP header is not necessary for Rx UE for sidelink unicast QoS monitoring.
Proposal 8: The awareness of PFI included in SL SDAP header is not necessary for Rx UE for sidelink unicast QoS monitoring.
In NR Uu, the UL SDAP header includes the D/C and QFI fields. The D/C indicates whether the SDAP PDU is an SDAP Data PDU or an SDAP Control PDU. End-Marker control PDU is used by the SDAP entity at UE to indicate that it stops the mapping of the SDAP SDU of the QoS flow indicated by the QFI to the DRB on which the End-Marker PDU is transmitted. This ensures the in-order delivery of UL packets at gNB to upper layer during QoS flow re-mapping, such as a QoS flow mapped from one DRB to another DRB during Handover or a QoS flow mapped from the default DRB to a dedicated DRB.
Regard to sidelink, it was agreed in last meeting that in-order delivery is supported for all cast types. It is possible that re-mapping of a PC5 QoS flow occurs, for example, PC5 QoS flow to SLRB mapping may be reconfigured by the target gNB during HO, and a PC5 QoS flow may be re-mapped from a default SLRB to a dedicated SLRB. Thus, ensuring in-order delivery during PC5 QoS flow re-mapping should be considered. The End-Marker solution used in Uu can be reused for sidelink. That is, the SL SDAP header including PFI and End-Marker PDU should be supported.
Proposal 9: Considering in-order delivery during PC5 QoS flow re-mapping, SL SDAP header including PFI and the end-Marker PDU should be supported.
Conclusion
In this contribution, we discussed the granularity of SL SDAP entity, SDAP entity establishment and release and the need of Rx UE awareness of PFI. And we have the following observations and proposals:
Observation 1: According to SA2 specification, PFI identifying a PC5 QoS flow is assigned by UE V2X layer and is unique within a destination L2 ID. 
Proposal 1: It is suggested that SL SDAP entity is established per destination/source-destination L2 ID for all cast types.
Proposal 2: It is suggested that the SDAP entity at Rx side keeps the same granularity as Tx side so that to  present as the peer of a Tx SDAP entity. 

Proposal 3: For SL unicast, both the establishment and release of the transmitting and receiving SL SDAP entity are requested by upper layers.
Proposal 4: With regard to SL broadcast/groupcast, at Tx side, when there is a PC5 QoS flow to transmit indicated by upper/V2X layer and UE obtains SLRB configuration from NW-configured/pre-configured, and if an SL SDAP entity corresponding to the source-destination L2 ID pair of the PC5 QoS flow does not exist, an SL SDAP entity is established for the source-destination L2 ID pair.

Proposal 5: For SL broadcast/groupcast, at Rx side, when receiving a MAC PDU associated with a specific source-destination L2 ID pair and if an SL SDAP entity corresponding to the source-destination L2 ID pair does not exist, an SL SDAP entity is established for the source-destination L2 ID pair.

Proposal 6: For SL broadcast/groupcast, in both Tx and Rx side, the release of SL SDAP entity is up to UE implementation.
Proposal 7: Since SLRB is the most fine-grained QoS ensurance in PC5 interface, the QoS monitoring performing at SLRB level is enough and the per PC5 QoS flow level is not necessary. 
Observation 2: For SL broadcast/groupcast, the usage of measurement results of QoS monitoring at Rx UE is not clear.
Proposal 8: The awareness of PFI included in SL SDAP header is not necessary for Rx UE for sidelink unicast QoS monitoring.
Proposal 9: Considering in-order delivery during PC5 QoS flow re-mapping, SL SDAP header including PFI and the end-Marker PDU should be supported.
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