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1. [bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref489281230][bookmark: _Ref458381469]In this contribution, we will give a summary of all contributions related to NR V2X SDAP, which is based on the following contributions. 
	TDoc No.
	Title
	Source

	R2-2004581 
	Discussion on the establishment-release of the Rx SDAP entity
	ZTE Corporation, Sanechips 

	R2-2005298 
	Open issues on NR V2X SDAP
	vivo



The contribution summarizes the above contributions and proposes a TP for TS 37.324.
2. Discussion
2.1	Sidelink Link ID [1]
[bookmark: _Hlk16259064]The contribution [1] proposed that SDAP entity can be configured either per destination L2 id and cast type or the unicast link ID in the UE in order to cover the case that there are same destination ID among multiple unicast link between a UE and an counterpart UE. 
The issue arose in the RAN2#108 meeting. Same company [3] gave some observations about it is difficult to exactly distinguish PC5 unicast link based on Layer-2 ID pair (i.e., source layer-2 ID, destination layer-2 ID) information. Hence it is proposed upon PC5 RLC declaration, UE's AS layer should send PC5 RLF indication including PC5 unicast Link ID to both upper layer (i.e. V2X layer) and the network to indicate the PC5 unicast link whose RLF declaration was made and PC5-RRC connection was released.
However, after online discussion, the majority do not think it is worthy to have specification impacts to resolve the uniqueness issue of link ID on same destination ID, e.g. collision probability is very low. Finally, only sending Link ID to upper layer had been agreed as followings:
Agreements on SL RLF reporting: 
1: 	Upon PC5 RLF declaration, UE's AS layer should send a PC5 RLF indication including PC5 Link Identifier to upper layer (i.e., V2X layer) to indicate the PC5 unicast link whose RLF declaration was made and PC5-RRC connection was released.
In general, most companies think it is a rare case that there are same destination ID among multiple unicast link between a UE and an counterpart UE. Hence any specification effort is not needed. Following majority's view is a reasonable way at the ending stage of Rel-16 V2X.
Hence Rapporteur proposes:
Proposal 1: Unicast Link ID is not needed in SDAP configuration.
2.2	Establishment-release of the Rx SDAP entity [4]
Contribution [4] hightlighted, the following RAN2 agreements on SDAP:
	RAN2#107bis agreements: 
· For NR SL unicast Tx and Rx SDAP entity, both establishment and release are requested by upper layers (i.e., follow NR Uu as baseline).
· For NR SL groupcast and broadcast Tx SDAP entity, both establishment and release are requested by upper layers (i.e., follow NR Uu as baseline).

RAN2#108 agreements:
SDAP Rx behaviour upon remapping is left to UE implementation for insequence delivery. And it will not be captured in the specification


Based on above agreements, [4] made the foolwing observation: that
“There is not clear agreement on the establishment and release of a Rx SDAP entity for NR SL groupcast and broadcast communication, but the establishment and release of a Rx SDAP entity for NR SL groupcast and broadcast communication is requested by RRC”
[4] further proposes: 
“For NR SL groupcast and broadcast communication, Rx SDAP entity is established when receiving the first SDAP PDU from lower layer for a specific destination and there is not yet a corresponding Rx SDAP entity for the destination. The release of a Rx SDAP entity is up to UE implementation. ”
From our understanding, this issue has alredy been addressed without agreement during previous email summary discussion [5] as follows:
	Question 4-3: For NR SL groupcast and broadcast, which option is preferred to establish and release receiving SDAP entity?
1. Establishment upon reception of first PDU from a Source Layer 2 ID and Destination Layer 2 ID pair where there is not yet a corresponding receiving SDAP entity and release up to UE implementation 
1. No need to specify procedures related to SDAP Rx entity.
1. Others, please specify



During online discussion, option a) was not agreed. Therefore, Rapporteur proposes:
Proposal 2:  RAN2 not to pursue the issue raised in [4].
2.3	Clarification on SL terminology [2]
SL may include NR SL and V2X SL, so [2] suggests to make the specification description clear to avoid confusion between NR and V2X SL. For example in section 4.2.1 description “In SL communication, the SDAP sublayer maps PC5 QoS flows to SL-DRBs.”, “SL” refers to “NR SL”, which means that LTE V2X cannot use SDAP protocol:
	In SL communication, the SDAP sublayer maps PC5 QoS flows to SL-DRBs. One or more PC5 QoS flows may be mapped onto one SL-DRB. One PC5 QoS flow is mapped onto only one SL-DRB at a time in the SL for transmission.


Thus,
Proposal 3: Update the specification description to change “SL” to “NR SL” to avoid LTE V2X using SDAP protocol.
2.4	The interface for SL is PC5 [2]
The third issue raised by [2] is that sidelink is one of radio access technologies and PC5 is the radio interface related to sidelink, but the Figure 4.2.2-1 uses "Radio Interface (Uu/Sidelink)", which can be changed to "Radio Interface (Uu/PC5)" and consistent with other L2 protocol, e.g. RLC and PDCP. Thus,
Proposal 4: Update Figure 4.2.2-1 to "Radio Interface (Uu/PC5)".
2.5	Unify cast description [2]
[2] also pointed out SDAP establishment and release procedure should not distinguish among unicast, groupcast and broadcast. Rapporteur agrees that there should not be such distinction in Section 5.1.1 and 5.1.2. thus,
Proposal 5: Unify SDAP establishment and release procedure among unicast, groupcast and broadcast.
2.6	More editorial issues
Besides the proposed editorials in [2], we summarize the following editorial update proposals for SDAP specification:
· Section 1: In current the description, the SDAP document is only for a UE with connection to the 5G-CN. In fact, it is also for a UE in NR sidelink communication. So improvement to the scope the description is needed as follows:
“The present document specifies the Service Data Adaptation Protocol (SDAP) for a UE with connection to the 5G-CN or for a UE in NR Sidelink communication.” 
· Section 4.2.1: Replace “by” by “according to”:
“The SDAP sublayer is configured by RRC (TS 38.331 [3]) and for NR SL communication the SDAP can also be configured by according to SIB or pre-configured”
· Section 4.2.2: Align Destination Layer-2 ID with TS 38.331:
The SDAP entities are located in the SDAP sublayer. Several SDAP entities may be defined for a UE. There is an SDAP entity configured for each individual PDU session. For SL, SDAP entity is configured per Destination Layer-2 ID Identity and cast type in the UE.
· Section 5.5.2: Remove “or SIB” as this is already covered by “When RRC (TS 38.331)”:
When RRC (TS 38.331 [3]) or SIB indicates that an SL-DRB is released, the SDAP entity shall:
· Section 6.2.2.4: Align text description with section title:
In the sentence of "Figure 6.2.2.4–1 shows the format of SDAP Data PDU of unicast of NR SL communication with SDAP header being configured ", "of unicast" needs to be changed to "for unicast" to align with the title as:
“Figure 6.2.2.4–1 shows the format of SDAP Data PDU of for unicast of NR SL communication with SDAP header being configured.”
Proposal 6: RAN2 to accept the text proposal for SDAP in the annex.
3. [bookmark: _Toc458380524][bookmark: _Toc458380516]Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discuss some remaining issues on SL SDAP and proposes as follows:
Proposal 1: Unicast Link ID is not needed in SDAP configuration.
Proposal 2:  RAN2 not to pursue the issue raised in [4].
Proposal 3: Update the specification description to change “SL” to “NR SL” to avoid LTE V2X using SDAP protocol.
Proposal 4: Update Figure 4.2.2-1 to "Radio Interface (Uu/PC5)".
Proposal 5: Unify SDAP establishment and release procedure among unicast, groupcast and broadcast.
Proposal 6: RAN2 to accept the text proposal for SDAP in the annex.
4. References
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[bookmark: _Toc525641376][bookmark: _Toc37257199]
Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc525641377][bookmark: _Toc37257200][bookmark: _Hlk40683787]
1	Scope
The present document specifies the Service Data Adaptation Protocol (SDAP) for a UE with connection to the 5G-CN or for a UE in NR SL communication.
[bookmark: _Toc525641378][bookmark: _Toc37257201]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.300: "NG Radio Access Network; Overall description".
[3]	3GPP TS 38.331: "NR Radio Resource Control (RRC); Protocol Specification".
[4]	3GPP TS 23.501: "System Architecture for the 5G System".
[5]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
[bookmark: _Toc525641379][bookmark: _Toc37257202]3	Definitions, symbols and abbreviations
[bookmark: _Toc525641380][bookmark: _Toc37257203]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
PC5 QoS flow to SL-DRB mapping rule: a mapping rule determining on which SL-DRB packets of a PC5 QoS flow shall be carried.
QoS flow to DRB mapping rule: a mapping rule determining on which DRB packets of a QoS flow shall be carried.
Reflective QoS flow to DRB mapping: a QoS flow to DRB mapping scheme where a UE monitors the QoS flow to DRB mapping rule in the DL, and applies it to in the UL.
[bookmark: _Toc525641381]NR Sidelink communication: AS functionality enabling at least V2X communication as defined in TS 23.287 [5], between two or more nearby UEs, using NR technology but not traversing any network node.
[bookmark: _Toc37257204]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
PFI	PC5 QoS Flow ID
QFI	QoS Flow ID
RDI	Reflective QoS flow to DRB mapping Indication
RQI	Reflective QoS Indication
SDAP	Service Data Adaptation Protocol
SL	Sidelink
[bookmark: OLE_LINK8]SL-DRB	Sidelink Data Radio Bearer
[bookmark: _Toc525641382][bookmark: _Toc37257205]4	General
[bookmark: _Toc525641383][bookmark: _Toc37257206]4.1	Introduction
The objective is to describe the SDAP architecture and the SDAP entity from a functional point of view. The specified functionality only applies to UE with connection to the 5G-CN and UE in NR SL communication.
[bookmark: _Toc525641384][bookmark: _Toc37257207]4.2	SDAP architecture
[bookmark: _Toc525641385][bookmark: _Toc37257208]4.2.1	SDAP structure
Figure 4.2.1-1 illustrates one possible structure for the SDAP sublayer; it should not restrict implementation. The figure is based on the radio interface protocol architecture defined in TS 38.300 [2].


Figure 4.2.1-1: SDAP sublayer, structure view
[bookmark: _Hlk40459448]The SDAP sublayer is configured by RRC (TS 38.331 [3]) and for NR SL communication the SDAP can also be configured by according to SIB or pre-configured. The SDAP sublayer maps QoS flows to DRBs. One or more QoS flows may be mapped onto one DRB. One QoS flow is mapped onto only one DRB at a time in the UL.
[bookmark: _Toc525641386]In NR SL communication, the SDAP sublayer maps PC5 QoS flows to SL-DRBs. One or more PC5 QoS flows may be mapped onto one SL-DRB. One PC5 QoS flow is mapped onto only one SL-DRB at a time in the SL for transmission.
[bookmark: _Toc37257209]4.2.2	SDAP entities
[bookmark: _Hlk40459672]The SDAP entities are located in the SDAP sublayer. Several SDAP entities may be defined for a UE. There is an SDAP entity configured for each individual PDU session. For SL, SDAP entity is configured per Destination Layer-2 Identity ID and cast type in the UE.
An SDAP entity receives/delivers SDAP SDUs from/to upper layers and submits/receives SDAP data PDUs to/from its peer SDAP entity via lower layers.
-	At the transmitting side, when an SDAP entity receives an SDAP SDU from upper layers, it constructs the corresponding SDAP data PDU and submits it to lower layers;
-	At the receiving side, when an SDAP entity receives an SDAP data PDU from lower layers, it retrieves the corresponding SDAP SDU and delivers it to upper layers.
Figure 4.2.2-1 illustrates the functional view of the SDAP entity for the SDAP sublayer; it should not restrict implementation. The figure is based on the radio interface protocol architecture defined in TS 38.300 [2].



Figure 4.2.2-1: SDAP layer, functional view
Reflective QoS flow to DRB mapping is performed at UE, as specified in the clause 5.3.2, if DL SDAP header is configured.
[bookmark: _Toc525641387]For NR SL communication, reflective PC5 QoS flow to SL-DRB mapping is not supported.
[bookmark: _Toc37257210]4.3	Services
[bookmark: _Toc525641388][bookmark: _Toc37257211]4.3.1	Services provided to upper layers
The SDAP sublayer provides its service to the user plane upper layers. The following services are provided by SDAP to upper layers:
-	transfer of user plane data.
[bookmark: _Toc525641389][bookmark: _Toc37257212]4.3.2	Services expected from lower layers
An SDAP entity expects the following services from lower layers:
-	user plane data transfer service;
-	in-order delivery except when out of order delivery is configured by RRC (TS 38.331 [3]).
[bookmark: _Toc525641390][bookmark: _Toc37257213]4.4	Functions
The SDAP sublayer supports the following functions:
-	transfer of user plane data;
-	mapping between a QoS flow and a DRB for both DL and UL;
-	mapping between a PC5 QoS flow and a SL-DRB for NR SL communication;
-	marking QoS flow ID in both DL and UL packets;
-	marking PC5 QoS flow ID in unicast of NR SL communication packets;
-	reflective QoS flow to DRB mapping for the UL SDAP data PDUs.
[bookmark: _Toc525641391][bookmark: _Toc37257214]5	SDAP procedures
[bookmark: _Toc525641392][bookmark: _Toc37257215]5.1	SDAP entity handling
[bookmark: _Toc525641393][bookmark: _Toc37257216]5.1.1	SDAP entity establishment
When RRC (TS 38.331 [3]) requests an SDAP entity establishment, the UE shall:
-	establish an SDAP entity;
-	follow the procedures in clause 5.2.1 and 5.2.2.
[bookmark: _Toc525641394]When RRC (TS 38.331 [3]) requests establishment of an SDAP entity for unicast, of NR SL communication or groupcast and or broadcast of NR SL communication, the UE shall:
-	establish an SDAP entity;
-	follow the procedures in clauses 5.2.3 and 5.2.4.
[bookmark: _Toc37257217]5.1.2	SDAP entity release
When RRC (TS 38.331 [3]) requests an SDAP entity release, the UE shall:
-	release the SDAP entity.
[bookmark: _Toc525641395]When RRC (TS 38.331 [3]) requests release of an SDAP entity for unicast, of NR SL communication or groupcast and or broadcast of NR SL communication, the UE shall:
-	release the SDAP entity.
[bookmark: _Toc37257218]5.2	Data transfer
[bookmark: _Toc525641396][bookmark: _Toc37257219]5.2.1	Uplink
At the reception of an SDAP SDU from upper layer for a QoS flow, the transmitting SDAP entity shall:
-	if there is no stored QoS flow to DRB mapping rule for the QoS flow as specified in the clause 5.3:
-	map the SDAP SDU to the default DRB;
-	else:
-	map the SDAP SDU to the DRB according to the stored QoS flow to DRB mapping rule;
-	if the DRB to which the SDAP SDU is mapped is configured by RRC (TS 38.331 [3]) with the presence of SDAP header,
-	construct the UL SDAP data PDU as specified in the clause 6.2.2.3;
-	else:
-	construct the UL SDAP data PDU as specified in the clause 6.2.2.1;
-	submit the constructed UL SDAP data PDU to the lower layers.
NOTE 1:	UE behaviour is not defined if there is neither a default DRB nor a stored QoS flow to DRB mapping rule for the QoS flow.
NOTE 2:	Default DRB is always configured with UL SDAP header (TS 38.331 [3]).
[bookmark: _Toc525641397][bookmark: _Toc37257220]5.2.2	Downlink
At the reception of an SDAP data PDU from lower layers for a QoS flow, the receiving SDAP entity shall:
-	if the DRB from which this SDAP data PDU is received is configured by RRC (TS 38.331 [3]) with the presence of SDAP header:
-	perform reflective QoS flow to DRB mapping as specified in the clause 5.3.2;
-	perform RQI handling as specified in the clause 5.4;
-	retrieve the SDAP SDU from the DL SDAP data PDU as specified in the clause 6.2.2.2.
-	else:
-	retrieve the SDAP SDU from the DL SDAP data PDU as specified in the clause 6.2.2.1;
-	deliver the retrieved SDAP SDU to the upper layer.
[bookmark: _Toc37257221][bookmark: _Toc525641398]5.2.3	SL transmission
At the reception of an SDAP SDU from upper layer for a PC5 QoS flow, the transmitting SDAP entity shall:
-	if there is no stored PC5 QoS flow to SL-DRB mapping rule for the PC5 QoS flow as specified in the clause 5.5:
-	map the SDAP SDU to the default SL-DRB;
-	else:
-	map the SDAP SDU to the SL-DRB according to the stored PC5 QoS flow to SL-DRB mapping rule;
-	if the SL-DRB to which the SDAP SDU is mapped is configured by RRC (TS 38.331 [3]) with the presence of SDAP header:
[bookmark: OLE_LINK5]-	construct the SL SDAP data PDU as specified in the clause 6.2.2.4;
-	else:
-	construct the SL SDAP data PDU as specified in the clause 6.2.2.1;
-	submit the constructed SL SDAP data PDU to the lower layers.
[bookmark: _Toc37257222]5.2.4	SL reception
At the reception of an SDAP data PDU from lower layers for a PC5 QoS flow, the receiving SDAP entity shall:
-	if the SL-DRB from which this SDAP data PDU is received is configured by RRC (TS 38.331 [3]) with the presence of SDAP header:
-	retrieve the SDAP SDU from the SL SDAP data PDU as specified in the clause 6.2.2.4;
-	else:
-	retrieve the SDAP SDU from the SL SDAP data PDU as specified in the clause 6.2.2.1;
-	deliver the retrieved SDAP SDU to the upper layer.
[bookmark: _Toc37257223]5.3	QoS flow to DRB mapping
[bookmark: _Toc525641399][bookmark: _Toc37257224]5.3.1	Configuration
When RRC (TS 38.331 [3]) configures an UL QoS flow to DRB mapping rule for a QoS flow, the SDAP entity shall:
-	if the SDAP entity has already been established and there is no stored QoS flow to DRB mapping rule for the QoS flow and a default DRB is configured:
-	construct an end-marker control PDU, as specified in the clause 6.2.3, for the QoS flow;
-	map the end-marker control PDU to the default DRB;
-	submit the end-marker control PDU to the lower layers.
-	if the stored UL QoS flow to DRB mapping rule is different from the configured QoS flow to DRB mapping rule for the QoS flow and the DRB according to the stored QoS flow to DRB mapping rule is configured by RRC (TS 38.331 [3]) with the presence of UL SDAP header:
-	construct an end-marker control PDU, as specified in the clause 6.2.3, for the QoS flow;
-	map the end-marker control PDU to the DRB according to the stored QoS flow to DRB mapping rule;
-	submit the end-marker control PDU to the lower layers.
-	store the configured UL QoS flow to DRB mapping rule for the QoS flow.
When RRC (TS 38.331 [3]) releases an UL QoS flow to DRB mapping rule for a QoS flow, the SDAP entity shall:
-	remove the UL QoS flow to DRB mapping rule for the QoS flow.
[bookmark: _Toc525641400][bookmark: _Toc37257225]5.3.2	Reflective mapping
For each received DL SDAP data PDU with RDI set to 1, the SDAP entity shall:
-	process the QFI field in the SDAP header and determine the QoS flow;
-	if there is no stored QoS flow to DRB mapping rule for the QoS flow and a default DRB is configured:
-	construct an end-marker control PDU, as specified in the clause 6.2.3, for the QoS flow;
-	map the end-marker control PDU to the default DRB;
-	submit the end-marker control PDU to the lower layers;
-	if the stored QoS flow to DRB mapping rule for the QoS flow is different from the QoS flow to DRB mapping of the DL SDAP data PDU and the DRB according to the stored QoS flow to DRB mapping rule is configured by RRC (TS 38.331 [3]) with the presence of UL SDAP header:
-	construct an end-marker control PDU, as specified in the clause 6.2.3, for the QoS flow;
-	map the end-marker control PDU to the DRB according to the stored QoS flow to DRB mapping rule;
-	submit the end-marker control PDU to the lower layers;
-	store the QoS flow to DRB mapping of the DL SDAP data PDU as the QoS flow to DRB mapping rule for the UL.
[bookmark: _Toc525641401][bookmark: _Toc37257226]5.3.3	DRB release
When RRC (TS 38.331 [3]) indicates that a DRB is released, the SDAP entity shall:
-	remove all QoS flow to DRB mappings associated with the released DRB based on the clauses 5.3.1 and 5.3.2.
[bookmark: _Toc525641402][bookmark: _Toc37257227]5.4	RQI handling
For each received DL SDAP data PDU with RQI set to 1, the SDAP entity shall:
-	inform the NAS layer of the RQI and QFI.
[bookmark: _Toc37257228]5.5	PC5 QoS flow to SL-DRB mapping
[bookmark: _Toc37257229]5.5.1	Configuration
When RRC (TS 38.331 [3]) configures a PC5 QoS flow to SL-DRB mapping rule for a PC5 QoS flow, the SDAP entity shall:
-	for unicast of NR SL communication, if the SDAP entity has already been established and there is no stored SL-DRB mapping rule for the PC5 QoS flow and a default SL-DRB is configured:
-	construct an end-marker control PDU, as specified in the clause 6.2.3, for the PC5 QoS flow;
-	map the end-marker control PDU to the default SL-DRB;
-	submit the end-marker control PDU to the lower layers;
[bookmark: OLE_LINK6]-	for unicast of NR SL communication, if the stored PC5 QoS flow to SL-DRB mapping rule is different from the configured PC5 QoS flow to SL-DRB mapping rule for the PC5 QoS flow and the SL-DRB according to the stored PC5 QoS flow to SL-DRB mapping rule is configured by RRC (TS 38.331 [3]) with the presence of SL SDAP header:
-	construct an end-marker control PDU, as specified in the clause 6.2.3, for the PC5 QoS flow;
-	map the end-marker control PDU to the SL-DRB according to the stored PC5 QoS flow to SL-DRB mapping rule;
-	submit the end-marker control PDU to the lower layers;
-	store the configured PC5 QoS flow to SL-DRB mapping rule for the PC5 QoS flow.
When RRC (TS 38.331 [3]) releases a PC5 QoS flow to SL-DRB mapping rule for a PC5 QoS flow, the SDAP entity shall:
-	remove the PC5 QoS flow to SL-DRB mapping rule for the PC5 QoS flow.
[bookmark: _Toc37257230]5.5.2	SL-DRB release
[bookmark: _Hlk40459938][bookmark: OLE_LINK7]When RRC (TS 38.331 [3]) or SIB indicates that an SL-DRB is released, the SDAP entity shall:
-	remove all PC5 QoS flow to SL-DRB mappings associated with the released SL-DRB based on the clause 5.5.1.
[bookmark: _Toc525641403][bookmark: _Toc37257231]6	Protocol data units, formats, and parameters
[bookmark: _Toc525641404][bookmark: _Toc37257232]6.1	Protocol data units
[bookmark: _Toc525641405][bookmark: _Toc37257233]6.1.1	Data PDU
The SDAP Data PDU is used to convey one or more of followings:
-	SDAP header;
-	user plane data.
[bookmark: _Toc525641406][bookmark: _Toc37257234]6.1.2	Control PDU
a) End-Marker 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/PFI to the DRB/SL-DRB on which the End-Marker PDU is transmitted.
[bookmark: _Toc525641407][bookmark: _Toc37257235]6.2	Formats
[bookmark: _Toc525641408][bookmark: _Toc37257236]6.2.1	General
A SDAP PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. In the figures in clause 6.2, bit strings are represented by tables in which the first and most significant bit is the left most bit of the first line of the table, the last and least significant bit is the rightmost bit of the last line of the table, and more generally the bit string is to be read from left to right and then in the reading order of the lines.
SDAP SDUs are bit strings that are byte aligned (i.e. multiple of 8 bits) in length. An SDAP SDU is included into a SDAP PDU from the first bit onward.
For groupcast and broadcast of NR SL communication, only SDAP data PDU without SDAP header is supported.
[bookmark: _Toc525641409][bookmark: _Toc37257237]6.2.2	Data PDU
[bookmark: _Toc525641410][bookmark: _Toc37257238]6.2.2.1	Data PDU without SDAP header
An SDAP PDU consists only of a data field and does not consist of any SDAP header, as described in Figure 6.2.2.1-1.


Figure 6.2.2.1-1: SDAP Data PDU format without SDAP header
[bookmark: _Toc525641411][bookmark: _Toc37257239]6.2.2.2	DL Data PDU with SDAP header
Figure 6.2.2.2 – 1 shows the format of SDAP Data PDU of DL with SDAP header being configured.


Figure 6.2.2.2-1: DL SDAP Data PDU format with SDAP header
[bookmark: _Toc525641412][bookmark: _Toc37257240]6.2.2.3	UL Data PDU with SDAP header
Figure 6.2.2.3 – 1 shows the format of SDAP Data PDU of UL with SDAP header being configured.


Figure 6.2.2.3-1: UL SDAP Data PDU format with SDAP header
[bookmark: _Toc37257241]6.2.2.4	SL Data PDU with SDAP header for unicast of NR SL communication
[bookmark: _Hlk40460064]Figure 6.2.2.4–1 shows the format of SDAP Data PDU of for unicast of NR SL communication with SDAP header being configured.


[bookmark: _Toc525641413]Figure 6.2.2.4-1: SL SDAP Data PDU format with SDAP header for unicast of NR SL communication
[bookmark: _Toc37257242]6.2.3	End-Marker Control PDU
Figure 6.2.3-1 shows the format of End-Marker Control PDU.


Figure 6.2.3-1: End-Marker Control PDU
[bookmark: _Toc525641414][bookmark: _Toc37257243]6.3	Parameters
[bookmark: _Toc525641415][bookmark: _Toc37257244]6.3.1	General
If not otherwise mentioned in the definition of each field, then the bits in the parameters shall be interpreted as follows: the left most bit is the first and most significant bit and the right most bit is the last and least significant bit.
Unless otherwise mentioned, integers are encoded in standard binary encoding for unsigned integers. In all cases the bits appear ordered from MSB to LSB when read in the PDU.
[bookmark: _Toc525641416][bookmark: _Toc37257245]6.3.2	Data
Length: Variable
This field includes the SDAP SDU.
[bookmark: _Toc525641417][bookmark: _Toc37257246]6.3.3	D/C
Length: 1 bit,
The D/C bit indicates whether the SDAP PDU is an SDAP Data PDU or an SDAP Control PDU.
Table 6.3.3-1: D/C field
	Bit
	Description

	0
	Control PDU

	1
	Data PDU



[bookmark: _Toc525641418][bookmark: _Toc37257247]6.3.4	QFI
Length: 6 bits
The QFI field indicates the ID of the QoS flow (TS 23.501 [4]) to which the SDAP PDU belongs.
[bookmark: _Toc525641419][bookmark: _Toc37257248]6.3.5	R
Length: 1 bit
Reserved. In this version of the specification reserved bits shall be set to 0. Reserved bits shall be ignored by the receiver.
[bookmark: _Toc525641420][bookmark: _Toc37257249]6.3.6	RQI
Length: 1 bit,
The RQI bit indicates whether NAS should be informed of the updated of SDF to QoS flow mapping rules (TS 23.501 [4]).
Table 6.3.6-1: RQI field
	Bit
	Description

	0
	No action

	1
	To inform NAS that RQI bit is set to 1.



[bookmark: _Toc525641421][bookmark: _Toc37257250]6.3.7	RDI
Length: 1 bit,
The RDI bit indicates whether QoS flow to DRB mapping rule should be updated.
Table 6.3.7-1: RDI field
	Bit
	Description

	0
	No action

	1
	To store QoS flow to DRB mapping rule.



[bookmark: _Toc37257251]6.3.8	PFI
Length: 6 bits
The PFI field indicates the ID of the PC5 QoS flow (TS 23.287[5]) to which the SDAP PDU belongs.
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