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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the discussion on the new QoS layer (i.e. SDAP) so far, the flow ID is required to be included in the header of the SDAP layer, but can be ignored in the UL and the DL in different cases. The related agreements [1] are listed as follows:
Agreements on QoS layer:
-	New AS layer PDU is PDCP SDU
-	AS layer header is byte-aligned
-	DL packets over Uu are not marked with “Flow ID” at least for cases where UL AS reflective mapping and NAS reflective QoS is not configured for DRB.   
-	AS layer header include the UL “Flow ID” depending on network configuration
In this contribution, we discuss the details of the SDAP PDU format.
2. Discussion
2.1 SDAP PDU format   
According to the current MAC/RLC/PDCP specification [2] [3] [4], we need to firstly define the required PDU format for different use cases (e.g. RLC AM/UM/TM PDU format). Then we can decide the fields needed for different PDU format. For the SDAP layer, two SDAP PDU formats can be introduced as listed below:
· PDU format 1: PDU without SDAP header
· PDU format 2: PDU with SDAP header
According to the agreements, the SDAP receiver can know via network configuration which PDU format is going to be transmitted in a DRB. For the PDU format without SDAP header, the PDU can contain only the data field (alike RLC TM mode) without any SDAP header if the flow id is ignored for the case that only one flow id is configured for a DRB. The examples of PDU format 1 and 2 can be found in Annex A and B.
Proposal 1: To introduce the PDU format without SDAP header 
Proposal 2: To introduce the PDU format with SDAP header.

2.2 Extension of control message/PDU
According to the current MAC/RLC/PDCP specifications, the control message/PDU are indicated in different ways:
· MAC: The LCID of the MAC sub-header is used to indicate the presence of a MAC CE
· RLC/PDCP: D/C field is used to indicate the presence of a control PDU
According to the current discussion for SDAP, there is no control PDU/message required. The control PDU is supposed to be sent along with the data PDU in the same DRB. If there is no D/C field in this release, the network configuration (e.g. RRC configuration) is required to indicate if a SDAP control PDU is included when the SDAP layer needs a control PDU in the future release. Then the SDAP transmitter can include a field (alike D/C field) to indicate whether a PDU is a control/data PDU after the network configuration. As the future extension of the SDAP control PDU is anyway possible even without D/C field in this release, and we may also use different extension solution(s) of control PDU either as MAC or as RLC/PDCP based on the required control signalling, we think that the indication of differentiating control/data PDU is not introduced.
Observation 1: Future extension of SDAP control PDU is possible even without introducing a D/C field in this release.  
Proposal 3: The indication of differentiating control/data PDU is not introduced.

2.3 Bits required for Flow ID field   
According to the agreements made in the RAN2#97bis meeting, “AS layer header is byte-aligned”. The maximum number of flow id needs to be known in order to determine the number of bits required for the “Flow ID” field and the number of bits required for the “R” field. Thus RAN2 should send an LS to SA2 to ask them the maximum number (or the value range) of flow id introduced.
Proposal 4: To send an LS to SA2 asking the value range of the flow id.

2.4 [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Location of the SDAP header   
Here we list two options of locating the SDAP header:
· Option 1: PDAP header added at the beginning 
· Option 2: PDAP header added at the end
One main issue related to the location of SDAP header is the header compression function (i.e. RoHC) in PDCP [4]. According to the RoHC specification, if the RoHC entity is configured to compress the TCP/IP header, then the packet sent to the RoHC entity has to be the IP packet. Any header added in front of the IP header will cause the compression failure of the RoHC entity. 
Observation 2: Only the original IP packets can be sent to the RoHC entity. 
From our understanding, both Options with some enhancements can work without impacting the RoHC entity. 
For Option 1, the PDCP entity can firstly remove the SDAP header and then send the packet to RoHC entity. After the compression of the TCP/IP header, the PDCP entity can add the SDAP header back and then add the PDCP header. 
For Option 2, if the PDAP header is located at the end of the PDAP PDU, then the header may need to be encoded from the LSB (Least Significant Bit) to the MSB (Most Significant Bit) if the header length is not fixed. When we want to introduce some control message(s)/signaling (i.e. changing header length) in the SDAP, we may need to define a new PDU format. 
Observation 3: Adding the PDAP header at the end of the PDAP PDU is difficult for future extension.
Proposal 5: The SDAP header is added at the beginning of the SDAP PDU.

3. Conclusion
According to the analysis given above, we have the following observations and proposals.
Observation 1: Future extension of SDAP control PDU is possible even without introducing a D/C field in this release.  
Observation 2: Only the original IP packets can be sent to the RoHC entity. 
Observation 3: Adding the PDAP header at the end of the PDAP PDU is difficult for future extension.
Proposal 1: To introduce the PDU format without SDAP header 
Proposal 2: To introduce the PDU format with SDAP header.
Proposal 3: The indication of differentiating control/data PDU is not introduced.
Proposal 4: To send an LS to SA2 asking the value range of the flow id.
Proposal 5: The SDAP header is added at the beginning of the SDAP PDU.
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Annex A: PDU without SDAP header


Annex B: PDU with SDAP header
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