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1 Introduction

RAN2 has agreed to introduce a new user plane AS protocol layer above PDCP to accommodate all the functions introduced in AS for the new QoS framework. In RAN2#97bis, RAN2 further agreed to the following:

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

For sake of convenience we refer to the new AS QoS layer as SDAP (Service Data Protocol Adaptation) layer, an acronym that has been used at time in RAN2 in reference to this new AS layer.  In this contribution we discussed further the location of SDAP header within SDAP PDU and our view on whether the header should be located at front of the SDAP PDU or at the end of the SDAP PDU.
2 Discussion
The SDAP PDU consists of a data field and a header. The data field may be an IP packet. As discussed in[1][2] two options may be considered 
1. The SDAP header is located at the front of the SDAP PDU
2. The SDAP header is located at the end of the SDAP PDU.

In LTE, one of the PDCP functions is header compression and decompression using ROHC. During the NR SI, RAN2 discussed NR PDCP functions and still envisions NR PDCP to perform header and decompression using ROHC as captured in the TR 38.804.
SDAP header located at the front of the SDAP PDU:
Transmitter Side: 

Assuming a DRB mapped to a PDCP entity is configured for header compression, on the transmitter side, the PDCP entity before compression needs to remove the SDAP header or skip SDAP header, perform header compression and then re-append the SDAP header in front of to the compressed IP header. This means additional processing if SDAP header is located in front of the SDAP PDU. For NR targeted data rates, such processing overhead may be significant. With an UL target user experienced data rate of 500Mbps and peak data rate of 10Gbps, the number of IP packets per second assuming IP packet size of 1500B, is somewhere between 41 thousand IP packets per seconds and 834 thousand IP packet per seconds and at least that many unnecessary potential SDAP header removal and reattachments per seconds in the UE.
Receiver Side: 

On the receiver side, header decompression must be formed for DRBs configured with header compression. With DL target user experienced data rate of 1GBps and peak data rate of 20 Gbps, the number of IP packets per seconds is somewhere in the range of 80 thousand IP packets per seconds and 1.6 million IP packets per seconds and therefore that many potential header SDAP header displacements per second in the UE.
Of course as we proposed in [3], if transparent mode SDAP mode of operation is agreed, this processing overhead is avoided for DRBs mapped to transparent mode of operation.  

Observation 1: If SDAP header is located in front of SDAP PDU, additional processing overhead for header compression and decompression in the UE may be significant for targeted NR data rates.
Observation 2: If transparent SDAP mode of operation as proposed in [3] is adopted, header compression and decompression additional processing is avoided.
SDAP header located at the end of the SDAP PDU:
When SDAP header is located at the end of SDAP PDU, PDCP header compression and decompression can be performed with less additional processing. 

However, the saving in additional header compression may not be significant if transparent SDAP mode is used most of the time for data packet transmission and occasionally, data packets are transfer over DRBs mapped to a non-transparent mode SDAP entity in support of reflective QoS. Furthermore, as noted in [4], placement of SDAP header at the end of SDAP PDU assumed SDAP header length is fixed, and this is an assumption that is yet to be confirmed.
Proposal 1: The SDAP header is located at the front of the SDAP PDU.
3 Conclusion

In this contribution, we discuss the location of the SDAP header in SDAP PDU and propose the following:

Proposal 1: The SDAP header is located at the front of the SDAP PDU.
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