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1. Introduction
In the previous RAN2 meetings, a new user plane AS protocol layer about PDCP was introduced to accommodate all the functions for the new QoS framework. And the header may be included in the SDAP layer PDU to indicate, for example, the QoS-flow-id.

In RAN2#97bis meeting, the following agreements are achieved for the SDAP layer [1]: 

· 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 NR, since the new AS layer PDU is PDCP SDU, the input data of the ROHC function will be the SDAP PDU rather than the IP packet. This new feature is a great challenge to the ROHC function, which is originally designed to compress the IP header.
To deal with this issue, in this contribution, we will discuss the ROHC function impacts on the header format of SDAP PDU, and analyze the possible header format alternatives.

2. ROHC function impacts on header format of SDAP layer 
2.1 New issue of ROHC function in NR
In LTE system, the header compression function in PDCP layer compresses the IP header data flows. The Robust Header Compression (ROHC) protocol is used. Each ROHC profile is specific to the particular network layer, transport layer or upper layer protocol combination e.g. TCP/IP and RTP/UDP/IP. All the supported header compression protocols are listed in the Table 5.5.1.1 of PDCP specification [2] as follow:
Table 1: Supported header compression protocols and profiles

	Profile Identifier
	Usage:
	Reference

	0x0000
	No compression
	RFC 4995

	0x0001
	RTP/UDP/IP
	RFC 3095, RFC 4815

	0x0002
	UDP/IP
	RFC 3095, RFC 4815

	0x0003
	ESP/IP
	RFC 3095, RFC 4815

	0x0004
	IP
	RFC 3843, RFC 4815

	0x0006
	TCP/IP
	RFC 4996

	0x0101
	RTP/UDP/IP
	RFC 5225

	0x0102
	UDP/IP
	RFC 5225

	0x0103
	ESP/IP
	RFC 5225

	0x0104
	IP
	RFC 5225


The header compression of the SDAP PDU is not supported in current ROHC profile. Besides, we will not expect too large header of the SDAP PDU. Therefore the header compression to SDAP PDU is not necessary.

In order to reduce the overhead caused by large IP header, RAN2 #97bis meeting has agreed that ROHC function will remain in PDCP [1]. Since the SDAP PDU is the PDCP SDU, as agreed in last RAN2 meeting, the input data for ROHC function is SDAP PDU.

In summary, the ROHC function needs to compress the IP header within the SDAP PDU.

Given that at least the “Flow ID” may be included in the header of SDAP PDU, the SDAP PDU contains IP data and SDAP header, if any. Since the placement of the IP header within the SDAP PDU is unknown to the ROHC function, it cannot properly perform the header compression.

Therefore, the ROHC issue above needs to be considered while designing the header format of SDAP PDU.
2.2 Options for co-existence between SDAP layer and ROHC function 
Three options to solve the issue of ROHC function caused by SDAP layer are compared as following:
Option 1: Fixed header length of SDAP PDU
In this option, in the SDAP PDU, the header is at the beginning, and IP data is the second part. Especially, the header length will always be fixed by specification. In that way, the ROHC function in PDCP layer can know exactly the position of IP header within the PDCP SDU. Then, ROHC has no problem to only compress the IP header part to the PDCP SDU.
However, the fixed length of SDAP PDU header will highly restrict the design flexibility and possible extension for future releases. As agreed in RAN2#97bis meeting, the SDAP layer header includes the UL “Flow ID” depending on network configuration [1]. It means that RAN2 didn’t preclude the flexible header format and flexible header length for SDAP layer. 
Therefore, option 1 should be left for further discussion, considering the current RAN2 design principles.
Option 2: Interaction between SDAP layer and PDCP layer
In this option, the header format can be flexible, and SDAP layer will indicate PDCP layer about the position of IP header for each SDAP PDU.
The cross layer interaction will increase the UE complexity and processing latency, which is not usually the high priority option in RAN2 protocol design.

RAN2 should carefully decide whether cross layer interaction is the only possible option for the ROHC issue. 
Option 3: SDAP header is placed at the end of its PDU

In the last option, the header of SDAP layer is placed at the end of its PDU. The first byte of SDAP PDU is always the beginning of IP header. Without any interaction between SDAP layer and PDCP layer, ROHC function can compress the first part of SDAP PDU, i.e. the IP header, regardless the contents and length of SDAP header. Therefore, the SDAP layer header length can be flexible.
This option has no cross layer interaction and no limitation to the header length. Therefore, option 3 is preferred to handle the co-existence between SDAP layer and ROHC function. This option shall be considered while designing the SDAP layer header format.
Proposal: The header of SDAP layer shall be placed at the end of its PDU.
3. Conclusion

In this contribution, the ROHC function impacts on the header format of SDAP layer is analyzed. Besides, options to hand the co-existence between SDAP layer and ROHC function is compared. We propose:
Proposal: The header of SDAP layer shall be placed at the end of its PDU.
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