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1 Introduction
RAN2#97bis confirmed that RoHC function should remain in PDCP. However, the issue raised in [1] has not been addressed.
In this contribution, we will discuss how ROHC function works in PDCP by taking into account the SDAP header.

2 Discussion
2.1 SDAP
RAN2 has agreed SDAP layer is placed on the top of the PDCP layer and below IP layer. RAN2#97bis has further agreed that QoS flow ID may or may not included in SDAP PDU.
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 case the QoS flow ID needs to be indicated in SDAP PDU, a SDAP header should be added in SDAP PDU. Otherwise, the SDAP header may not be needed.
Observation 1: a SDAP header may be or may not be added in SDAP PDU depending on whether a QoS flow ID needs to be indicated in UL/DL.
2.1 ROHC in PDCP 
In case there is no SDAP header, The SDAP PDU is actually the IP packet. There is no problem for ROHC which is located in PDCP to perform compression and decompression directly on the SDAP PDU/IP packet. 
In case a SDAP header is present, there is a problem in ROHC. The SDAP PDU may be constructed as Fig.1. In this case, the PDCP SDU is actually not an IP packet. The additional SDAP header placed before the IP packet will be treated as the IP header by ROHC, and may cause unexpected problems. 
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Fig.1 an example of SDAP PDU
There are two possible options to address this issue as mentioned in previous contributions.

Option 1: To put SDAP header at the end of the SDAP PDU [1], as illustrated in Fig.2. In this way, ROHC function will treat the SDAP header as the payload of the IP packet;

Option 2: To take off the SDAP header before ROHC compression in PDCP, and add it back after ROHC compression.
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Fig.2 Option 1
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Fig.3 Option 2

Both the two options are workable, but they also have some issues. For option 1, from ROHC point of view, the “total length” field in the IP header actually does not match the length of the IP packet to be compressed, as the SDAP header is actually counted in the “IP packet”. Another issue for option 1 is that, since SDAP header can only be aware by the receiving UE if ROHC decompress the “IP packet” correctly. ROHC sometimes is not robust and will introduce delay. This may affect the performance of reflective QoS, because the UE can only be aware of the QoS flow ID included in SDAP header after decompression is successfully done by ROHC. For option 2, PDCP layer should be aware of whether there is a SDAP header in the SDAP PDU and the SDAP header length, so that the SDAP header can be taken off correctly. Therefore, some inter-layer interaction is needed for option 2. Also, a one-bit flag is needed in the PDCP header to indicate to the receiver whether there is a SDAP header, so that the receiver can take off the SDAP header before ROHC decompression.
Table 1 Comparison between option 1 and option 2
	Option 1
	Option 2

	the “total length” field in the IP header actually does not match the length of the IP packet to be compressed;
the performance of Reflective QoS may be affected by ROHC performance.
	PDCP layer should be aware of whether there is a SDAP header in the SDAP PDU.
A one-bit flag is needed in the PDCP header to indicate to the receiver whether there is a SDAP header.


RAN2 is requested to select one option for ROHC.
Proposal 1: RAN2 is request to select one option for ROHC operation: 

· Option 1: the SDAP header is placed at the end of the SDAP PDU and is compressed together with the IP packet.
· Option 2: the PDCP layer should take off the SDAP header before ROHC compression and add it back after ROHC compression, i.e., the SDAP header is not included in the compressed IP packet.

3 Conclusion and Proposals
Proposal 1: RAN2 is request to select one option for ROHC operation: 

· Option 1: the SDAP header is placed at the end of the SDAP PDU and is compressed together with the IP packet.
· Option 2: the PDCP layer should take off the SDAP header before ROHC compression and add it back after ROHC compression, i.e., the SDAP header is not included in the compressed IP packet.
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