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1 Introduction
In previous RAN2 meetings, several agreements regarding the formats of SDAP header were agreed but the detail is still FFS.
RAN2 #97bis Agreements

-
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
RAN2 #98 Agreements

1.
The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.    

2.
gNB should be informed when NAS layer reflective QoS is activated (e.g. can be used).  It is FFS how we handle NAS reflective QoS and dependent on how/when it will be provided.

3.
RAN2 will support a mode in which SDAP header is not present and is configured per DRB.  If configured, FFS how the different fields are handled.
RAN2 NR AdHoc#2 Agreements

1.
There is a need to tell the UE that it has to update the mapping rule.   For the AS reflective QoS it is up to the RAN to decide when to update the mapping rules.  FFS on the details of the header format. 

2.
It is up to the RAN to decide when and which mechanism, explicit RRC re-configuration and/or AS reflective QoS, should be used to provide mapping information to the UE.

3.
A UE follows the latest QoS flow to DRB mapping information regardless of the fact whether it was explicit RRC or AS reflective QoS.

4.
Whether a SDAP header is present or not is configured by RRC per DRB

5.
The gNB indicates to UE using RRC signaling the default DRB for a PDU session.  

6.
RAN decides and configures the default DRB for a PDU session.  
In this contribution we discuss this issue and share our opinions.
2 Discussion
It was agreed at the last RAN2 meeting that there is a need to tell UE when to update the NAS mapping rules (IP-flows to QoS-flows) and the AS mapping rules (QoS-flows to DRBs). According to the LS [1] replied from SA2, the packets that are subject to NAS RQoS (Reflective QoS) are indicated with the RQI (Reflective QoS Indication) in the encapsulation header on N3 reference point together with the QFI (QoS Flow ID). They should be provided to UE along with the DL packet to enable RQoS in the NAS. Based on the input from SA2 we propose to add 1-bit indication in DL SDAP header to tell UE whether the DL packet is subject to NAS RQoS.
Proposal 1: A NAS-RQI indication is needed in DL SDAP header to indicate whether the DL packet is subject to NAS RQoS. 
Since the NAS mapping rules and the AS mapping rules are controlled by different entities and would be updated independently, it is reasonable to add another 1-bit indication in DL SDAP header to tell UE whether the DL packet is subject to AS RQoS. However, the size of QFI is still FFS [1]. If the size of QFI is larger than 6 bits, using two bits for these indications would require the DL SDAP header to be 2 bytes and thus increase the header overhead. Although some optimization can be considered such as omitting QFI in DL SDAP header when the corresponding DL packet is not subject to NAS RQoS and AS RQoS, it causes that the header length variation in the SDAP header and adds complexity when e.g. ROHC needs to identify the starting point of the IP packet in the PDCP layer [2]. So some companies proposed to use only 1-bit indication in DL SDAP header to ask UE to check both the NAS/AS mapping rules and update them if necessary [2][3]. Of course it results in unnecessary checks in UE.
In our opinion, we do see some motivations to have SDAP control PDU and consequently a D/C field is also needed in SDAP header. So even if there is only 1-bit indication used in DL SDAP header, it would also require the DL SDAP header to be 2 bytes when the size of QFI is larger than 6 bits. One of the motivations to introduce SDAP control PDU is to perform AS RQoS for UL mainly traffic [4]. For UL mainly traffic, if there is no DL data arrival right at that time, the control of the remapping via AS RQoS will be delayed until the first DL packet arrival. The unpredictable delay may have negative impact on the user experience. So we think it would be beneficial to send a SDAP control PDU which includes QFI to tell UE that it has to update the AS mapping rules instead of waiting the first DL packet arrival.
Another motivation to have SDAP control PDU is to resolve the out of order delivery caused by QoS flow remapping. The out of order delivery problem had been discussed in [5-6]. It occurs when a QoS flow is remapped from one DRB to another DRB which has higher priority of packet treatment than the original DRB. Out of order delivery is harmful for many application and transport protocols. So we think it should be resolved if in order delivery in AS layer is needed according to requirement of the service. One possible solution is to send an end marker through the original DRB to indicate the end of transfer of the QoS flow. The receiver can reorder the packets received from different DRBs by the aid of the end marker as described in [5-6]. The end marker can be a SDAP control PDU or an indication in SDAP header. However no matter which one is chosen, it will require the DL SDAP header to be 2 bytes if the size of QFI is larger than 6 bits.
Based on the above discussions, since a D/C field and a NAS-RQI indication are necessary, there would be some reserved bits remained in the DL SDAP header if the size of QFI is larger than 6 bits and smaller than 14 bits. So adding another 1-bit indication in DL SDAP header to tell UE whether the DL packet is subject to AS RQoS does not increase any overhead.
Proposal 2: An AS-RQI indication is needed in DL SDAP header to indicate whether the DL packet is subject to AS RQoS.
Proposal 3: SDAP CONTROL PDU(s) should be introduced and consequently a D/C field is needed in SDAP header.
3 Conclusion
Based on the discussion in section 2 we have the following proposals: 
Proposal 1: A NAS-RQI indication is needed in DL SDAP header to indicate whether the DL packet is subject to NAS RQoS. 
Proposal 2: An AS-RQI indication is needed in DL SDAP header to indicate whether the DL packet is subject to AS RQoS.
Proposal 3: SDAP CONTROL PDU(s) should be introduced and consequently a D/C field is needed in SDAP header.
4 Appendix
An example of DL SDAP header based on the proposed proposals is illustrated as follows.
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An example of SDAP CONTROL PDU based on the proposed proposals is illustrated as follows. 
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