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1.	Introduction
RAN2 discussed the issues related to DL SDAP header through several meetings, and made following agreements.
	3GPP RAN2 #96
1	DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS 
2	For reflective QoS, the UE determines QoS Flow ID to DRB mapping in the uplink based on the downlink packets received within a DRB and applies those filters for mapping uplink Flows to DRBs.
3GPP RAN2 AH#2
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.
3GPP RAN2 #99
1	Working assumption: One bit, RQI, to indicate update of mapping rule(s).



This document discusses DL SDAP header format used for NR QoS framework.

2.	Discussion
According to the Reply LS [1] related to RAN2’s working assumption about RQI, a gNB shall provide a UE with RQI set to ‘1’ only when the gNB receives from a UPF an indication that DL packet is subject to NAS reflective QoS. 
RQI bits: According to TS 23.501, (NAS) Reflective QoS is controlled on a per-packet basis i.e. for each packet subject to (NAS) Reflective QoS, a (NAS) Reflective QoS Indication shall be provided first on N3 by the UPF to the RAN and then on the radio interface by the RAN to the UE, unaltered vs. that on N3. Furthermore, the RAN shall not send a packet with a (NAS) Reflective QoS Indication to the UE on the radio interface unless the corresponding (NAS) Reflective QoS Indication was received from the UPF by RAN for this packet.
Therefore, the 1-bit RQI should not be set to ‘1’ when the gNB is planning to use AS reflective QoS but NOT to use NAS reflective QoS. In other words, the 1-bit RQI has to be only used for NAS reflective QoS. Base on the agreement that ‘there is a need to tell the UE that it has to update the mapping rule’, RAN2 need to discuss how to notify that UE has to update AS mapping rule in the following situations:
· When the gNB receives a packet for the QoS flow which doesn't have any DRB mapping information;
· When the gNB decides to change DRB mapping for the QoS flow due to RAN load and RRM policy;
· When the QoS flow is moved from a gNB (e.g., MN) to another gNB (e.g., SN) in dual connectivity. 

We think that there are two options, as the followings.
· Option #1 – Using AS RQI field in addition to NAS RQI field
· UE updates NAS mapping rule if NAS RQI field is ‘1’ and updates AS mapping rule if AS RQI is ‘1’.
	Cases
	Field value of SDAP header

	
	NAS RQI
	AS RQI
	QFI

	Case #1: To update NAS and AS mapping rules
	1
	1
	DL packet’s QFI

	Case #2: To update only NAS mapping rule
	1
	0
	DL packet’s QFI

	Case #3: To update only AS mapping rule
	0
	1
	DL packet’s QFI

	Case #4: No action
	0
	0
	DL packet’s QFI



· Option #2 – Using QFI field as well as NAS RQI field.
· UE updates NAS mapping rule if NAS RQI field is ‘1’ and updates AS mapping rule if QFI field is not a predefined value (e.g., 0) which indicates no change of AS mapping rule.
· Case #2 is not supported because the gNB has to set the QFI field to QFI value of DL packet received from 5GC, which is necessary for the UE to update NAS mapping rule, not to the predefined value. Then, it is same as Case #1, and the UE cannot update only NAS mapping rule.
	Cases
	Field value of SDAP header

	
	NAS RQI
	QFI

	Case #1: To update NAS and AS mapping rules
	1
	DL packet’s QFI

	Case #2: To update only NAS mapping rule
	NOT supported

	Case #3: To update only AS mapping rule
	0
	DL packet’s QFI

	Case #4: No action
	0
	0



In terms of UE processing, increase of the UE processing in both options may be marginal because the UE should anyway process the SDAP header in every DL packet in order to check NAS RQI. If a QoS flow is subject to NAS reflective QoS, the gNB needs to attach SDAP header to all of DL packets to be sent via the DRB to which the QoS flow is mapped. As long as the SDAP header is attached, the UE has to process each SDAP header of the DL packets.
One difference between two options is QFI size as the SDAP header is fixed to 8 bits. Option #1 has 6-bit QFI but option #2 has 7-bit QFI. SA2 suggested that at least 7-bit QFI will be needed because 5QI, which has been defined in TS 23.501, can be used as QFI for non-GBR QoS flows [1]. So, if 6-bit QFI is used on air interface, both UE and gNB may have to perform conversion between 5GC QFI and RAN QFI during the data transmission and reception.
Another difference is whether to support asymmetric AS mapping between UL and DL. Option #1 can support asymmetric AS mapping because all cases can be indicated to the UE by using 1-bit NAS RQI and 1-bit AS RQI, as shown in the first table. On the other hand, option #2 cannot support the asymmetric AS mapping as the second case cannot be indicated to the UE.

Proposal 1: RAN2 should make a down-selection for the two options to indicate whether AS reflective QoS is triggered.
  Option 1) DL SDAP header consists of 1-bit NAS RQI, 1-bit AS RQI and 6-bit QFI. AS RQI field is used to indicate whether AS reflective QoS is triggered.
  Option 2) DL SDAP header consists of 1-bit NAS RQI and 7-bit QFI. QFI field is used to indicate whether AS reflective QoS is triggered.

3.	Proposal
In this document, we present our view on DL SDAP header. We have following proposal:
Proposal 1: RAN2 should make a down-selection for the two options to indicate whether AS reflective QoS is triggered.
  Option 1) DL SDAP header consists of 1-bit NAS RQI, 1-bit AS RQI and 6-bit QFI. AS RQI field is used to indicate whether AS reflective QoS is triggered.
  Option 2) DL SDAP header consists of 1-bit NAS RQI and 7-bit QFI. QFI field is used to indicate whether AS reflective QoS is triggered.
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