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1.	Introduction
RAN2 discussed the issue of QoS flow to DRB mapping at the RAN2#96 meeting [1], [2], and made following agreement.
Agreement
1:	Traffic from different PDU sessions are mapped to different DRBs
2:	In DL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping (confirmation of SA2 agreement status).
3:	In UL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping.
4	DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS 
5	UL packets over Uu are marked in band with QOS-flow-id for the purposes of marking forwarded packets to the CN.
FFS for bullets 4 and 5 whether it can be semi-statically configured to not include the QOS flow ID in some cases.
FFS for bullets 4 and 5 whether it might be possible to use a shorter id over the radio compared to that received from the CN. This is a stage 3 issue. 
FFS whether the QoS field is added by PDCP or a new protocol layer above PDCP.

Agreements
1	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.
2	The UE "continuously" monitors the QoS Flow ID in downlink PDCP packets and updates the reflective QoS Flow ID to DRB mapping in the uplink accordingly.
3	RRC can configure an uplink mapping 
FFS The precedence of the RRC configured mapping and reflective QoS (e.g. can reflective QoS update an RRC configured mapping)
Working assumption:
	If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.

This document discusses three FFS points highlighted above.

2.	Discussion
FFS #1: whether the QoS field is added by PDCP or a new protocol layer above PDCP.
The new function required for NR protocol is to map a QoS flow to a DRB based on a mapping rule. This function is not DRB specific, and should be performed on top of DRB functionality.
One might think that the mapping function could be implemented in PDCP layer. However, the PDCP layer is DRB specific, and it is not logical to include non-DRB specific function into DRB specific layer. 
Moreover, as the new function is applicable only to the gNB connected to 5G-CN (i.e. the new function is not applicable to the gNB connected to EPC), it has to be turned on/off depending on the RAN-CN interface. From the specification point of view, it is much cleaner to configure/deconfigure a protocol layer rather than to configure/deconfigure a specific function within a protocol layer.
With the reasons above, we propose that the new function be defined in a new layer above PDCP. 
The functional behaviour of the new layer is simple. The transmitting side of the new layer adds a QoS field in the header, and routes the PDU to the associated PDCP entity based on the mapping rule. In the receiving side, the new layer removes the QoS field from the header, and delivers the SDU to the associated QoS flow identified by the QoS field.
Proposal 1: The QoS flow ID field is added by a new protocol layer above PDCP.

FFS #2: whether it can be semi-statically configured to not include the QoS flow ID in some cases.
If a certain QoS flow is mapped to only one DRB, it is redundant to include a QoS flow ID in the packet. In this case, it is possible to configure the new layer not to include the QoS flow ID for that QoS flow. Considering typical size of QoS flow ID, the gain of such configurability seems to be saving 1 byte.
However, we think such configurability causes a lot of complexities, especially when DRB is added/removed for a QoS flow. If some packets have QoS flow ID while others does not, the data handling at DRB addition/removal becomes much more complex.
Therefore, we propose that the QoS flow ID field is always included regardless of QoS flow to DRB mapping.
Proposal 2: The QoS flow ID field is always included. 

FFS #3: can reflective QoS update an RRC configured mapping?
The following agreements for QoS framework were captured in the TR23.799.
	1a.	Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply on the DL traffic and the UE reflects the DL QoS to the associated UL traffic. When the UE receives a DL packet for which reflective QoS should be applied, the UE creates a new derived QoS rule. The packet filter in the derived QoS rule is derived from the (i.e. the header of the) DL packet. For traffic that is subject to Reflective QoS the UL packet gets the same QoS treatment as the reflected DL packet. It shall be possible to apply Reflective QoS and non-reflective QoS on the same PDU session.
NOTE 1a:	Whether derived QoS rules (derived via Reflective QoS) have higher or lower precedence order compared to signalled QoS rules is to be determined in the normative phase.
NOTE 1b:	Whether Reflective QoS can be applied for every access network connecting to the NG Core is to be determined in the normative phase.
1b	Reflective QoS can be used for non-GBR service data flows.



According to the NOTE highlighted above, SA2 has not yet decided the precedence of the configured QoS and reflective QoS. If SA2 decides that the reflective QoS has lower precedence, reflective QoS should not update an RRC configured mapping, and vice versa. Therefore, we propose that this point should be discussed after SA2 makes decision.
Proposal 3: Postpone the discussion about the precedence of the configured QoS and reflective QoS until SA2 makes decision.

3.	Proposal
In this document, we present our view on three FFS points about QoS flow to DRB mapping. We have following proposals:
Proposal 1: The QoS flow ID field is added by a new protocol layer above PDCP.
Proposal 2: The QoS flow ID field is always included. 
Proposal 3: Postpone the discussion about the precedence of the configured QoS and reflective QoS until SA2 makes decision.
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