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1 Introduction
The previous RAN2 meetings made the following agreement regarding the reflective QoS and QoS flow ID [1-4]:
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.
3.
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.

4.
RRC can configure an uplink mapping
5.
A new user plane AS protocol layer (e.g. PDAP) above PDCP should be introduced to accommodate all the functions introduced in AS for the new QoS framework, including:
- QoS flow->DRB routing; 

- QoS-flow-id marking in DL packets;

- QoS-flow-id marking in UL packets.
6.
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.
7.
The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.   
Note that the Agreement 6 mentioned above only considered “no flow ID” case when UL AS reflective mapping and NAS reflective QoS is not configured. In this contribution we further discuss the issue of QoS flow ID presence when the AS reflective QoS is activated (i.e. FFS in the Agreement 7 in RAN2#98).

2 Discussion
For the AS reflective QoS, the UL QoS flow to DRB mapping is determined based on the DL QoS flow to DRB mapping. Therefore to employ the AS reflective QoS the QoS flow ID needs to be presented at least once in DL packets over Uu. Since that the Agreement 6 in RAN2#97bis has clarified a “no flow ID” case when both the AS and the NAS reflective QoS are de-activated, we focus on the cases in which the QoS flow ID needs to be presented over Uu for the AS reflective QoS (i.e. FFS in the Agreement 7 in RAN2#98) in this contribution. 
When the AS reflective QoS is activated, there are three solutions in term of DL QoS flow ID presence in a specific QoS flow:

1) all DL packets over Uu are marked with QoS flow ID;

2) DL packets over Uu are not marked with QoS flow ID after the gNB receives the reflective UL packet (with the same QoS flow ID on the corresponding DRB as an acknowledgement) until any DL DRB remapping occurs;
3) only the first DL packet over Uu is marked with QoS flow ID at AS reflective QoS activation or DRB remapping.

In the following we discuss these solutions from the aspects of the AS QoS activation/de-activation, DRB remapping, DL packet loss and NAS reflective QoS support.
AS QoS activation/de-activation
To active the AS reflective QoS, the gNB may inform the UE either via QoS flow ID presence on a DRB or an in-band flag indictor, e.g. ARQI (AS reflective QoS indictor)=1. In all three solutions the first DL packet over Uu is marked with QoS flow ID once the AS reflective QoS is activated. Therefore they can easily support AS reflective QoS activation.
To de-active the AS reflective QoS, RRC signaling works for all three solutions if UL DRB remapping is needed. For Solution 1), disabling QoS flow ID presence is also an option if UL DRB remapping is not needed while for Solution 2) or 3) an in-band flag indicator (e.g. ARQI=0) is required.
DRB remapping with activated AS reflective QoS
DRB remapping, in which a QoS flow is reconfigured to be carried on a different DRB, may take place when the gNB wants to move a QoS flow to a more suitable DRB considering the current traffic mix. When a DL DRB remapping occurs, it is likely to change the AS reflective QoS (i.e. corresponding UL DRB mapping) accordingly. Hereby we discuss the impacts of these three solutions on this procedure.
We assume a QoS flow that is remapped from DRB 1 to DRB2. For Solution 1), all packets with QoS flow ID are delivered via DRB1 and DRB 2 before and after remapping, respectively. The UE will remap the UL QoS flow to DRB 2 after it receives the first DL packet with the QoS flow ID on DRB 2. Since the latency of the DRB 2 may be shorter than that of the DRB 1, a packet with the QoS flow ID sent over the DRB 2 may arrive earlier than a previous one sent over the DRB 1. In this case the UE will remap the UL QoS flow to DRB 1 again after it receives the delayed DL packet with the QoS flow ID on DRB 1. This “ping-pong” effect as described in [5] should be avoided by additional mechanism such as a timer to suspend AS reflective QoS.
For Solution 2) this issue may occur with lower possibility as long as the remapping does not occur before the gNB receives the reflective UL packet with the QoS flow ID. In this case after remapping the packets in DRB 1 have a high possibility not including the QoS flow ID so that the UE will not change UL mapping twice.
For Solution 3) this issue can be avoided since that only the first DL packet at AS reflective QoS activation or DRB remapping is marked with QoS flow ID.
DL packet loss over Uu
As mentioned above the AS reflective QoS activation requires QoS flow ID presence at least once, and DL packet loss over Uu may cause delay or failure in activation as a consequence.
For Solution 1) a minority of DL packet loss will delay the activation but will not cause failure. The AS reflective QoS will be activated as long as the UE successfully receives a DL packet, before which the UL packets will be transmitted via the previous (probably default) DRB.
For Solution 2) it is similar to Solution 1) in this aspect. The gNB will keep sending DL packets with QoS flow ID until it receives the reflective UL packet as an acknowledgement.
For Solution 3) which is sensitive to this aspect, the first DL packet loss will cause a longer delay until it is successfully retransmitted to the UE. And the AS reflective QoS activation will fail if no successful retransmission is performed.
NAS reflective QoS support
When NAS reflective QoS is activated, it is required to deliver QoS flow ID to the UE NAS for UL IP flow to QoS flow mapping, i.e. the NAS reflective QoS activation requires QoS flow ID presence at least once as well.

For Solution 1) and 2) the received packets with QoS flow ID will be delivered from UE SDAP to UE NAS, in which process there is little chance of packet loss. Note that the UL NAS filter may also suffer “ping-pong” effect due to the out-of-order delivery of packets to the layer above SDAP caused by DRB remapping. For Solution 2) this issue may occur with lower possibility as long as the remapping does not occur before the gNB receives the reflective UL packet with the QoS flow ID.
For Solution 3) which is sensitive to packet loss over Uu, the NAS reflective QoS may fail to be activated as well if the first packet is lost.

Table 1 compares the three solutions of DL QoS flow ID presence for the AS reflective QoS.

It is observed that in the aspects we have considered, Solution 2) is better than 1) in reducing QoS flow ID overhead and avoiding DRB remapping “ping-pong” effect. Though Solution 3) may further reduce overhead and completely avoid “ping-pong” effect, it is extremely sensitive to packet loss over Uu. Therefore it is proposed:

Proposal 1: RAN may choose to not include QoS flow ID in all DL packets when the AS reflective QoS (for UL QoS flow to DRB mapping) is activated, i.e. Solution 1) is not mandatory.
Proposal 2: If Proposal 1 is agreed, take Solution 2) as an option for DL QoS flow ID presence when using the AS reflective QoS.
Table 1:
Comparison results on DL QoS flow ID presence for AS reflective QoS
	Solutions
	1)
	2)
	3)

	QoS flow ID overhead
	More than 2) and 3) (
	Less than 1) and more than 3) 
	Less than 1) and 2) 

	AS reflective QoS activation
	QoS flow ID presence or ARQI=1 
	QoS flow ID presence or ARQI=1 
	QoS flow ID presence or ARQI=1 

	AS reflective QoS de-activation
	RRC signaling with UL DRB remapping or
Disable QoS flow ID presence without changing UL DRB mapping 
	RRC signaling with UL DRB remapping or

A de-activation indicator without changing UL DRB mapping (ARQI=0) 
	RRC signaling with UL DRB remapping or
A de-activation indicator without changing UL DRB mapping (ARQI=0) 

	“Ping-pong” effect in DRB remapping
	Higher possibility than 2), Requires additional mechanism (
	Lower possibility than 1), Requires additional mechanism only for too frequent remapping 
	Can be avoided 

	Sensitivity to DL packet loss for AS reflective QoS activation
	Same as 2) and lower than 3) 
A slight delay may occur
	Same as 1) and lower than 3) 
A slight delay may occur
	Higher than 1) and 2)
A heavy delay or even failure may occur (

	NAS reflective QoS support
	Can guarantee activation 
May suffer “ping-pong” effect (
	Can guarantee activation 
Requires additional mechanism only for too frequent remapping 
	Cannot guarantee activation (


Note: it is assumed that once the UE SDAP receives a packet with QoS flow ID, it is of little possibility losing that packet when delivering it to the UE NAS. Otherwise an acknowledgement mechanism is also required for NAS reflective QoS, which is up to SA2.
3 Conclusions
In this paper, we have discussed about the issue of QoS flow ID presence for AS reflective QoS. We propose:

Proposal 1: RAN may choose to not include QoS flow ID in all DL packets when the AS reflective QoS (for UL QoS flow to DRB mapping) is activated, i.e. Solution 1) is not mandatory.
Proposal 2: If Proposal 1 is agreed, take Solution 2) as an option for DL QoS flow ID presence when using the AS reflective QoS.
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