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1 Introduction
The previous RAN2 meetings made the following agreements:
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The agreements intend to have 1 bit for NAS reflective QoS and 1 more bit for AS reflective QoS (ARQI or RDI as in the running TS37.324). Considering that previous contributions have addressed several issues regarding AS reflective QoS and remapping (e.g. ping-pang effect), some associated behaviours of RDI should be specified. For this purpose we discuss the RDI bit toggle in this contribution enumerating possible options and the pros and cons.
2 Discussion on the RDI bit toggle
Assume that the RDI bit indicates whether UL QoS flow to DRB mapping rule should be updated according to the DL mapping rule, and RDI=1 indicates “Yes”. Obviously the RDI is toggled to 1 when AS reflective QoS is activated, i.e. the gNB wants the UE to update UL QoS flow to DRB mapping rule accordingly. The key question is that when should the RDI bit be toggled to 0.

Option 1: The RDI bit is toggled to 0 only when AS reflective is deactivated.
In this option RDI is toggled from 0 to 1 when gNB wants the UE to update UL QoS flow to DRB mapping rule accordingly, and from 1 to 0 when gNB wants the UE to stop updating.

DRB remapping

When DL QoS flow 1 that is remapped from DRB 1 to DRB2, the UE will update the UL QoS flow 1 to DRB 2 after it receives the first DL packet of QoS flow 1 on DRB 2. However, a delayed DL packet of QoS flow 1 on DRB 1 may arrive later in in-order delivery is not guaranteed. In this case the UE will update the UL QoS flow 1 to DRB 1 again causing “ping-pang” effect.
Data forwarding when handover
To ensure continuous data transmission and avoid retransmission, the not-yet-acked PDCP SDUs (SDAP PDUs) in the source node buffer shall be forwarded to the target node when handover, possibly with RDI bit as part of the SDAP header, which will cause unexpected update of UL mapping rule in the target node.
Option 2: The RDI bit is toggled to 0 after the UL mapping rule is successfully updated.

In this option RDI is toggled from 0 to 1 when gNB wants the UE to update UL QoS flow to DRB mapping rule accordingly, and from 1 to 0 when gNB knows that the UE finishes updating.

DRB remapping

When DL QoS flow 1 that is remapped from DRB 1 to DRB2, the UE will update the UL QoS flow 1 to DRB 2 after it receives the first DL packet of QoS flow 1 on DRB 2. If the UE finishes updating and informs the gNB, the delayed DL packet of QoS flow 1 on DRB 1 will be with RDI=0. In this case the UE will NOT update the UL QoS flow 1 to DRB 1 again, i.e. “ping-pang” effect is avoided.
Data forwarding when handover

Similarly if the UE finishes updating and informs the gNB, the not-yet-acked PDCP SDUs (SDAP PDUs) in the source node buffer will be with RDI=0, and unexpected update of UL mapping rule in the target node can be avoided.

However, an ack mechanism is required in Option 2. The UL SDAP header will have to presence and the gNB should check for that in every UL data packet.
Option 3: The RDI bit is toggled to 0 prior to remapping or handover execution.

In this option RDI is toggled from 0 to 1 when gNB wants the UE to update UL QoS flow to DRB mapping rule accordingly, and from 1 to 0 a period before the DRB remapping or handover happens.

Option 3 is a compromise solution between Option 1 and Option 2. It can avoid “ping-pang” effect and unexpected update of UL mapping rule in the target node, while no ack mechanism is required. Note that Option 3 is valid based on the assumption that DRB remapping or handover will not happen soon after AS reflective QoS activation so that the UE has enough time to receive and update the UL mapping rule. Moreover, the timing to toggle RDI from 1 to 0 should be appropriate but few reference can be used for estimation.
Table 1 summarizes the pros and cons of these three options discussed above.

Table 1:
Comparison of three options for the RDI bit toggle

	Options
	1
	2
	3

	Basic operations
	RDI bit is toggled to 0 only when AS reflective is deactivated
	RDI bit is toggled to 0 after the UL mapping rule is successfully updated
	RDI bit is toggled to 0 prior to remapping or handover execution

	“Ping-pang” effect when DRB remapping
	Cannot be avoided (
	Can be avoided 
	Can be avoided 

	Unexpected update of UL mapping with data forwarding when handover
	Cannot be avoided (
	Can be avoided 
	Can be avoided 

	Ack mechanism for successful update
	Not needed 
	Needed (
	Not needed 

	Preconditions
	None
	None
	Enough time for the UE to receive and update the UL mapping rule (
Appropriate timing to toggle RDI (


Proposal 1: RAN2 is kindly asked to discuss the associated behaviours of the RDI bit (when the RDI bit shall be toggled) if introduced.
3 Conclusions
In this paper, we have discussed the associated behaviours of the RDI bit, the pros and cons of several options are analysed. We propose:

Proposal 1: RAN2 is kindly asked to discuss the associated behaviours of the RDI bit (when the RDI bit shall be toggled) if introduced.
RAN2#AH1801 agreements:


Support independent AS and NAS reflective QoS.


From RAN2 perspective supporting up to 64 reflective flows per PDU session per UE is sufficient at the same time, so 6 bits QFI in SDAP.








