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1 Introduction
In RAN2#102, the topic of QoS flow remapping was discussed and the following agreement was reached [1].
=>	A one byte SDAP PDU (a SDAP control PDU) is used as end marker PDU. 

The format of the SDAP control PDU is shown in Figure 1.


Figure 1: End-Marker Control PDU
The purpose of this document is to discuss some related scenarios that have not been fully fleshed out, especially when UL SDAP header is not configured, and present our views of when and how the SDAP control PDU can be used to support in-sequence QoS flow remapping.
2 Discussion
2.1 Non-symmetric flow remapping
In previous discussion on this topic, we assumed that both the “old” and “new” DRBs are configured with UL SDAP header. The presence/absence of UL SDAP header depends on network configuration, and in some scenarios the gNB may not configure the UL SDAP header on the “old” and/or “new” DRB. (e.g., when only a single QoS flow is mapped to a DRB). We refer to such scenarios as non-symmetric and analyze how the SDAP control PDU can be used these cases.
Case 1: “Old” DRB has UL SDAP configured, but “new” DRB does not
In this case, the UE can always send a SDAP control PDU on the “old” DRB, so we do not think any particular enhancement is needed.
Case 2: “Old” DRB does not have UL SDAP header configured, but “new” DRB has
In this case, the UE cannot send a SDAP control PDU on the “old” DRB. However, note that the SDAP control PDU can be sent on the “new” DRB. So one possible scheme is that when the UE finishes transmitting all pending packets which belonged to the remapped flow on the “old” DRB (so ensuring that the gNB has received all the “old” packets), it sends the SDAP control PDU on the “new” DRB. When the gNB receives the SDAP control PDU, it can safely start forwarding packets received on the “new” DRB to higher layers in-sequence. In this solution, it is NOT required for the UE to buffer new packets, just that the UE is required to send the SDAP control PDU only when all the “old” packets have been delivered to the gNB.
Case 3: Neither the “old” nor the “new” DRB have SDAP configured
In this case, the only possibility (to ensure no out-of-sequence delivery) appears to rely on the UE (transmitter) to buffer all new packets till the packets belonging to the QoS flow that are being sent on the “old” DRB are delivered. 
A table outlining these options is shown below.
	UL SDAP header
	“New” DRB

	
	Present
	Not present

	“Old” DRB
	Present
	SDAP control PDU on old DRB
	SDAP control PDU on old DRB

	
	Not present
	SDAP control PDU on new DRB
	Transmitter buffering


Table 1: Mechanisms for in-sequence QoS flow relocation
Based on the analysis above, we propose the following.
Proposal 1: If the “old” DRB is not configured with UL SDAP header, and the “new” DRB is configured with the UL SDAP header, then the UE will send the SDAP control PDU on the new DRB, once all packets on the “old” DRB are delivered.
Proposal 2: If neither the “old” DRB nor the “new” DRB have UL SDAP configured, then the UE will buffer packets belonging to the “new” DRB till all packets for the “old” DRB are delivered. 
2.3 Configurability of in-sequence
A solution for in-sequence flow remapping may not always be desired by the network. For example, in some cases, when UL SDAP header is not configured (see Proposal 1), it might result in additional delay. For this reason, we think the use of in-sequence delivery mechanisms should be configurable by the network.
Proposal 3: The network can configure whether or not the UE implements mechanisms to support in-sequence QoS flow remapping. 
If proposal 3, is agreeable then the granularity at which the configuration applies needs to be decided. The potential candidates are PDU session, DRB, and QoS flow. Specifying at DRB level can lead to inconsistencies (what if the “new” and “old” DRBs are configured differently?), and specifying at the QoS flow level seems to require additional signaling which is undesirable. So we think for Rel-15 at least, it suffices to allow network configurability at PDU session level.
Proposal 4: The network can configure applicability of in-sequence QoS flow remapping mechanisms at PDU session level.
Finally, these mechanisms require the UE to perform additional processing and possibly buffering. We think these mechanisms can be part of UE capability.
Proposal 5: A UE capability is defined for support of in-sequence QoS flow remapping.
3 Conclusions
In this paper, we have made the following observations and proposals: 
Proposal 1: If the “old” DRB is not configured with UL SDAP header, and the “new” DRB is configured with the UL SDAP header, then the UE will send the SDAP control PDU on the new DRB, once all packets on the “old” DRB are delivered.
Proposal 2: If neither the “old” DRB nor the “new” DRB have UL SDAP configured, then the UE will buffer packets belonging to the “new” DRB till all packets for the “old” DRB are delivered.
Proposal 3: The network can configure whether or not the UE implements mechanisms to support in-sequence QoS flow remapping.
Proposal 4: The network can configure applicability of in-sequence QoS flow remapping mechanisms at PDU session level.
Proposal 5: A UE capability is defined for support of in-sequence QoS flow remapping.
4 References
[bookmark: _GoBack][1]. R2-1808732, Report NR UP breakout session, Vice Chairman (MediaTek Inc.).
image1.emf
D/C QFI Oct 1 R


