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1 Introduction
In RAN2#101, the topic of QoS flow remapping was discussed and the following agreements were reached.
=>	For DL it is left up to gNB implementation.  FFS if RAN3 signalling is required.
=>	FFS - We define an end/start marker on UE side and how it is used it is up to gNB implementation.   At least for RLC AM the start/end marker solution is used as a baseline.  

In this document, we provide our views on the following questions.
1. [bookmark: _Ref509924403]Should the start/end marker be adopted as baseline at least for RLC AM?
2. [bookmark: _Ref509924412]Is there a need for a solution other than the start/end marker solution?
3. [bookmark: _Ref509924417]What solution, if any, needs to be used for RLC UM?
2 Discussion
In the uplink, it is the gNB that is ultimately responsible for ensuring that packets are delivered in-sequence to higher layers. The gNB is not constrained to use any particular mechanism specified in the standard, and network implementations can, if they choose to, employ proprietary mechanisms for this purpose. Of course, the standard can and should specify mechanisms that assist the gNB’s operation for the sake of improving performance and reducing complexity. But there is no need for such mechanisms to cater to every possible scenario, since the gNB implementation will ensure reasonable behavior. As a matter of fact, the gNB may also decide not to support in-sequence operation (e.g., for delay sensitive applications)
Observation 1: The QoS remapping solution in the uplink as specified in the standard should be thought of as assisting gNB implementation, rather than providing a complete solution that covers all possible scenarios.
In previous contributions, companies have presented a number of proposals to solve the in-sequence flow relocation problem for the uplink case as follows. All these proposals assume that the gNB provides some buffering, and differ on when the gNB decides to start forwarding packets to higher layers after QoS relocation. 
Option 1: Use end/start marker [1]
Option 2: Use a timer (can handle loss of packets carrying markers) [2]
Option 3: Leave it unspecified (i.e. up to gNB implementation) [3]
We first discuss the above options in the context of RLC AM. In our opinion, option 3 (leaving it to gNB implementation) is not suitable from a QoS perspective. Since the gNB has no idea when the UE will stop sending packets belonging to the concerned QoS flow on the “old” DRB, it may be forced to keep such packets in its buffer until it is reasonably certain that no new packet will arrive. Such buffering is necessary to ensure in-sequence delivery, but can lead to potentially large delays. Option 2 also suffers from a similar problem. Moreover, there is no need to specify a timer configuration in the UL since, of course, the gNB can choose to use such a timer if it wants. The end/start marker solution, on the other hand, minimizes the delay due to in-sequence requirement by ensuring that packets are buffered only for as long as they are needed. There could be scenarios where the solution does not work (e.g., when packets carrying the markers) are lost. But in the case of RLC AM such instances will occur only rarely, and in any case, these situations can be handled by the gNB as observed earlier.
Proposal 1: The end marker/start marker solution be adopted for RLC AM.
In the case of RLC UM, there is a greater likelihood that packets carrying end markers are lost. However flows mapped to RLC UM are supposed to be somewhat tolerant of loss and more sensitive to delay. For this reason, mechanisms that require reliable transmission of marker packets (e.g., involving acknowledgments and retransmission) seem to be unsuitable. Again, using the principle that gNB implementation can take care of occasional losses, it seems that the end/start marker approach can also be used with RLC UM. 
Proposal 2: The end marker/start marker solution be also adopted for RLC UM.
3 Conclusions
In this paper, we made the following observations and proposals: 
Observation 1: The QoS remapping solution in the uplink as specified in the standard should be thought of as assisting gNB implementation, rather than providing a complete solution that covers all possible scenarios.
Proposal 1: The end marker/start marker solution be adopted for RLC AM.
Proposal 2: The end marker/start marker solution be also adopted for RLC UM.
A TP for the end/start marker solution is provided in the Annex.
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5 Annex
**************First change******************

[bookmark: _Toc505891204]5.3	QoS flow to DRB mapping
[bookmark: _Toc505891205]5.3.1	Configuration
When RRC [3] configures an UL QoS flow to DRB mapping rule for an SDAP entity, the SDAP entity shall:
-	store the UL QoS flow to DRB mapping rule.
[bookmark: _Toc505891206]5.3.2	Reflective mapping
For each received DL SDAP PDU with RDI set to 1, the SDAP entity shall:
-	process the QFI field in the SDAP header and store the QoS flow to DRB mapping of the DL SDAP PDU as the QoS flow to DRB mapping rule for the UL.
5.3.3	Remapping
When a QoS flow is remapped from a DRB (called the old DRB) to another DRB (called the new DRB), the SDAP entity shall:
-	if at least one UL SDAP PDU awaits transmission in the old DRB:
-	set the E/S marker to 1 in the SDAP header of the last UL SDAP PDU sent in the old DRB
-	else:
-	set the E/S marker to 1 in the SDAP header of the first UL SDAP PDU sent in the new DRB
[bookmark: _Toc505891207]5.3.34	DRB release
When a DRB is released, the SDAP entity shall:
-	remove all QoS flow to DRB mappings associated with the released DRB. 

**************Second change******************

[bookmark: _Toc486942267][bookmark: _Toc505891214][bookmark: _Toc509436160]6.2.2	Data PDU
[bookmark: _Toc483216116][bookmark: _Toc505891215]6.2.2.1	Data PDU without SDAP header
An SDAP PDU consists only of a data field and does not consist of any SDAP header, as described in Figure 6.2.2.1-1.


Figure 6.2.2.1-1: SDAP Data PDU format without SDAP header
[bookmark: _Toc486942268][bookmark: _Toc505891216]6.2.2.2	DL Data PDU with SDAP header
Figure 6.2.2.2 – 1 shows the format of SDAP Data PDU of DL with SDAP header being configured.


Figure 6.2.2.2-1: DL SDAP Data PDU format with SDAP header
6.2.2.3	UL Data PDU with SDAP header
Figure 6.2.2.3 – 1 shows the format of SDAP Data PDU of UL with SDAP header being configured.


[bookmark: _GoBack]Figure 6.2.2.3-1: UL SDAP Data PDU format with SDAP header

**************Third change******************
[bookmark: _Toc486942269][bookmark: _Toc509436161][bookmark: _Toc477947253][bookmark: _Toc509436167]6.3	Parameters
[Text omitted]
6.3.7	E/S marker
Length: 1 bit
The default value of the E/S marker is 0. The E/S marker is set to 1 according to 5.3.3.
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