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1	Introduction
[bookmark: _Ref178064866]In [1], a new Study Item identifying three main areas of study, i.e., XR-Awareness in RAN, XR specific power savings and XR specific capacity improvements, was agreed. 
“Objectives on XR-awareness in RAN (RAN2):
· Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer attributes beneficial for the gNB to be aware of.
· Study how the above information aids XR-specific traffic handling.”
In RAN2#120 the following agreements related to the study topic was made.
· Should try to understand why we would need to treat PDU sets differently over the radio and why different PDU sets are muxed over same flows. Also need to understand need for reordering.
· Send LS to SA2/SA4
In this contribution we start by giving an overview of the situation taking into consideration the replies and decisions from SA4 and SA2. We continue with analyzing the possible solutions considering the agreements and proposals that has been made and list the gains and costs with such solutions. Then summarize everything into a RAN2 view.
2	Discussion Protocol stack impacts
[bookmark: _Ref189046994]2.1.1	In-sequence delivery
SA4 has provided a response to the RAN2 question about in sequence delivery [2]. In the response SA4 states that in-sequence delivery is not the preferred operation by the application:
“SA4 prefers that the lower-layers on the receiver side do not enforce in-sequence delivery to the RTP layer for PDU Sets received out-of-sequence”.
Thus, RAN2 should not bother with doing any type of reordering and simply deliver the PDCP SDUs to the application as soon as they become available in the receiver.
[bookmark: _Toc127511676]No reordering in RAN needed for PDCP SDUs meeting the PDU Set Delay Budget. 
2.1.2	PDU Set mapping
[bookmark: _Hlk126677939]SA2 has now concluded on the Rel18 SI and decided that PDU Sets from one traffic flow will not be split up on different QoS flows, i.e. all the PDU Sets will be mapped with the same QFI. They clarify this in their LS response to RAN2 [3]. SA2 has also specified a PDU Set Importance information that is provided in the GTP-U header. SA2 describes that this information element may be used for dropping in congestion scenarios. Thus, of the various mapping options that have been listed in the Rel-18 SI TR, only option N11 is currently allowed in UL. However, it should also be noted that SA2 didn’t have the information in the response from SA4 at the time of decision and worked under the assumption that in sequence delivery may be needed. User Plane traffic with the same QFI within a PDU Session receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). Thus, differentiating PDU sets within the same QFI is, by QoS framework definition, not allowed. SA2 agreed that UPF would not provide any QFI differentiation based on the priority indication. If service differentiation is wanted SA2 should ensure that PDU sets are assigned to the corresponding QFI.  
[bookmark: _Toc127511677]In UL only option N11 is possible according to SA2 conclusions and current QoS framework.
[bookmark: _Toc127511678]The QoS framework mandates to treat all packets within a QFI (i.e. within a DRB) equally.
[bookmark: _Toc127267307][bookmark: _Toc127511679]If different forwarding treatment is needed, SA2 should ensure that PDU sets are assigned to the corresponding QFI. 
2.1.3	Gains with PDU Set Importance solutions
So far, the solutions that have been proposed in RAN2 regarding PDU Sets handling are related to PDU Set prioritization or PDU Set dropping. However there has been no evidence or argumentation provided why such solutions would be good from either a capacity or power saving perspective. To the contrary, SA4 has stated that from an application perspective all data is important and should be delivered [4]. There has been no indication from SA4 that there actually are different importance between PDU Sets.
[bookmark: _Toc127511680]RAN should aim to deliver all PDU Sets since all data is important for application.
On the other hand, it has been shown in contributions (Ericsson discarding [5] and Ericsson prioritization [6] contributions) that the gains of treating PDU Sets differently from one traffic flow will negatively impact the XR capacity. Furthermore, it has been shown that dropping packets from a poorly performing user will not help that user to reach the requirements and PDU Set dropping will only render in more lost packets for that user. Dropping data can however be beneficial for the network capacity but only when it removes a lot of data so there is a significant reduction in demand of radio resources. This is primarily done by removing the network load from the poorly performing users that have many packets that are not meeting the requirements and thus they are anyway unsatisfied. Reducing network load is however not possible by using PDU Set Importance as a solution since then there will always be more data in the buffer that demands network resources.
[bookmark: _Toc127511681]Solutions using PDU Set Importance results in low gains for XR services. 
2.1.4	Costs with PDU Set Importance solutions
There are different possible solutions using the PDU Set Importance and they will come with varying costs in complexity increase in standard and implementation. 
In DL it is straight forward that it is up to the RAN scheduler to decide if it want to use the provided PDU Set Importance information provided from UPF. The cost for this will only be implementation specific and can be limited according to the seen usefulness.
[bookmark: _Toc127511682]In DL it is completely up to proprietary implementation if the network use the PDU Set Importance information.
In UL there has been proposals on varying additions to the existing QoS framework, e.g. adding dual LCH for each bearer. This inevitable introduces complexity in the standard. Even if something existing, e.g. dual connectivity framework, is being reused it will be for new purposes and require significant additions. It also forces more implementation efforts.
[bookmark: _Toc127511683]All additions to the standard that add additions to the existing QoS framework increases complexity and cost of implementation
2.1.5	Summary 
In conclusion from a RAN2 perspective the expectation of usefulness of solutions using the PDU Set Importance information are very low. At the same time introducing such solutions will come with costs and any type of standardized feature for prioritization within a DRB will break the existing QoS framework. RAN2 should thus refrain from specifying any solutions with PDU Set Importance. If PDU Set Importance should be used for differentiation of packets it should be informed to SA2 that it should be done by the existing framework, i.e. assign the PDU Sets to different QFI.  
[bookmark: _Toc127267313][bookmark: _Toc127511684]RAN2 shall comply with 5GC QoS framework: PDUs within a QFI receive same traffic forwarding and thus, priority indication, shall not be used in RAN
[bookmark: _Toc127267314][bookmark: _Toc127511685]Inform SA2 that RAN2 will follow the QoS framework architecture and to provide differentiated treatment, if wished by SA2, PDUs must be differentiated via the QFI.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	No reordering in RAN needed for PDCP SDUs meeting the PDU Set Delay Budget.
Observation 2	In UL only option N11 is possible according to SA2 conclusions and current QoS framework.
Observation 3	The QoS framework mandates to treat all packets within a QFI (i.e. within a DRB) equally.
Observation 4	If different forwarding treatment is needed, SA2 should ensure that PDU sets are assigned to the corresponding QFI.
Observation 5	RAN should aim to deliver all PDU Sets since all data is important for application.
Observation 6	Solutions using PDU Set Importance results in low gains for XR services.
Observation 7	In DL it is completely up to proprietary implementation if the network use the PDU Set Importance information.
Observation 8	All additions to the standard that add additions to the existing QoS framework increases complexity and cost of implementation

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 shall comply with 5GC QoS framework: PDUs within a QFI receive same traffic forwarding and thus, priority indication, shall not be used in RAN
Proposal 2	Inform SA2 that RAN2 will follow the QoS framework architecture and to provide differentiated treatment, if wished by SA2, PDUs must be differentiated via the QFI.
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