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1 Introduction
In SA2#104 meeting, SA2 sent an LS S2-142939/R3-141556 [1] on the impacts of packet marking on RAN user plane handling of DL traffic, to RAN2 and RAN3 to ask some feedbacks on the following questions:

1. What are the RAN impacts of such packet marking based traffic prioritization?

2. Are issues anticipated related to the coexistence of this type of marking for traffic prioritization and QCI based traffic prioritization?

3. Whether and how RAN aspects of such packet marking based traffic prioritization behavior can be standardized.

In this contribution, we provide our view on each of these questions.
2 Discussion
SA1 and SA2 have studied requirements and possible enhancements for the 3GPP system to address situations where high usage levels lead to user plane traffic congestion in the RAN. The aim is to make efficient use of available resources to support the optimal mix of high priority services and applications, and users with premium subscriptions, while maintaining the user experience, and supporting as many active users as possible.

SA1 defined a set of normative stage 1 requirements, amongst them the possibility for prioritization of certain traffic types at the RAN node during congestion situations. SA2 started to develop solutions for this requirement which enable the RAN node to identify and prioritize certain traffic types based on a packet marking performed by the Core Network.
On the one hand side, the marking is meant to support traffic prioritization in the scheduler, for example, it is used either between flows mapped to the same QCI, i.e. different IP flows within a bearer may be associated with different values of the marking in order to address RAN User Plane congestion, or, this marking based traffic prioritization applies between different UEs having bearers of the same QCI, and between bearers of a single UE that have the same QCI as well as within the same bearer.
2.1 RAN impact of packet marking based traffic prioritization

Different IP flows of a UE can be allocated into different RB or the same RB, e.g. different IP flows can be allocated to the same RB thereby using a single QCI. IP data in one RB will be handled based on arriving time in sequence. If packet marking based traffic prioritization is used, there will be traffic prioritization marking in each user plane data packet, and then the scheduler and queue management model in the eNB can take such information into account. Especially in congestion scenario, this packet marking can help the eNB to prioritize the high priority traffic among the traffic flows.
Observation 1: the scheduler and queue management model in the eNB may take the packet marking into account to prioritize the high priority traffic among the traffic flows.
The traffic prioritization is marked in user plane data packet (e.g. in GTP-U header, or IP header, etc), hence this information can be provided to the eNB without RAN signalling impact.
Observation 2: there is no RAN signalling impact to introduce packet marking based traffic prioritization

Proposed RAN3 feedback to SA2: There is no RAN signalling impact to introduce packet marking based traffic prioritization, the scheduler and queue management model in the eNB may take the packet marking into account to prioritize the high priority traffic among the traffic flows.
2.2 Coexistence with QCI based traffic prioritization 

As defined in TS36.300, QoS Class Identifier (QCI) is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment. The packet marking based traffic prioritization is used for traffic flow level packet handling instead of bearer level. Hence it will be applied for the traffic flows within one bearer, or for the traffic flows in different bearers (belongs to same UE or different UEs) with same QCI. These two different level packet handling parameters could be used at the same time.
Observation 3: Packet marking based traffic prioritization is only used for traffic flow level packet handling instead of bearer level, hence no coexistence issues with QCI is anticipated.

Current QoS parameters (includes QoS) are informed to the eNB via S1AP/X2AP/NAS signalling, as analysed in section2.1, there is no RAN signalling impact to introduce packet marking, hence from signalling viewpoint, there is no coexistence issue too.
Observation 4: from signalling viewpoint, there is no coexistence issue is anticipated.
Proposed RAN3 feedback to SA2: There is no coexistence issue with QCI based traffic prioritization. 
2.3 Whether and how to standardize such packet marking based traffic prioritization behavior in RAN
The packet marking is marked in user plane, e.g. GTP-U header or IP header, how to mark the packet is out or RAN scope, but it is still needed to add the description of packet marking behaviour in RAN spec

Observation5: it is needed to add the description of packet marking based traffic prioritization behaviour in RAN spec.

Proposed RAN3 feedback to SA2: it is needed to add the description of packet marking based traffic prioritization behaviour in RAN spec.
3 Proposal
In this contribution, we provide our view on the questions raised by SA2 for packet marking on RAN user plane handling of DL traffic.

Based on the observations, we propose to send reply LS [2] to SA2, provide the proposed RAN3 feedback to SA2 with the Text Proposal to TS 36.300 
1. What are the RAN impacts of such packet marking based traffic prioritization?

[RAN3 feedback to SA2] There is no RAN signalling impact to introduce packet marking based traffic prioritization, the scheduler and queue management model in the eNB may take the packet marking into account to prioritize the high priority traffic among the traffic flows.

2. Are issues anticipated related to the coexistence of this type of marking for traffic prioritization and QCI based traffic prioritization?

[RAN3 feedback to SA2] There is no coexistence issue with QCI based traffic prioritization. 

3. Whether and how RAN aspects of such packet marking based traffic prioritization behaviour can be standardized.

[RAN3 feedback to SA2] it is needed to add the description of packet marking based traffic prioritization behaviour in RAN spec, as shown in the Text Proposal below:

Text Proposal:
The marking is meant to support traffic prioritization in the scheduler, for example, it is used either between flows mapped to the same QCI, i.e. different IP flows within a bearer may be associated with different values of the marking in order to address RAN User Plane congestion, or, this marking based traffic prioritization applies between different UEs having bearers of the same QCI, and between bearers of a single UE that have the same QCI as well as within the same bearer.  

This marking based traffic prioritization is intended to coexist with QCI based traffic prioritization.
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