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1   Introduction

In their LS R3-141556 [1] SA2 asked RAN2 and RAN3 what would be the impact of a packet marking RAN based solution for user plane congestion management. This paper presents the impacts of such approach and proposes not to standardize it.
2   
Discussion and analysis
In [1] SA2 indicated that they are currently evaluating a RAN based solution for User Plane Congestion (UPCON) handling and they asked 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.”
The solution that SA2 agreed to study further is described in subclause 6.1 of TR 22.705 [2] (Solution 2.1). Such solution is based on the GGSN/P-GW inserting FPI (Flow Priority Indicator) markers to different (IP) traffic flows transported within the same bearer. Alternatively the TDF can mark the FPI values and the GGSN/P-GW simply copies those values into the DL UP packets delivered to the SGSN/S-GW. The SGSN/S-GW forwards the DL UP traffic (with the FPI markers) over Iu/S1 to the RNC/eNB. The RNC/eNB will then use the FPI markers (combined with the QCI ones) to prioritize packets delivery over the air interface during periods of user plane congestion. The FPI marking is not intended to replace the current QoS bearer concept.
Impacts on RAN 
The main impact on RNC and eNB would consist in that they would need to understand FPIs (Flow Priority Indicator) for bearers with an already assigned QCI (QoS Class Identifier). This would most likely bring 
unnecessary complexity in the RAN nodes. Notice that, currently, there are 9 QCI values (and related bearer types) in LTE that allow to cover both GBR and non-GBR bearers. Similarly, in UMTS, there are 4 different traffic classes and a set of UMTS Bearer Service attributes who can lead to an even higher number of bearers ‘QoS Classes’. Such set of values already allows a good level of granularity. Moreover, these parameters are extendable either in a standardized way or in an operator specific way, providing full flexibility in case new instances of QoS classes are needed.
Interoperability issues with QCI based mechanisms

We foresee at least two types of interoperability problems.
1)
Interoperability with legacy nodes

How can an SGSN/S-GW capable of supporting FPIs interwork with RNC/eNB not capable of supporting FPIs? What would be the RNC/eNB expected behavior in this case? 
2) 
Interoperability among different operators

How would FPI values be used by different RAN vendors? While for QCI values detailed bearer characteristics were specified between Core and RAN, for FPIs there exists no definition of values and of their meaning.

3) 
Interoperability with existing QoS mechanisms

How would FPI values be interpreted when combined to QCI QoS characteristics? Combined interpretation of e.g. priority due to QCI profile and priority due to FPI value may be unpredictable and counter productive
3   
Conclusion and proposal

It is important to notice that the number UEs allowing multiple bearer usage is increasing for UMTS and that this feature is already broadly supported for LTE. Introducing on top of it an FPI marking mechanisms might jeopardize the support of multiple bearers for UMTS and LTE. Therefore it is essential to understand what could be achieved with the FPI (+ QCI) mechanism that cannot be achieved with already existing mechanisms (QCI only). Otherwise the risk is to specify an alternative solution that would achieve the same results of the existing one but with the risk of destabilising current QoS schemes by ambiguous interoperation between different QoS policies. 

On top of this, it should be taken into account that before introducing new FPI parameters, an extension of the already existing mechanisms (namely, new QCI values in LTE or new traffic (sub)classes in UMTS) should be considered.
Consequently, it is not clear what advantages are provided by FPI vs. existing QoS mechanisms and it is recommended not to standardize packet marking.
Proposal 1: It is proposed to agree and send the LS in [3].
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