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1. Introduction
RAN3 received the LS [1] from SA2 where for REL-13 SA2 is considering a traffic prioritization method whereby each user plane data packet is marked. SA2 further ask for feedback from RAN2 and RAN3 on the following points
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.

This contribution adresses the above points to provide a response LS.

2. Discussion
The existing framework of handling QoS in RAN is to have CN provide the expected QoS parameters for handling traffic for a bearer.  And then it is left to the proprietary handling in eNB on how the QoS requirements are met when there is no congestion.  Handling of QoS during congestion is also left to implementations.  Thus the scheduler implementations in the RAN are proprietary and vendor specific.  

The Rel-13 work in SA2 extends the existing QoS handling to differentiate downlink packets within a bearer.  SA2 is considering the adoption for Rel13 of a mechanism where the GGSN/PGW/TDF marks each user plane data packet delivered in the downlink direction. The marking is meant to support traffic prioritization 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. 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.  
In general, the packet marking could mean that the RAN drops or buffers packets depending additionally upon QCI and congestion. If there is no congestion then RAN would aim to meet the value ranges for delay and loss defined by the QCI (and hence this priority marking is not taken into account). If there is congestion, these values ranges for QCI could be exceeded but packets with higher priority would be less likely to exceed them than data packets marked as lower priority.
Taking the above discussion and the current framework of existing implementations into account, each of the points raised by SA2 in turn, is assessed with regards to  RAN2 and RAN3 impacts.

What are the RAN impacts of such packet marking based traffic prioritization?
It is difficult to provide a specific response at this stage since this depends on the exact definition of the new priority and on the existing implementations, and whether the existing framework of defining QoS requirements and leaving the scheduler implementations proprietary is continued.   The level of impact also depends significantly on the current scheduler and buffering implementations in the eNB.

From RAN3 point of view, one foreseeable impact would depend on which layer the marking takes place on. For example, if the marking takes place at the outer IP layer, then RAN may happen to not prioritize adequately the packets in case the marking happens to be changed by the transport network.
Are issues anticipated related to the coexistence of this type of marking for traffic prioritization and QCI based traffic prioritization?
In general, the packet marking could mean that the RAN drops or buffers packets depending additionally upon QCI and congestion. If there is no congestion then the RAN would aim to meet the value ranges for delay and loss defined by the QCI (and hence this priority marking is not taken into account). If there is congestion, these values ranges for QCI could be exceeded but packets with higher priority would be less likely to exceed them than data packets marked as lower priority.
Whether and how RAN aspects of such packet marking based traffic prioritization behavior can be standardized.

Standards could typically limit the number of FPI values available in order to not over-complexify the prioritization process in the eNB when taking into account both QCI and FPI as described in the answer to question 1 above. Standards could also limit the area of prioritisation of the new parameter in order to avoid the impacts mentioned in the answer to question 2 above. However we consider that standards should not prescribe the exact behaviour, but rather that this should be left to implementation.
3. Conclusions
Based on the above considerations, An LS response in [2] is proposed to RAN3.
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