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Introduction
This contribution discusses the need and reasons to introduce (or not introduce) the COUNT field in the PDCP header.
[bookmark: _Ref178064866]Discussion
Some contributions in RAN2#95 proposed to add the full COUNT in the PDCP header. The main reason for such proposal i.e. adding the full COUNT seem to be to eliminate the HFN desync.
There are a set of conditions needed for a HFN desync to happen. One is that the transmitter utilizes more than half of the PDCP SN window size. Another is that the receiver has moved forward the receiving window so that the HFN value increases. Yet, another condition is that the transmitter does not move the window as the receiver does. This may happen when the transmitter has not received an acknowledgement of a packet which was transmitted by the receiver side.
It may also happen the inverse, that the transmitter moves the window but the receiver side does not because it does not receive the messages. Packet losses is the typical reason why the receiver/transmitter might not have the same view of the tx/rx window.
This issue might happen at handovers or when RLC UM is used, especially if a small SN length value is used. Also in Dual Connectivity, there can be risk of HFN desynch if the transmitter in the MeNB transmits too many packets over the air which are not acknowledged. The higher the bit rate is, the quicker the HFN desynch may occur. Larger SN length values do assist to prevent this issue as well as flow control in Dual Connectivity. While this problem is not very common, if it happens there is no easy way to detect or resolve it other than re-establish PDCP. Thus, it is worth analysing it.
Current LTE specifications indicate that the UE should ensure that the HFN desync does not happen. This leads to think that UE vendors have already implemented mechanisms which may solve most of the cases when this rare event happens. On the other hand, the network has a range of options to prevent this issue such as, for instance, using a larger SN length value. 
The simplest method to fully eliminate this problem from a standards point of view is transmitting the full COUNT in every packet. Introducing the full COUNT, however, has as a drawback the increased overhead. The increased overhead is not necessarily an issue when PDCP packets are large and the UE is in a good coverage area. However, for small packets, such as voice, or when coverage is limited, the increased overhead might not be a feasible approach. 
In overall, using a larger SN length value will assist to prevent the HFN desync to happen. And, with 18 bits for example, the HFN desync may be a very rare event. Introducing the COUNT value in some packets every now and then could be another solution, or giving the possibility to the network to configure when the COUNT value should be transmitted is yet another possibility. Adding the COUNT value in every packet is not the most suitable way forward without first analysing and understanding the root cause of the problem, and which options could assist to solve the issue without introducing other challenges.
A deeper understanding about the situations and scenarios in which this may happen is needed as well as an understanding of what current options are available to solve this matter. 
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Study the HFN desynchronization issues following these steps:
	a.	Understanding the realistic scenarios and reasons why in each of the scenarios HFN desync might happen.
[bookmark: _GoBack]	b.	Analysing pros/cons of the solutions which could solve the HFN desync in the scenarios outlined in a) while also considering security.
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