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1 Purpose

The purpose of this paper is to explain the issue of the non-limited number of DTAP messages that can be exchanged and to find a work-around.
2 Background
The current RANAP specification allows to exchange Direct Transfer messages during the relocation preparation phase: see section 8.6.2:
“If during the Relocation Preparation procedure the source RNC receives a DIRECT TRANSFER message it shall be handled normally.”

A Source RNC may thus be required to send downlink messages on SRB3 and SRB4 even after having set the SRNS Relocation Info included in the RANAP Source RNC to Target RNC Transparent Container IE. Therefore, If it wants to be able to send downlink messages after the construction of the container without causing integrity desynchronisation, the Source RNC has to “anticipate” when setting the DL COUNT-I of SRB3 and SRB4 (i.e. DL RRC HFN and DL RRC Message Sequence Number) in the RRC container contained in the RANAP container:
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In the example shown in the figure above, the chosen anticipation value is d.

If no DL DT message is sent during the relocation preparation phase, the UE will stay at HFN x RRC SN but will resync with the target RNC to RRC SN+d as soon as the first message received by the target RNC that will interpret the gap like loss of messages.

If the HFN was close to the wrap-around, the UE will also resync after the first message received on the target side as presented below with SN=14 and d=4:
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There is however is constraint on the value of d because it must be higher than the potential number of DL DT messages.
Indeed, in the example above, if five DT DL messages are received by the UE, the UE will be at HFNx RRC SN=3 after the relocation which is higher than the value received by the target RNC via the container, expected to be SN=2 at maximum.

3 Problem Description

If several successive relocations take place consecutively with no DL message sent to the mobile, the UE will never resync during these relocations. Therefore, the value of the anticipation after the relocations becomes multiplicated by the number of relocations that have taken place and can thus exceed the value of a wrap-around. In the example below, d=7 and three relocations have taken place leading to a wrap-around since 3*7=21 which is greater than 16.

Consequently, the UE cannot guess whether the correct HFN is x+1 or x+2:
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The issue presented above can happen even with a lower value of d e.g. d=5 will wrap around in four relocations. However, the probability to have four relocations without any dL message sent on SRB3/4 is much much lower.

It is therefore interesting to minimize the value of d to minimize the issue, however this is also dangerous since the lower is d, the higher is the risk that more than d DT messages are being sent downlink during the relocation preparation phase because it is currently not limited.  

4 Conclusion and Proposal 

It is believed that there is no solution to the problem presented in this paper within the release 5 timeframe.

Therefore, it is proposed here to discuss what work-around could be decided as far as RAN3 is concerned. One proposal could be to limit the probability of occurrence of the issue by adding a recommendation in RANAP to limit the number of such DL DT messages allowed to be sent during a relocation. 
A value of x (to be discussed) is proposed, limiting thus the problem to the probability that more than y (to be discussed) relocations take place without having any downlink message be sent on SRB3/4 to resync. 
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