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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 come to a solution in release ​6.
2 Introduction
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, RAN2 assumed that 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.

3 Problem Description

However, if several successive relocations take place consecutively with no DL Direct Transfer messages 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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It has been decided at RAN3#44 to live with this problem in release 5 -which is frozen for corrections- relying of low value of d. However, two scenarios lead to drop call even with a low d value e.g. d=3:

· whenever more than 3 DL direct transfer messages are sent during the preparation phase, the UE cannot resync after the relocation,

· if no DL direct transfer are sent at all, the UE will not be able to resync after six relocations. 
This is not unlikely to happen since six relocations can take place with long-lived iu-ps connections.

RANAP specification cannot keep a flaw in release 6 and several solutions have been proposed.

4 Solutions 

Three solutions can be thought of:
First Solution: Specify a max number of DL DT messages during the relocation preparation pahse

By specifying a maximum number of DL DT messages allowed to be passed by the CN during the relocation preparation phase, eg: 2, this solves at least the vendor inter-working issue because it can then be expected that :

· any CN will not desync by sending more than 2 messages,

· all RNCs can be expected to set d= 2 as anticipation, limiting the occurrence of the issue to the cases of more than eight relocations take place.

This solution limits the problem but leaves a flaw in RANAP. (see tdoc R3-041311).
Second solution: pass to the target side within the contexts the number of messages transmitted DL during the relocation preparation pahse

This solution presented in Tdoc R3-041314 reuses the PS forward srns contexts but requires to introduce a new uplink "ue specific information indication" in RANAP. But at least, it is a full solution, removing the flaw of RANAP.
Third solution: CN suspends the sending of DL DT messages during the relocation preparation phase
The CN would suspend the messages to be sent on SRB3/SRB4. This solution had been proposed at last meeting. It is attached in tdoc R3-041552. 
5 Conclusion and Proposal 

It is proposed to discuss the solutions and find the best one.
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