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Introduction

During the last RAN3 meetings there were contributions R3-041458 and R3-041310, R3-041313  on the need for enhancements to relocation due to possible mismatch between RRC SN in the UE and the network.  This document discusses the issue further and proposes a way forward.

Discussion:

Background

During relocation, the SRNC includes the RRC SN in the source to target container.  Since the UE is still communicating with the SRNC during the relocation process, it could still be exchanging signalling messages.  On SRB 3 and 4, these are NAS messages.

To account for these messages exchanged during the relocation process, the source or target must increment the SN by a set amount.   The network and the UE will synchronise at the exchange of NAS signalling message.  The wrap around problem only occurs if there is a mismatch of 16 or more between the network and UE.

Possibility of a mismatch

Since the time for execution of a relocation is relatively small compared to the time out periods used for NAS messages, the number of messages that can be expected in that time period is relatively small.   If we assume say 4 message, there can be 3 relocation before the mismatch happens.

On the Iu-ps interface, if as a consequence of the relocation, the UE is in a different RA then the UE has to perform a RA update.  This RA update will synchronise the SN in the network and UE.

Hence for a mismatch to happen, in the example above, the RA must span 4 RNC areas.  This is seen unlikely in a real network.

Other solutions

CN protocols work with fairly long timers.  On the CS side the NAS messages are not repeated while they are on the PS side.  So it may be OK to discard messages PS messages but CS messages cannot be discarded by the RNC.    However, it is possible for the MSC to hold back messages during the relocation process without any undue impact on the system.  

It is thus possible to use a “predefined” number of messages and for the CN to hold back messages in the very rare possibility that it has more messages to send.  

It is not felt that this “pre-defined” number needs to be specified.  As long as the concept is accepted, the number itself can be left as a configurable parameter to be set according to the network configuration.

Source or Target

According to the contributions, it is the source and according to R3-xxxx, it is the target must do the increment.   This can cause inter-operability problems:

1) Source expects target to increment but target expects source to increment:  In this scenario, if any NAS message was exchanged during the Relocation preparation then it would result in a wrong wrap around in the UE and resulting integrity failure

2) Source increments and target also increments:  As long as the resulting SN as a result of both the increments does not exceed 15, the UE and network will synchronise when the next NAS message is exchanged.   However, in this scenario, the number of relocations before the risk of mismatch happens has effectively halved; the example above, just two relocations can cause problems.

It is thus seen important to have a common understanding of whether it is the source or target that increment the SN.

Summary and proposal

From the above discussion, the possibility of a mismatch is quite rare.  And if it does happen, a simple solution is for CN to delay the messages until after the relocation.   The number of messages that can be exchanged during the relocation should be left to configuration.

However, it is required to decide on whether it is the source or target that increments the SNs.  Lucent’s understanding is that it is done at the source.

