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1 Introduction 

It was decided at RAN3 #62 that no generic rule will be specified for procedure concurrency in S1AP. However, current version for S1AP, see [1], contains errors that may lead to unpredictable system behaviour or are contradictory to other 3GPP specifications. We hereby discuss potential problems and propose and propose solutions to solve the identified problems.
2 Problem description and proposed solution
2.1 eNB/MME Configuration Update
Chapters 8.7.4.4 and 8.7.5.5 respectively state:

“If the eNB neither receives an ENB CONFIGURATION UPDATE ACKOWLEDGE nor an ENB CONFIGURATION UPDATE FAILURE message, the eNB may reinitiate a further eNB Configuration Update procedure towards the same MME.”

And

“If the MME neither receives a MME CONFIGURATION UPDATE ACKOWLEDGE nor a MME CONFIGURATION UPDATE FAILURE message, the MME may reinitiate a further MME Configuration Update procedure towards the same eNB.”

Those statements in principle allow the eNB/MME to send new eNB/MME CONFIGURATION UPDATE message without waiting for eNB/MME CONFIGURATION UPDATE ACKOWLEDGE message. Assume that an eNB has sent multiple eNB CONFIGURATION UPDATE messages before reception of any eNB CONFIGURATION UPDATE ACKOWLEDGE while it should be noted that the configuration changes signalled in each eNB CONFIGURATION UPDATE message do not have to be identical. Upon reception of an eNB CONFIGURATION UPDATE ACKOWLEDGE message, the eNB can not distinguish which of multiple eNB CONFIGURATION UPDATE messages have been acknowledged by the MME and hence the eNB may not continue normal operation as the configuration information in eNB and MME may be different. This situation is significantly worse compared to situation where there is only one unacknowledged eNB CONFIGURATION UPDATE as the eNB knows that the MME has not applied the configuration changes.
The same applies if MME has sent multiple MME CONFIGURATION UPDATE messages before reception of any MME CONFIGURATION UPDATE ACKOWLEDGE. 

Multiple solutions could be considered, such as addition of
a) unique configuration identifier to eNB/MME CONFIGURATION UPDATE, eNB/MME CONFIGURATION UPDATE ACKOWLEDGE and eNB/MME CONFIGURATION UPDATE FAILURE messages;
b) the eNB configuration information applied by the MME to the eNB CONFIGURATION UPDATE ACKOWLEDGE message (and respectively MME configuration information applied by the eNB to the MME CONFIGURATION UPDATE ACKOWLEDGE message) and rejected configuration to the respective failure messages.
Considering that the only reason for lack of response to eNB/MME CONFIGURATION UPDATE message that could justify re-transmission of eNB/MME CONFIGURATION UPDATE message is a major failure in the eNB/MME above SCTP layer and that the configuration changes are infrequent during normal operation, there is no reason to optimise this implementation failure scenario in protocol specifications. Therefore:
c) consider the eNB/MME CONFIGURATION UPDATE without response as permanent failure of the S1 interface instance, i.e. the S1 association shall be released (and may be re-established by the eNB).
Considering option (c), it is proposed to do the following change in S1AP specification
Proposal 1: Remove text allowing transmission of eNB/MME CONFIGURATION UPDATE before reception of eNB/MME CONFIGURATION UPDATE ACKOWLEDGE or eNB/MME CONFIGURATION UPDATE FAILURE.

2.2 Multiple handover preparations
The only reason to add signalling support to RRC for preparation of cells other than the target cell for RRC connection re-establishment was time criticality according to [2] and [4]. Further, to achieve the goal of reducing the interruption in scenarios defined in [2], multiple cells in one or more eNB have to be prepared for RRC connection re-establishment. 
In case the source-eNB has X2 relation with all the eNB-s controlling the candidate cells, the source-eNB may simultaneously request preparation of cells independent if the candidate cells are controlled by 1 or more eNB-s. Hence the time-criticality identified by RAN2 is solved. 
Considering potentially longer Handover Preparation times with S1 handovers, fulfilling the RAN2 identified time criticality seems more important for S1 Handover Preparation than for X2 Handover Preparation. However, in case the source-eNB does not have X2 relation with more than one eNB controlling the candidate cells (and hence the S1 handover should be used instead) then time criticality is not solved considering procedure concurrency definition in [1]. 
In order to have comparable functionality for S1 and X2 Handover Preparations while still fulfilling the time criticality requirement for both, the multiple handover preparation restriction for the same Ue shall only be related to one target node. Therefore it is proposed to do the following change in S1AP specification:
Proposal 2: Change the multiple simultaneous handover preparation restriction from the source-eNB to the target node.
3 Conclusion and proposal
Based on the discussion and proposals 1
 and 2 in chapter 2, we propose to approve the associated CR [5].
4 References

[1] 3GPP TS 36.413v8.4.0, “S1 Application Protocol (S1AP)”;
[2] R2-086962, “Multiple KeNB* and shortMAC-I forwarding”,  NTT DOCOMO, Alcatel-Lucent, KDDI, NEC, Nortel, Orange, Panasonic, Telecom Italia, Verizon Wireless;
[3] R2-087385, “TP to 36.331 on Multiple KeNB* and shortMAC-I forwarding”,  NTT DOCOMO, INC;
[4] R2-090810, “Report of 3GPP TSG RAN WG2 meeting #64”;
[5] R3-090222, “Corrections for the procedure concurrency”, Ericsson, Samsung;
[6] R3-090223, “Corrections for the procedure concurrency”, Ericsson.
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