3GPP TSG-RAN WG3 Meeting #73















R3-111871
Athens, Greece, August 22 - 26, 2011

Agenda item:
10.7
Source: 
Huawei
Title: 
Write Replace Warning Request for ETWS
Document for:
Discussion
1 Introduction

According to the LSs [1] [2], it seems that both RAN3 and SA2 assume that a single “WRITE REPLACE WARNING REQUEST message may includes a request of broadcasting with both primary and secondary notifications in ETWS”. However, after looking at the message structure of Write Replace Warning Request, the sourcing company think this should not be allowed. This contribution explains the reasoning.
2 Discussion
Duplication detection in UE:

The UE does duplication detection based on the pair of Message Identifier and Serial Number for both PN and SN [4] (“UE shall consider a message duplicated if the combination of "message identifier" and "serial number" matches with those of the previous message that was received from the same PLMN. The UE shall ignore the message detected as a duplicated”). If the eNB broadcast both PN and SN with the same pair of Message Identifier and Serial Number, the UE will only display the first received one to the user while discard the second received one. As a consequence, only one of the PN and SN can be displayed to the user, even the eNB broadcast both. Considering the scheduling implementation of eNBs, some eNB may schedule SIB10(PN) before SIB11(SN) while others may do the opposite [5]. As a result, some UEs only receive PN, while some others only receive SN, even eNBs broadcast both. 
Which message to broadcast by eNB?

If the eNB randomly choose to broadcast one of the two notifications, the problem still exists. According to TS23.401, the eNB also does duplication detection based on the pair of Message Identifier and Serial Number for both Primary Notification and Secondary Notification [4] (“The eNodeB detects duplicate messages by checking the message identifier and serial number fields within the Warning Message. If any redundant messages are detected only the first one received will be broadcasted by the cells”). In one Write Replace Warning Request message, only one pair of Message Identifier and Serial Number can be included. Assuming that two eNBs (note as eNB1 and eNB2) both receive a Write Replace Warning Request message which includes PN1, SN1, Message Identifier A and Serial number A. If eNB1 decides to broadcast PN1 (with Message Identifier A and Serial number A) while eNB2 decides to broadcast SN1 (with Message Identifier A and Serial number A), and later MME sends another Write Replace Warning Request message which includes PN1, Message Identifier A and Serial number A, both eNB1 and eNB2 will discard the message. However, the behaviour of eNB2 is wrong, since it has not broadcast the message before. From this example, we can see that if the eNB randomly choose to broadcast one of the two notifications, some eNBs may incorrectly discard the notification arriving later. 
From the above analysis, it can be concluded that some error will happen in either eNB or UE side, regardless the eNB choose to broadcast PN or SN or both. Therefore, it is proposed:
Proposal 1: MME should not include a request of broadcasting both primary and secondary notifications a single WRITE REPLACE WARNING REQUEST message.

If, for whichever reason (e.g. bad MME implementation), eNB receives a WRITE REPLACE WARNING REQUEST message which includes a request of broadcasting both primary and secondary notifications, some error handling mechanisms should be defined to avoid further error in either eNB or UE. Two mechanisms are identified as below:
Alt.1 The eNB shall broadcast neither PN nor SN, and send a WRITE-REPLACE WARNING RESPONSE message to MME without Broadcast Completed Area List IE. When receives such a response, the MME may choose to resend a correct WRITE REPLACE WARNING REQUEST message to eNB. ( Cited from TS 36.413 [3] :” If the Broadcast Completed Area List IE is not included in the WRITE-REPLACE WARNING RESPONSE message, the MME shall consider that the broadcast is unsuccessful in all the cells within the eNB”.)
Alt.2 The eNB shall only broadcast PN (with the received Message Identifier and Serial number)
· As explained above, broadcasting both PN and SN may result that the UE only receives one of the two notifications and different UEs under different eNB may receive different notifications. To avoid this unpredictable UE behaviour, if eNB has to broadcast something, it is better that all eNB broadcast the same notification and broadcast only one of the two notifications. The sourcing company think it is more appropriate to broadcast PN, since PN is more important to people’s life and property, and more time critical (SA1 requires 4 seconds).
· Note that it is still possible that the Message Identifier and Serial number are matched to wrong notification, i.e. they should in fact be broadcast with SN. In this unfortunate case, a SN broadcast later with this pair of Message Identifier and Serial number may be discarded incorrectly. However, considering discarding PN causes much more serious result to people’s life and property, it is better to broadcast PN than SN.
It is better that both PN and SN can be broadcast and received correctly, thus Alt.1 is preferred.
Proposal 2: In the error case where the eNB receives a WRITE REPLACE WARNING REQUEST message which includes a request of broadcasting both primary and secondary notifications, the eNB shall broadcast neither PN nor SN, and send a WRITE-REPLACE WARNING RESPONSE message to MME without Broadcast Completed Area List IE. When receives such a response, the MME may choose to resend a correct WRITE REPLACE WARNING REQUEST message to eNB.

3 Conclusion
This contribution discusses the case where the eNB receives a WRITE REPLACE WARNING REQUEST message which includes a request of broadcasting both primary and secondary notifications of ETWS. RAN3 is kindly requested to discuss and agree the following proposals:
Proposal 1: MME should not include a request of broadcasting both primary and secondary notifications a single WRITE REPLACE WARNING REQUEST message.

Proposal 2: In the error case where the eNB receives a WRITE REPLACE WARNING REQUEST message which includes a request of broadcasting both primary and secondary notifications, the eNB shall broadcast neither PN nor SN, and send a WRITE-REPLACE WARNING RESPONSE message to MME without Broadcast Completed Area List IE. When receives such a response, the MME may choose to resend a correct WRITE REPLACE WARNING REQUEST message to eNB.
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