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1. Introduction

There is interest in using cellular systems such as those specified by 3GPP for the purpose of a system capable of delivering emergency alerts. The recent Work Item on ETWS in SA1 and SA2 is an example of this interest, targeted to meet in particular Japan’s regional requirement

We note that various techniques considered from a preliminary point of view to fulfil these goals generally require that the mobile station is configured for monitoring some particular point to multi-point system (e.g. CBS, MBMS) and such a permanent monitoring is likely to lead to a significant increase of the mobile stations standby power consumption.
This contribution proposes a solution that fulfils the ETWS requirements while addressing this issue.
2. Usage of the paging channel
To address the above described problem the paging channel can be reused, by having it carry a warning indicator. Such warning indicator would have to be configured to be transmitted in all paging groups/blocks for a predetermined period. Of course it needs to be discussed how to address the “duration” of the warning (i.e. for how long should the warning stay on after it has been issued, and so on)
This warning indicator would have a dual functionality, i.e. 
· Directly providing the information on the specific warning among a few types to be decided (e.g. earthquake, tsunami, etc)
· Additionally inform the mobile station that more detailed emergency information is transmitted in some other fashion, e.g., Cell Broadcast Service, MBMS, etc.
The mobile would therefore be informed immediately of the imminent emergency and could, for example, react accordingly (e.g. audio-visual signal, vibration, etc) if so desired.
This paging channel approach has the important benefit of fulfilling the requirements while not impacting the standby power consumption, as the mobile station would tune to the detailed information only when actually needed (as opposed to the mobile constantly monitoring e.g. CBS)
3. How to use the paging channel
3.1
Reuse of existing fields vs modification of paging messages

Three principle options currently exist to deliver a warning indicator on the paging channel: 
1. the transmission of the indicator in a new dedicated message

2. the transmission of the indicator as a new optional information element in an existing paging message
3. the transmission of the indicator that reuses an existing information element in an existing paging message

The main disadvantage of option 1 and 2 is the impact to over the air protocols with all the associated consequences (standardization, development, testing). 

Option 2 is lighter from this point of view, but has the drawback of requiring a new bit in all future paging message (also the ones not emergency related) as such bit would be needed to signal the presence/absence of the newly introduced information element.

Very beneficial would therefore be the usage of an indicator that reuses existing information elements, if possible. 
Indeed this goal can be accomplished by using the unique MCC+MNC combination [MCC=901, MNC=08] 
. This is the so-called “escape PLMN” which already had been allocated for SoLSA (see Annex A for additional details on the background history of this particular MCC/MNC combination)
3.2 The “MCC=901, MNC=08” combination

The particular [MCC=901, MNC=08] combination was reserved a long time ago; we can be sure that no mobiles exist with IMSIs starting with MCC=901, MNC=08. 
Therefore, IMSIs starting with this combination can be used to “alert” all EWTS-enabled mobiles. EWTS-enabled mobiles would “understand” [MCC=901, MNC=08] and would react to it accordingly. With this approach, EWTS can be delivered via existing paging messages with no impact on existing protocols over the air.
Then, the remaining part of the IMSI, i.e. the “MSIN” part, can be used to convey more data to the EWTS-enabled mobiles. 
For example, some MSIN can be defined so that one part of it contains the immediate warning (earthquake, etc), and the other part contains further details, such as a pointer to the more detailed information (how it is delivered, etc.). Additionally, the MSIN could contain a “regional” indicator, i.e. one value could be reserved so to allow the solution to be potentially extensible in the future, should additional requirements arrive (e.g. different requirement in how to construct the “further details” and so on).
An example follows to pictorially illustrate the concept:

· Figure 1 shows how IMSIs starting with MCC=901, MNC=08 could be used to fulfil the ETWS requirements with no impact to existing messages and information element. This is a generic depiction that shows how this proposal also allows some potential flexibility in the construction of the “further details”
· Figure 2 shows an example of how the same solution can look like with a potential construction of the “further details” that assumes that Cell Broadcast (CBS) is used to deliver such additional information. In this case, the “further details” communicate a first basic description of the nature of the emergency (e.g. earthquake, tsunami, etc), where the additional information is located (e.g. CBS) and where the mobile should find it (e.g. CBS carrier frequency)
· Figure 3 shows a related call flow. The call flow is simplified on purpose (e.g. in UMTS one would have a PICH+PCCH sequence for the paging as such). The call flow also shows how there are two different points in time where the mobile might react (e.g. vibrate, emit a sound) if such a behaviour is desired (these two “points” being the delivery of the paging message and the delivery of the additional information)
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Figure 1. Usage of MCC=901, MNC=08 for ETWS – general coding 
[image: image2.png]901 | 08 |1| 001 01 0001

b

regional
indicator

tsunami  tune to cBs
CBS  frequency




Figure 2. Usage of MCC=901, MNC=08 for ETWS –example of coding of the further details
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Figure 3. Example of usage of MCC=901, MNC=08 for ETWS – simplified call flow

4. Conclusion
This paper discusses EWTS and related emergency alert services from a point of view of timely delivery and device power consumption.
A solution approach is proposed keeping both constraints into account, based on the following principles
· Usage of the paging channel to provide a first warning to the mobile and “wake it up” towards the provision of more detailed information (e.g. CBS)

· Within the paging channel, usage of IMSIs starting with MCC=901, MNC=08 (which are unused values) in order to encode

· The existence of an emergency

· The rough nature of the emergency

· Information of how/where to retrieve the more detailed information

· A “regional indicator” to allow the solution to be extended in the future, should the need arise

It is proposed to document the above solution in the ETWS TR.

Annex A

This annex contain related references for usage of network code [MCC=901, MNC=08]. 

Note that the usage for 901-08 proposed in this paper is different from the usage of it made in SoLSA (broadcast channel vs paging channel)
**** Start Extract from 3GPP TS 43.073 ****

6.1
Handling of mobiles in exclusive access cells

An escape PLMN may be included for old MSs that do not understand the exclusive access indicator. Such an MS will consider the cell as belonging to another PLMN. If the escape PLMN is broadcast and the subscriber is not allowed within the cell, the receiving MSC/VLR/SGSN shall reject the location update with the cause PLMN not allowed. The escape PLMN will be added to the list of forbidden PLMNs and not accessed again. SoLSA compatible mobile stations will however read the correct PLMN in the system information and treat the cell as normal.

**** End Extract from 3GPP TS 43.073 ****
**** Start Extract from 3GPP TS 23.003 ****

4.1
Composition of the Location Area Identification (LAI)

[snip]

A specific GSM PLMN code (MCC + MNC) may be broadcast for mobile stations which are not compatible with SoLSA and which do not understand the exclusive access indicator (see 3GPP TS 23.073 [30]). The reserved value of the escape PLMN code is MCC = 901 and MNC = 08.

**** End Extract from 3GPP TS 23.003 ****



























































































































� Reminder: IMSI is composed by MCC (3 digits), MNC (2 digits), MSIN (10 digits). Note that the “digits” are decimal, not binary!
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