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1.
Introduction
This document discusses potential solutions for ETWS (Earthquake and Tsunami Warning System) in E-UTRAN.
2.
Discussion
Earthquake and Tsunami are very rare. Thus, UE does not need to monitor ETWS message every time for battery saving. However, once they take place, it will be beneficial to help users receive frequent update of Earthquake and Tsunami. 
For this reason above, we would like to have two steps to minimize UE battery power consumption:
· Step 1: Primary indication of Earthquake and Tsunami Warning
· Step 2: Transfer/update of Earthquake and Tsunami Warning
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Figure 1. Warning scenario
eNB provides the primary indication when the first warning is received. Afterwards, eNB prepares the step two to transmit updates of the warning.
UEs periodically checks if there is primary indication of the warning or not while performing a normal operation. If there is primary indication of the warning, the UEs move onto the step 2 and so receive next updates.
During the step one, it seems to be good that while performing a normal operation, UE checks the warning only with minimal effort. On the other hand, during the step two, UE is allowed to receive coming warning messages with more effort.
Step 1: Primary indication of Earthquake and Tsunami Warning
Start of the warning should be notified as quickly as possible. When UE is idle, paging message with a warning cause could be one of solutions. However, paging message cannot reach UEs in connected mode because UEs in connected mode do not monitor paging. Thus, we need a solution that can be also used for connected UEs.
We could further consider the following options:
Option 1: change of system information indicates the start of the warning
We assume that update of the warning is transmitted on a common logical channel dedicated to broadcast of the warning. If the warning begins, we assume that system information carrying ETWS specific common channel configuration will be included in SIB. As a result, UEs will receive change of system information for it.
In this scheme, if UEs find out that system information carrying ETWS specific common channel configuration is included in SIB, UEs understand the warning starts. Then, the UEs move onto step 2.
Option 2: ETWS specific RNTI on PDCCH indicates the start of the warning

Connected UEs would frequently monitor PDCCH with some RNTIs. Thus, we can introduce one ETWS specific RNTI. If UEs finds ETWS specific RNTI on PDCCH, UEs understand the warning starts. Then, the UEs move onto step 2.
When the warning starts, eNB repeats ETWS specific RNTI on available PDCCH channels for certain duration in order to make sure that all UEs receive the ETWS specific RNTI. On the other hand, whenever UE reads PDCCH, UE needs to check indication of ETWS specific RNTI on PDCCH in addition to other RNTI.
One drawback is that UEs should check additional RNTI due to this option. To alleviate it, eNB could provide some periodic opportunities in which ETWS specific RNTI is allowed to be transmitted.
· Proposal 1: UEs receive primary indication of the warning by finding out inclusion of ETWS specific common channel configuration in SIB or by receiving ETWS specific RNTI on PDCCH.
Step 2: Transfer/update of Earthquake and Tsunami Warning
Once the warning take place, frequent update of Earthquake and Tsunami will be helpful for every user. In case that paging is used for this step, after the warning begins, several paging messages would cause overload. Moreover, we could think that the warning is provided by multimedia messaging in E-UTRAN. 
Thus, we prefer to implement transfer/update of the warning not on PCCH but on a common logical channel e.g. ETWS specific MTCH, CTCH or CCCH. The common logical channel is mapped to DL SCH. 
· Proposal 2: a common logical channel mapped onto DL SCH is used to carry ETWS message.

The figure 2 shows how DL SCH carries ETWS. As shown in figure 2, ETWS message on DL SCH can be periodically scheduled every ETWS period. The ETWS period is not UE specific but cell specific.
After receiving primary indication of the warning, UEs receives DL SCH to receive ETWS message every ETWS period. The ETWS message may include details of the warning and/or update of the warning. 
· Proposal 3: Once the warning begins, eNB provides periodic opportunities on DL SCH to carry ETWS message and UEs monitors the periodic opportunities every ETWS period.
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Figure 2. Scheduling of ETWS messages
In addition, PDCCH can help UE save its battery. If ETWS message is transmitted on DL SCH, PDCCH can indicate ETWS RNTI. eNB could perform HARQ re-transmission for ETWS on DL SCH.
The UE periodically monitors PDCCH within a time window to check if there is ETWS RNTI. If the UE finds the ETWS RNTI, the UE receives ETWS message on DL SCH. If the UE fails to find the ETWS RNTI within the time window, the UE performs DRX and wait until the next time window.
· Proposal 4: PDCCH associated with DL SCH indicates ETWS RNTI to inform UEs of ETWS message.
Apart from HARQ re-transmission on DL SCH, we think eNB may repeat transmission of ETWS message. And sometimes eNB may transmit a new ETWS message. Thus, such update information could be provided by either ETWS message or PDCCH.
ETWS scheduling information should be provided to UE. The ETWS scheduling information can be provided by system information on BCCH. If a paging message is used to carry the primary indication of the warning, the paging message could also provide the ETWS scheduling information only to idle UEs.
Moreover, ETWS channel configuration is proposed to be carried on system information on BCCH.

· Proposal 5: System information on BCCH and/or paging message for primary indication transfers ETWS scheduling information.
· Proposal 6: System information on BCCH carries ETWS channel configuration.
3.
Conclusion

In this document, we suggested to have two steps for ETWS:

· Step 1: Primary indication of Earthquake and Tsunami Warning

· Step 2: Transfer/update of Earthquake and Tsunami Warning

In conclusion, we propose the following points in RAN2 for ETWS:
1. UEs receive primary indication of the warning by finding out inclusion of ETWS specific common channel configuration in SIB or by receiving ETWS specific RNTI on PDCCH.

2. A common logical channel mapped onto DL SCH is used to carry ETWS message.

3. Once the warning begins, eNB provides periodic opportunities on DL SCH to carry ETWS message and UEs monitors the periodic opportunities every ETWS period.

4. PDCCH associated with DL SCH indicates ETWS RNTI.

5. System information on BCCH and/or paging message for primary indication transfers ETWS scheduling information.

6. System information on BCCH carries ETWS channel configuration.[image: image3.png]
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