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1 Introduction
Indication of presence of ETWS notification is indicated using the paging message. If a UE receives a paging message with an ETWS indication, it receives SIB1 to determine the scheduling windows for SIB10 and SIB11 and (if they are present) attempts to receive SIB10 and/or SIB11. The operator is required to deliver the ETWS primary notification to the UE within 4s. This contribution discusses what procedures are needed to meet this requirement.
2 Discussion

The intention of using SIBs to convey the ETWS notifications is to re-use the system information change indication mechanism. However, when compared to system information change, ETWS indications have one key difference: system information can be changed only at the start of a modification period, whereas, ETWS indications can be started (i.e. SIB10/11 can be introduced) at any time.
In order to monitor for system information changes, a UE in connected mode is required to check for paging messages up to modificationPeriodCoeff times. However, the specific paging occasions when the UE checks for paging messages is left to UE implementation. Completely aligning ETWS notification indication with the system information change indication (i.e., introducing SIB10/11 only at the start of a modification period) could cause the 4s delivery requirement to be unfulfilled. 
Two options have been considered for monitoring for ETWS indications in connected mode [1].
Option 1: UE monitors paging for ETWS indication once every default paging cycle.

This has the following drawbacks:
1. Causes some additional battery drain due to UE having to receive paging message outside of its DRx active period.
2. This is a different procedure compared to system information modification for connected mode UEs. Therefore it requires implementation of another procedure specifically for ETWS capable UEs. And there is associated testing.

3. This does not really solve completely the problem of not receiving the primary notification within 4s. If the default paging cycle is 2.56s, given that UE can receive the paging message at any paging occasion within the default paging cycle, it is possible that more than 4 seconds elapse from the time the etws indication is started to the time the UE receives SIB10. This implies that ETWS capable networks cannot use a default paging cycle of 2.56 s, and this has additional battery impacts to the UE.
Option 2: UE monitors paging for ETWS indication modificationPeriodCoeff times during each modification period (same as for system information change).
This mostly aligns the procedures for system information change and ETWS notification (the only difference is that in the case of ETWS indication, UE immediately attempts to receive SIB10/11). However, it has the following drawbacks:
1. Unless the network ensures that the modification period is significantly shorter than 4s, it is not possible to ensure that the 4s delivery requirement is met. Specifically, the modification period has to be no more than 1.28 s to guarantee that the primary notification is received within 4s.
2. A short modification period restricts the choices of default paging cycles and modification period coefficient (modification period = modificationPeriodCoeff ×defaultPagingCycle). A smaller number for modificationPeriodCoeff reduces the reliability of detecting the system information change indication (the UE checks for paging messages with the change indication up to modificationPeriodCoeff  times before assuming that system information is unchanged). Incorrectly concluding that system information is unchanged can have serious consequences. Furthermore, note that the minimum value of modificationPeriodCoeff is 2; therefore in order to meet the 4s delivery requirement, the value of defaultPagingCycle can be no more than 640 ms.
Below, we consider a third option.
Option 3: UE reads a paging message to check for ETWS indication within a duration T from the time of reading of the previous paging message with no ETWS indication. The duration T is determined by the UE as 4 – Δ seconds, where Δ is the maximum duration required to read SIB1 and then SIB10.
The maximum SI periodicity value for SIB10 is broadcast by ETWS capable networks and is used by UEs to compute Δ. This option ensures that the 4s delivery requirement is consistently met. It does not rely on changing the modification period and therefore does not place any limitations on the default paging cycle or modification period. It ensures that paging messages are not read unnecessarily, thus minimizing battery drain. It does imply a different procedure for ETWS indication in an ETWS capable UE when compared to system information change indication. 
In order for UE to determine Δ, UE first receives the maximum SI periodicity that can be used for scheduling of SIB10 (sib10MaxPeriodicity). The UE can then determine Δ as the sib10MaxPeriodicity plus the total duration of all the SI transmission windows that can occur prior to SIB10 and the duration of the transmission window for SIB10. That is, Δ = sib10MaxPeriodicity + (10 × si-WindowLength)/10 = sib10MaxPeriodicity + si-WindowLength.
Given the pros and cons of each of the options above, our preference is Option 3. Alternatively, a relaxation of the 4s delivery requirement (to 5.12s or more) could be considered to allow use of Option 2.
3 Conclusion
RAN2 is requested to discuss the options above and if Option 3 is agreeable, agree to the following proposal:
Proposal: UE reads a paging message to check for ETWS indication within a duration T from the time of reading of the previous paging message with no ETWS indication. The duration T is determined by the UE as 4 – Δ seconds, where Δ is the maximum duration required to read SIB1 and then SIB10.
A corresponding CR to TS36.331 is provided in [2].
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