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Introduction
The acquisition of ETWS and CMAS SIBs during measurement gaps is discussed further in this contribution. 
[bookmark: _Toc242573354]Background
The reader familiar with ETWS/CMAS and measurement gap configuration may skip this chapter.
An ETWS/CMAS capable UE in connected mode monitors paging DCI during a paging occasion at least every defaultpagingCycle {0.32, 0.64, 1.28,  2.56} sec, if the UE is provided with a common search space on the active BWP, see section 5.2.2.2.2 in 38.331. Thus to reach all UEs in the cell the network has to page continuously during at least a complete paging cycle to reach all UEs. 
From a UE perspective the paging occasion is repeated every defaultpagingCycle indicated SIB1, e.g. repeated every 640 ms or 1.28 sec. But to distribute the UEs over as many paging occasions as possible, and to avoid false paging, the network may configure every frame as a Paging Frame. The PDCCH monitoring occasions for paging are determined by the configured pagingSearchSpace on the active BWP the UE is monitoring. 
The periodicity with which SIB6, SIB7 and SIB8 are repeated varies between {80, 160, 320, 640, 1280, 2560, 5120} ms, and the duration of a scheduling window in which the SIB is scheduled varies between {5, 10, 20, 40, 80, 160, 320, 640, 1280} slots[footnoteRef:1]. Due to the latency requirement of 4 ms for the primary ETWS notification, SIB6 is typically configured with a short periodicity, e.g. 160 ms. While the other SIBs have longer periodicities, e.g. 640 ms. The SI scheduling window depends on the number of slots scheduled and the SCS, e.g. 20 slots @ 30 kHz gives 10 ms duration.  [1:  Slot duration determined by numerology varies between {1, 0.5, 0.25, 0.125, 0.075} ms.] 

An ETWS/CMAS capable UE (as any other UE) is typically configured with measurement gaps to facilitate inter-frequency measurements. In NR the Measurement Gap Length (MGL) may vary between {3, 4, 5.5, 6} ms, and the Measurement Gap Repetition Period (MGRP) may vary between {20, 40, 80, 160} ms, see table 9.1.2-1 in 38.133. The measurement gaps are configured per UE and the UE may be configured with a UE specific gap offset, e.g. to avoid the OnDuration during cDRX which is also configured per UE.
Discussion
The periodicity with which measurement gaps are configured is typically much shorter compared to the SIB scheduling periodicity, e.g. 40 or 80 ms measurement gap periodicity vs 640 ms or 1.28 sec SIB repetition period:
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Figure 1:  Example of SIB6/7/8 occasionally overlapping with measurement gaps. 
The measurement gaps are configured on a per UE basis, and may have a different offset. Because the measurement gap configuration is UE specific, while SIB scheduling is common for all UEs, and measurement occasions happen much more often compared to SIB scheduling occasions, it is complex, and close to impossible, for the network to avoid any overlap between measurement gaps and SIB scheduling. Overlap cannot be avoided when the SI window length is larger than the measurement gap periodicity (MGRP), which may happen: 
Observation 1: It is complex and sometimes impossible for the network to avoid any overlap for every UE between measurement gaps and SIB6/SIB7/SBI8 scheduling.
The UE is required to receive the ETWS primary notification within 4 seconds after the warning centre delivered the warning message to the operator domain. But for the ETWS secondary notification and CMAS warning messages it is also strongly desirable to receive the information as soon as possible, although there are no specific delay requirements. After receiving short message via paging DCI with etwsAndCmasIndication the UE is required to immediately re-acquire SIB6/SIB7/SBI8, see section 5.2.2.2. in 38.331:
Observation 2: For latency and reliability reasons it is important that the UE acquires the first possible SIB6/SIB7/SBI8 scheduling occasion after having received short message with etwsAndCmasIndication, and subsequent SIB6/SIB7/SBI8 scheduling occasions until the warning message has been forwarded to upper layers.
To reach all UEs in the cell the network is required to page during a complete defaultpagingCycle. This implies that a UE is required to prioritize paging monitoring over measurements during a measurement gap, otherwise there would be a risk that the UE misses warning messages, or does not receive the warning messages in time:
Observation 3: The UE is required to monitor paging for ETWS/CMAS during measurement gaps.
Paging for ETWS/CMAS notifications happens infrequently compared to the frequency of measurement gaps, i.e. the impact on measurements is minimal. 
Because ETWS/CMAS warning messages are of high priority, and need to be received as soon as possible, the UE should also prioritize SIB6/SIB7/SBI8 acquisition when they overlap with measurement gaps. The impact on measurements is minimal, because ETWS/CMAS notifications do not happen that often,  and SIB6/SIB7/SBI8 scheduling occasions do not overlap with every measurement gap, because the SIB periodicity is much larger than the measurement MGRP: 
Proposal 1: Clarify that UE shall prioritize SIB6/SIB7/SBI8 acquisition over measurement gaps. 
[bookmark: _GoBack]CR to 38.331 are provided for discussion and agreement [1]. 
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[bookmark: _Toc242573361]RAN2 is kindly asked to discuss ETWS and CMAS acquisition during measurement gaps: 
Observation 1: It is complex and sometimes impossible for the network to avoid any overlap for every UE between measurement gaps and SIB6/SIB7/SBI8 scheduling.
Observation 2: For latency and reliability reasons it is important that the UE acquires the first possible SIB6/SIB7/SBI8 scheduling occasion after having received short message with etwsAndCmasIndication, and subsequent SIB6/SIB7/SBI8 scheduling occasions until the warning message has been forwarded to upper layers.
Observation 3: The UE is required to monitor paging for ETWS/CMAS during measurement gaps.
Proposal 1: Clarify that UE shall prioritize SIB6/SIB7/SBI8 acquisition over measurement gaps. 
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Example configuration:

Measurement gaps: 4 ms every 40 ms (10% duty cycle)
SIB6/7/8 scheduling: 20slots/10ms (@30kHz) ever 640 ms (~1.6% duty cycle)

Sl window length

<>
SIB periodicity
D e >
MGRP MGL
<> <>
UE,
UE,
'
i
UE,
>
Time

47





