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Introduction
ETWS and CMAS acquisition during measurement gaps was discussed during RAN2#109-e [1,2]. It was proposed that the UE shall prioritize SIB6/7/8 acquisition when it overlaps with a measurement gap, because it is very difficult for the NW to avoid any overlap for all UEs between SIB6/7/8 scheduling and measurement gaps. No agreement was reached, and it was noted in the chairman notes:
Chair: UE vendor seems not completely aligned on what should be the behaviour
Chair: No support, people are not convinced there is a real problem
In this contribution a more relaxed UE requirement is proposed, which would solve the main problem. 
[bookmark: _Toc242573354]Background info
LTE discussion and agreements 
For LTE the reception of paging and SIB10/11/12 during a measurement gap has been discussed, and the following agreements were made [3,4]:
=>  RAN2 agrees that “E-UTRAN should avoid the configuration that all of the Paging occasions collide with measurement gap”. Otherwise it is not guaranteed that the UE will receive the page. 
=>  No need to capture this in the specification. 
=>  RAN2 confirms (as before) that the UE is not required to disregard the configured measurement gap for the reception of ETWS. 
The following observations can be made w.r.t the LTE agreements: 
· RAN2 agreed that it should be avoided that all Paging occasions (and ETWS SIBs) overlap with a measurement gap. RAN2 did not agree that any overlap should be avoided. 
· The UE may not be required to perform inter-frequency or iRAT measurements during each measurement gap, i.e. in which case the UE can acquire ETWS SIB without any impact on measurements. 
Paging and SIB scheduling for ETWS/CMAS
The reader familiar with ETWS/CMAS and measurement gap configuration may skip this part.
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 can be repeated ranges between {80, 160, 320, 640, 1280, 2560, 5120} ms, and the duration of a scheduling window in which the SIB is scheduled can vary between {5, 10, 20, 40, 80, 160, 320, 640, 1280} slots[footnoteRef:1]. Due to the latency requirement of 4 sec for the primary ETWS notification (TR 23.828), 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 @ 30/15 kHz gives 10/20 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/iRAT 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 overlap with the OnDuration during cDRX which is also configured per UE.
Discussion of the problem
Measurement gaps are configured on a per UE basis, and an offset may be used to avoid overlap with the cDRX OnDuration configured for that UE. The measurement gap configuration is UE specific, however the SIB scheduling is common for all UEs. Furthermore the measurement gap periodicity and length (e.g. MGRP of 40 or 80 ms, and MGL of 3 or 6 ms) is typically much smaller than the Paging occasion periodicity (e.g. defaultpagingCycle of 640 ms or 1.28 sec) and SIB scheduling periodicity (e.g. si-WindowLength of 10 or 20 ms). In other words, the SIB scheduling is infrequent, while measurements gaps are all over the place and difficult to avoid:
[image: ]
Figure 1:  Example of SIB6/7/8 occasionally overlapping with measurement gaps. 
In LTE the Cell specific RS (CRS) for measurement purpose are broadcast all the time, which means the eNB can freely choose the gap offset to configure for the UE. This gives the eNB a lot of possibilities to avoid any kind of collision between gaps for measurement and SI scheduling.
In NR the SSB is broadcast in short bursts at fixed periods, and the gaps must include them to ensure UE measurements using SSB, which makes it more challenging for the gNB to choose the gap offsets.
The situation in LTE and NR is therefore very different, and the network may not have the means to avoid collisions between gaps and SI scheduling. Also, given that SSB periodicity is a multiple of the gap periodicity, collisions are persistent.
So it is complex and in some cases 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): 
Observation 1: It is complex and in some cases impossible for the network to avoid for every UE any overlap between measurement gaps and SIB6/SIB7/SIB8 scheduling.
[bookmark: _Hlk36980233]Because the measurement gap periodicity is much shorter than the SIB scheduling periodicity the SIBs do not persistently overlap with the measurement gaps, i.e. there are typically several measurement gaps in between consecutive SIB scheduling occasions (e.g. 32 with MGRP = 40 and SIB periodicity = 1.28 sec, or 8 with MGRP = 80 and SIB periodicity = 640 ms): 
Observation 2: Measurement gaps and SIB6/SIB7/SIB8 scheduling do not overlap persistently, i.e. there are typically many consecutive measurement gaps that do not overlap.
Proposed way forward
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. For the ETWS secondary notification and CMAS warnings it is also 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/SIB8, see section 5.2.2.2. in 38.331. 
Because it is complex for the NW to guarantee that there is never any overlap between SIB6/SIB7/SIB8 scheduling and a measurement gap, it is proposed that the UE prioritize the first SIB6/SIB7/SIB8 after having received etwsAndCmasIndication, in case there is overlap: 
Proposal: The UE should try to acquire the first SIB6/7/8 SIB after reception of etwsAndCmasIndication even when it overlaps with a measurement gap. 
The typical case is that the UE is in good coverage conditions, and the first SIB acquisition attempt is successful. There is minimal impact on the measurement activity in the UE, because there are typically many consecutive measurements occasions that do not overlap with the SIB scheduling. 
[bookmark: _Toc242573360]CRs to 38.331 are provided for discussion and agreement [5, 6].
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss ETWS and CMAS acquisition during a measurement gap:
Proposal: The UE should try to acquire the first SIB6/7/8 SIB after reception of etwsAndCmasIndication even when it overlaps with a measurement gap. 
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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)
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