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Introduction
In RAN2#AH1807 Montreal meeting, Value tags for PWS related SIBs was discussed and then the PWS battery drain issue was discussed in RAN2#103 and RAN2#103bis. However, RAN2 did not reach any consensus on this solution [1].
In this document, we propose a simple change to UE receiving warning messages in order to improve UE power saving without introduction of new additional signalling.
Discussion
Currently, whenever UE receives the etwsAndCmasIndication bit set to 1 via Short Message in a paging occasion, UE immediately re-acquires the SIB1. Then, if si-SchedulingInfo in SIB1 includes scheduling information for SIB6, SIB7 or SIB8, UE shall acquire the corresponding SIB to receive a warning message.

Since occurrence of an emergency situation, gNB may continuously broadcast the same warning message via the SIB for some time, so that UE will unnecessarily continue to receive the same warning messages several times, unless gNB stops broadcast of the warning message. Such UE behaviour will consume UE power when an emergency situation occurs.
Considering that UEs in RRC_IDLE and RRC_INACTIVE monitors the Short Message in its own Paging Occasion, while gNB periodically broadcasts the same warning message in SIB, UEs would repeatedly receive the warning message every paging cycle. 

In 38.331, the paging cycle is set to one of {rf32, rf64, rf128, rf256}. UE in RRC_IDLE or RRC_INACTIVE would receive the same warning message every paging cycle after receiving PWS indication and SIB1. Therefore, for reception of the same warning message, consumed UE power would depend on the shortest paging cycle configured for UE. 
Observation 1: Consumed UE power would depend on the shortest paging cycle configured for UEs in RRC_IDLE and RRC_INACTIVE.
PWS delivery has time requirement. When an emergency situation occurs e.g. Earthquake and Tsunami, UE is required to receive a warning message within a required time e.g. 4 seconds for the warning message in SIB6. We assume that this requirement will be met even if UE is configured with the longest length of the paging cycle, i.e. 2560ms. Thus, if a UE is configured with a shorter length of the paging cycle, the UE could skip one or more PWS indications and/or PWS SIBs for some duration e.g. within the longest length of the paging cycle which may be longer than UE’s paging cycle.
Hence, we think that a simple solution to improve UE power saving in reception of PWS is to allow UE to skip one or more PWS indications and/or PWS SIBs for some duration after receiving a complete warning message from SIB6, SIB7 or SIB8. This will introduce neither additional signalling, such as value tag or validity time, nor additional complexity of managing warning message updates.
Observation 2: RAN2 could allow UE to skip one or more PWS indications and/or PWS SIBs for some duration after receiving a complete warning message(s), e.g. at least for the longest length of the paging cycle which may be longer than the length of UE’s paging cycle. This would not cause additional signalling and complexity in management of warning message updates and would not lose time requirement for receiving updated warning message.
Proposal 1: If a complete warning message is received from one of SIB6, SIB7 and SIB8, UE is not required to receive the SIB for a certain duration after receiving the complete warning message, e.g. as proposed in [2].
In our view, UE could ignore PWS indication(s) at least for 2.56 seconds which is the longest value of defaultPagingCycle. One candidate value for the duration is 2.56 seconds. We are also fine with other fixed value depending on ETWS/CMAS requirements. 
If necessary, we could also consider a configurable value by using the value configured as defaultPagingCycle at the serving cell, without additional signalling. For example, the duration could be configured as a fixed N times of the configured defaultPagingCycle. If defaultPagingCycle is configured as 320ms or 640ms at a cell and N is fixed to 3, the duration could be configured as 960ms or 1920ms. UE could ignore PWS indication(s) for 960ms or 1920ms after forwarding the complete warning message to upper layers.
Proposal 2: The duration is fixed to [2.56] seconds or configured as a fixed N times of the configured defaultPagingCycle.
If this proposal is agreed for NR SIB6/7/8, it could be also agreed for LTE SIB10/11/12.

Proposal 3: The same proposals are applied to reception of SIB10, SIB11 and SIB12 in LTE.
Conclusion

In conclusion, we propose to agree the following proposals and the proposed CR to 38.331 in [2] in order to improve UE power saving in reception of warning messages without introduction of new additional signalling:
Observation 1: Consumed UE power would depend on the shortest paging cycle configured for UEs in RRC_IDLE and RRC_INACTIVE.
Observation 2: RAN2 could allow UE to skip one or more PWS indications and/or PWS SIBs for some duration after receiving a complete warning message(s), e.g. at least for the longest length of the paging cycle which may be longer than the length of UE’s paging cycle. This would not cause additional signalling and complexity in management of warning message updates and would not lose time requirement for receiving updated warning message.
Proposal 1: If a complete warning message is received from one of SIB6, SIB7 and SIB8, UE is not required to receive the SIB for a certain duration after receiving the complete warning message, e.g. as proposed in [2].
Proposal 2: The duration is fixed to [2.56] seconds or configured as a fixed N times of the configured defaultPagingCycle.
Proposal 3: The same proposals are applied to reception of SIB10, SIB11 and SIB12 in LTE.
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