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1. Background
RAN2 studied different methods for RedCaps UEs to help with power-saving and as part of this discussion, the reception of emergency broadcast messages by atleast some RedCap UEs was also discussed. RAN2 captured in the study item several options as a means to support reception of emergency broadcast while trying to keep the power-saving eDRX operation. In this paper, we propose to define the RedCap work-item objectives by down-selecting from the below options for power-saving purposes
  
2. Methods for power-saving and emergency reception
We start with listing the solutions captured in TR 38.875 [1] for RedCap UEs for emergency reception and/or power-saving with eDRX.
Solution 1: For RedCap UEs, if the NAS configures the UE with a 2.56 seconds DRX UE-specific paging cycle, the RedCap UE follows this DRX cycle even when the RAN paging cycle is shorter.
Solution 2: gNB can configure 2.56 seconds default broadcasted DRX cycle for those RedCap UEs that need to receive emergency broadcast services and a shorter UE-specific CN and/or RAN paging cycle can be configured for UEs with tighter latency requirements (e.g. smartphones).
Solution 3 (others): Other solutions also exist that do not consider the power saving aspects for UEs receiving emergency broadcast services. For example, a simple solution is that RedCap UEs that need to receive emergency broadcast services do not request to be configured with eDRX, and no specific handling/configuration is required for those UEs. However, such RedCap UEs do not benefit from any specific eDRX power saving. Alternately, a RedCap UE could request an eDRX configuration while still monitoring for ETWS and CMAS in between the paging occasions.

3. Analysis of the solutions
We would like to start with motivations factors that actually led to the discussion of eDRX and emergency broadcast reception. 
eDRX -  eDRX was the main power-saving option for RedCap UEs and the LTE eDRX operation was agreed to be the baseline for NR RedCap devices (for the purpose of power saving in IDLE/INACTIVE). 
Emergency broadcast reception: Some NR R17 RedCap UEs (for eg., wearables) are not as delay tolerant as LTE eDRX devices, and these type of RedCap UEs are expected to receive emergency broadcast while still benefitting from power savings that arise from longer DRX cycles. For this type of devices, power saving is still needed even when the reception of emergency broadcast is a practical usecase. The power-saving would be from 2.56DRX operation as explained in [2] [3] [4]. 

Observation 1: Some RedCap UEs (for eg., wearables) are expected to receive emergency broadcast while still benefitting from power savings that arise from longer DRX cycles.
Observation 2: It should be possible to come up with solutions that address the power saving needs without missing out on the emergency broadcast reception for the wearable or vice-versa.
Solution 1 and Solution 2 are both useful in that both address the EM reception while still allowing the RedCap UE to monitor paging at a longer 2.56sec DRX. As captured in the TR[1], solution 2 is similar to solution 1, but would depend on explicit NW configuration (which also required additional broadcast and dedicated signaling in RAN for RedCap).
Solution 1 does not have these additional requirements and in many ways just lowering the eDRX lower bound to 2.56sec. The only open item is about the impact from SI update if RAN paging cycle is shorter than 2.56sec. We discuss this in the next section.  
Observation 3: Solution 2 is similar to Solution 1 but can carry the requirement/impact of requiring additional broadcast/dedicated signaling in RAN. Solution 1 is simpler and in many ways same as lowering the eDRX lower bound to 2.56sec. 
Observation 4: Both solution 1 and 2 have similar impact on the SI update where the NW has to be aware that additional paging cycle are necessary to reach out to the RedCap UEs compared to leagcay devices, if the default RAN paging cycle is shorter than 2.56sec.
If we consider the extending the lower bound of eDRX for NR RedCap to 2.56sec as Solution 1, the other methods in Solution-3 are in the direction of choosing reception of emergency broadcast without allowing any power-saving or at the additional cost of intermittent page reception by the UE, although the details are not yet discussed fully.
Observation 5: If we consider the extending the lower bound of eDRX for NR RedCap to 2.56sec as Solution 1, Solution-3 does not handle emergency reception while still saving power for RedCap UEs, and so it does not help with the two objectives of wearable type RedCap UEs.

3.1 Options for Missed pages for SI update
We do understand that UEs operating at longer 2.56DRX may miss the paging intended for emergency broadcast reception or for other SI change, if RAN paging cycle is shorted than 2.56 sec and if solution-1 is used. However, as explained in [2], we think the UE can recover from the remote case where the paging for triggering the reception of emergency broadcast is missed. We believe that NW implementations should be able to page the UEs more than once to not run into this scenario often.
Based on the above, we propose the following:
Proposal 1: RAN2 agree to using Solution 1 from TR 38.875 for RedCap and eDRX lower bound is set to 2.56sec.
Proposal 2: For RedCap UEs that follow 2.56sec DRX cycle, no specification changes are needed to handle the potential for missed pages for SI update. 
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