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1. Introduction
Based on RAN2#114-e, the following agreements on eDRX for Redcap UE were made as in [1]:
Agreements via email - from offline 110:
1. Lower bound for eDRX configuration in RRC_IDLE and RRC_INACTIVE is 2.56 seconds. Inform SA2/CT1 and check if there is any concern.
1. It is up to RAN to configure the length for PTW for RAN paging, the RAN PTW length can be different from the CN PTW length.
1. When RAN and CN paging coincide in the same PH, the PTW starting locations are the same. FFS how to calculate the PTW starting location so that it is the same for RAN and CN PTW.
1. Continue in the next meeting the discussion on how UE is expected to monitor RAN and CN PTW, e.g. whether UE in RRC_INACTIVE monitors for only RAN PTW or both CN and RAN PTW when they overlap.
[bookmark: Proposal_Beacon]
In this contribution, it mainly focuses on the design of a same PTW starting location for RAN paging and CN paging, and the issue on UE behaviour if RAN PTW and CN PTW are both configured or only CN PTW is configured for UE.
2. Discussion
[bookmark: _Hlk78980760]In LTE, the UE will monitor the PTW starting based on the parameter ieDRX (SFN = 256* ieDRX , ieDRX = floor(UE_ID_H /TeDRX,H) mod 4) in the starting PH. Based on the agreement in RAN2#114-e meeting, if eDRX is configured for both RAN and CN paging, the PTW based on eDRX configuration for RAN paging and the PTW based on the eDRX configuration for CN paging should have the same PTW starting location in the coincided PH (H-SFN mod TeDRX,H= (UE_ID_H mod TeDRX,H) ). Two options are proposed as follows. 
· option.1, ieDRX will be a value from the set {ieDRX based on eDRX for RAN paging, ieDRX based on eDRX for CN paging}
· option.2, a new formulation is used for ieDRX, for example, SFN = (UE_ID mode 1024)
For option.1, some condition could be considered to choose the value as ieDRX, for example, the early value in the set for ieDRX to avoid the missed paging message, or the PTW starting location for CN mode will follow the ieDRX for inactive mode if ieDRX for CN paging is smaller than ieDRX for inactive, the reason is CN paging is usually later than the RAN paging for the same paging procedure. For option.2, a simple formulation is applied to select one random SFN in HF as a common PTW starting.
Proposal 1: If eDRX is configured to both RAN paging and CN paging, PTW starting location could be a value from the set of { ieDRX based on eDRX for RAN paging, ieDRX based on eDRX for CN paging } based on legacy LTE mechanism or based on a new formulation(for example, SFN = (UE_ID mode 1024)).
[bookmark: _Hlk78987674]In LTE, as in [2], if eDRX is configured only for CN paging, the inactive mode UE will monitor the PO(Paging occasion) with DRX cycle T in the PTW for CN paging and monitor the PO with RAN paging cycle outside of the PTW, the T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle. The idle mode UE will only monitor the PO with DRX cycle T in PTW, the T is determined by the shortest of the UE specific DRX value if allocated by upper layers, and a default DRX value broadcast in system information. For NR, if eDRX is configured only for CN paging, it is natural that the legacy mechanism in LTE could be reused for idle mode UE and inactive mode UE.
Proposal 2: If eDRX is configured only for CN paging, the legacy mechanism for idle mode UE and inactive mode UE in LTE could be reused in NR.
In NR, based on current agreement, eDRX could be configured to CN paging and RAN paging independently. It is up to RAN to configure the length for PTW for RAN paging, which could be different from the one for CN paging configured by upper layers. Besides, the eDRX cycle for RAN paging could be also different from the one for CN paging. 
If eDRX is configured to CN paging and RAN paging, for idle mode UE（such as inactive mode to idle mode）, since no RAN paging will be received by UE, it is reasonable to monitor the PO as the idle mode UE in LTW when eDRX is only configured for the CN paging. As in LTE, it will apply the eDRX configuration for CN paging and only monitor the PO associated to the PTW for CN paging. As in LTE, the DRX cycle T associated to PTW is reasonable to be the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. 
Proposal 3: If eDRX is configured for CN paging and RAN paging, idle mode UE will only monitor the PO associated to the PTW for CN paging, the DRX cycle T associated to PTW is suggested to be the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information.
If eDRX is configured to CN paging and RAN paging, for inactive mode UE, since both eDRX for RAN paging and eDRX for CN paging could be configured to UE, UE is better to monitor the PO only associated to each type of PTW from the view of UE power saving. If the PTW is overlapped with each other, we think both type of PTW needs to be monitored to avoid missing the paging. In details, in order to align the PTW and PO in each type of PTW as much as possible, the DRX cycle T associated to CN PTW and RAN PTW could be both defined as the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle.
Proposal 4: If eDRX is configured for CN paging and RAN paging, inactive mode UE is suggested to monitor the PO associated to PTW for CN paging and PTW for RAN paging.
Proposal 5: If eDRX is configured for CN paging and RAN paging, for inactive mode UE, the DRX cycle T associated to CN PTW and RAN PTW is suggested both to be the shortest of the RAN paging cycle, the UE specific paging cycle if allocated by upper layers, and the default paging cycle.
3. Conclusion
In this contribution, the issues on the design of a same PTW starting location for RAN paging and CN paging, and the issue on UE behaviour based on eDRX configuration for CN paging and RAN paging are discussed, we have the following proposals:
Proposal 1: If eDRX is configured to both RAN paging and CN paging, PTW starting location could be a value from the set of { ieDRX based on eDRX for RAN paging, ieDRX based on eDRX for CN paging } based on legacy LTE mechanism or based on a new formulation(for example, SFN = (UE_ID mode 1024)).
Proposal 2: If eDRX is configured only for CN paging, the legacy mechanism for idle mode UE and inactive mode UE in LTE could be reused in NR.
Proposal 3: If eDRX is configured for CN paging and RAN paging, idle mode UE will only monitor the PO associated to the PTW for CN paging, the DRX cycle T associated to PTW is suggested to be the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information.
Proposal 4: If eDRX is configured for CN paging and RAN paging, inactive mode UE is suggested to monitor the PO associated to PTW for CN paging and PTW for RAN paging.
Proposal 5: If eDRX is configured for CN paging and RAN paging, for inactive mode UE, the DRX cycle T associated to CN PTW and RAN PTW is suggested both to be the shortest of the RAN paging cycle, the UE specific paging cycle if allocated by upper layers, and the default paging cycle.
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