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Introduction
The following agreements on eDRX for REDCAP UEs in RRC_IDLE and RRC_INACTIVE were achieved in RAN2#112-e:
1. For UE in RRC IDLE/INACTIVE and eDRX cycle is less than 10.24s, paging monitoring does not use PTW and PH, if any.
2. RAN2 will study whether lower values than 5.12s for eDRX cycle for RRC_IDLE and RRC_INACTIVE REDCAP UEs, e.g. 2.56s, can also be considered.
3. eDRX cycle extension in RRC_IDLE beyond 10.24s for REDCAP UEs will be studied in this SI/WI. For UE in RRC IDLE and eDRX cycle is equal to 10.24s, among the solution options, we start from the assumption that paging monitoring does not use PTW and PH.
4. the eDRX cycle in RRC_IDLE is extended up to 2621.44s for REDCAP UEs, as a baseline (longer value e.g. 10485.76s can also be considered)

In this contribution, we discuss the impact of PTW when eDRX cycle is larger than 10.24s in NR. 
Discussion
[bookmark: _Hlk525905422]As mentioned by [1], one key difference of NR and LTE is the definition of PO. In LTE, a PO is a subframe where PDCCH or MPDCCH may be transmitted scrambled with P-RNTI or, NPDCCH transmitted for NB-IoT, scheduling the paging message. However, in NR TS 38.304, due to the beam sweeping feature, A PO is a set of PDCCH monitoring occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol). Furthermore The PDCCH monitoring occasions for a PO can span multiple radio frames since a PO associated with a PF may start in the PF or after the PF. Addtionallly, when the UE is configured with SearchSpaceId other than 0 for paging-SearchSpace, the PDCCH monitoring occasions for a PO can span multiple periods of the paging search space.
Observation 1: The PO definitions of LTE and NR are different. In NR, a PO is a set of PDCCH monitoring occasions and can consist of multiple time slots (e.g., subframe or OFDM symbol) which can span multile radio frame and multiple period of the paging search space. 
In LTE eDRX, PTW_start denotes the first radio frame of the PH that is part of the PTW and PTW_end is the last radio frame of the PTW. The UE stop monitoring POs that are outside of PTW. The length of PTW is determined by the core network independent of RAN. However, there is an issue if NR reuses the same eDRX design as in LTE. As discussed above and according to TS 38.304, in NR the length of a PO is function of the number of actual transmitted SSBs and the number of PDCCH Monitoring Occasion associated with an SSB. On the other hand, the length of PTW is configured by the core network independently. There is no coordination between RAN and the core network about the configuration of the PTW of a UE. Therefore, if a PTW of the UE is not configured properly, the PTW may be too short and possibly end before the PO ends and a UE cannot receive a Paging DCI. For example, as shown in Figure 1, if a PO starts towards the end of PTW, the UE may miss the paging DCI due to termination of PTW. Once the paging is missed, the UE has to wait for the next eDRX cycle to receive the paging, which introduces at least 10.24 seconds delay. Therefore, there is a need for a mechanism that reduce the possibility that a UE misses a paging message due to the termination of PTW. 



Figure 1 UE missed the paging DCI due to termination of PTW

Observation 2: There is no coordination between RAN and the core network about the configuration of the PTW of a UE
Observation 3: If a PTW of the UE is not configured properly, the PTW may end before the PO end and a UE cannot receive a Paging DCI
Proposal 1: Study the mechanisms to reduce the possibility that a UE misses a paging message due to an early  termination of PTW. 
Conclusion
In this contribution, we discuss the impact of PTW when eDRX cycle is larger than 10.24s in NR. 
Observation 1: The PO definitions of LTE and NR are different. In NR, a PO is a set of PDCCH monitoring occasions and can consist of multiple time slots (e.g., subframe or OFDM symbol) which can span multile radio frame and multiple period of the paging search space. 
Observation 2: There is no coordination between RAN and the core network about the configuration of the PTW of a UE
Observation 3: If a PTW of the UE is not configured properly, the PTW may end before the PO end and a UE cannot receive a Paging DCI
Proposal 1: Study the mechanisms to reduce the possibility that a UE misses a paging message due to an early termination of PTW. 
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