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Introduction
The SI [1] to support reduced capability devices in NR has been approved in RAN#86 with the goal to allow implementation of low-cost, low-power and small form-factor devices. 
Potential NR power saving techniques have been studied in SI RP-181463 and the report is available in TR 38.840 [2]. The resulting WI RP-191607 [3] focused on reducing PDDCH monitoring in RRC_CONNECTED by specifying a PDCCH-based wake-up signal. It has been agreed that techniques to reduce PDCCH monitoring in RRC_IDLE/INACTIVE are studied in the power saving SI. Therefore, this agenda item focuses on the potential relaxations of the existing PDDCH monitoring requirements for REDCAP devices.
Discussion
UE power consumption can be decreased by reducing PDCCH monitoring occasions or PDCCH blind decoding attempts.
The following has been agreed in the [1]:
Objective of SI:
· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].
· Extended DRX for RRC Inactive and/or Idle [RAN2]
· RRM relaxation for stationary devices [RAN2]
The UE requirements for blind decoding attempts and CCEs, as specified in TS 38.213, are given below 
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Moreover, the UE has the following additional requirements:
· Maximum of 3 CORESETs configured
· Maximum of 10 search space sets
· UE must be capable of monitoring 3 DCI format sizes scrambled with C-RNTI
· UE must be capable of monitoring 1 DCI format scrambled not with C-RNTI 
A UE should be able to monitor at least 1 DCI format size scrambled with C-RNTI for UL or DL transmission as well as 1 DCI format size with non-C-RNTI scrambled CRC including power saving DCI with PS-RNTI.
Observation 1: Current requirements on PDCCH monitoring present a high complexity at the UE.
In our view, the number of different DCI formats to monitor needs to be reduced to reduce blind decoding complexity. This can be achieved by aligning the DCI format size and differentiating DCI formats via payload. A new compact DCI format for redcap should also be considered.
Proposal 1: Study reduction of requirement on DCI format sizes to monitor.
In Rel-16, the power saving (PS) WI introduced techniques to reduce PDCCH monitoring in connected mode. It should be ensured that those techniques can be applied to redcap devices. 
Proposal 2: Reduced capability UE should support power saving schemes developed in PS work item [3].
Another factor to consider are the potential PDCCH coverage recovery methods. For instance, if intra-slot time repetitions are used, the UE potentially needs to do channel estimation for all repetitions within the slot in order to combine the soft bits before decoding. This increases the number CCEs requiring channel estimation within a slot and hence should be considered when discussing the limits in Table 10.1-3 in TS 38.213.
Proposal 3: Potential PDCCH coverage recovery solutions should be considered when discussing the CCE limits reduction.



Conclusion
In this contribution the following proposals and observations have been made:
Observation 1: Current requirements on PDCCH monitoring present a high complexity at the UE.
Proposal 1: Study reduction of requirement on DCI format sizes to monitor.
Proposal 2: Reduced capability UE should support power saving schemes developed in PS work item [3].
Proposal 3: Potential PDCCH coverage recovery solutions should be considered when discussing the CCE limits reduction.
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Table 10.1-2: Maximum number M 4" of monitored PDCCH candidates per slot for a DL BWP with
SCS configuration 4 < {0.12.3} for a single serving cell

H Maximum number of monitored PDCCH candidates per slot and per serving cell My
0 44

1 36

2 22

3 20
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Table 10.1-3: Maximum number C;;;';" of non-overlapped CCEs per slot for a DL BWP with SCS
configuration 4 < {0.1.2.3} for a single serving cell

H Maximum number of non-overlapped CCEs per slot and per serving cell Cric "
0 56

1 56

2 48

3

32





