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Introduction
In RAN#86, a new research field of reduced capability NR device was approved [1]. RedCap UEs use cases include industrial wireless sensors, video surveillance, and wearables where the power consumption is lower than URLLC/eMBB. The SID lists the following objectives:
Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant) [RAN2, RAN1]: 
· 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]
In this contribution, we will discuss several aspects of PDCCH monitoring of RedCap device according to SID.
[bookmark: _Hlk47008896]2. PDCCH monitoring and blind decoding
2.1 DCI formats
[bookmark: OLE_LINK9]2.1.1 DCI formats discussion
In Rel-16, different DCI formats with different sizes were introduced for different functions. It increases the complexity of decoding DCI. However, not all DCI formats are necessary for the RedCap NR device. In the companion paper [2], the necessity of partial DCI format was discussed. Here, we give our opinion of this matter.
· DCI format 2_1: Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE[3].
· DCI format 2_4: Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL transmission from the UE[3].
Format 2_1 is pre-emption indicator and format 2_4 is cancellation indication introduced in Rel-16 to support the uses case of URLLC/eMBB. The main function is to interrupt the transmission of eMBB for inserting URLLC transmission. Format 2_1 is used to inform the UE that part of PRBs and OFDM symbols are used for URLLC instead of eMBB. Format 2_4 is used to inform the UE that to cancel the transmission of eMBB to reduce the interference of URLLC. The application field is random but limited data rate which is not suitable for RedCap UEs due to the data is much more continual. So, it is not necessary to support DCI 2_1 and 2_4.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Proposal 1: Not necessary to support DCI 2_1 and 2_4

2.1.2 DCI formats alignment
In Rel-16, the number of different DCI format size is limited to 4 with C-RNTI less than 3. Reducing different DCI format sizes to configure more DCI format is considered. In TS 38.212[3], it is pointed out that by padding or transaction, part of DCI format can be aligned. But still there are different sizes of DCI in one search space. Unify DCI formats in one search space can be considered to further reduce the number of DCI sizes. However, how to choose the standard length to guarantee making the least padding and transaction need to be further discussed. 
UE-specific search space must have different DCI sizes. If DCI format sizes are the same in two UE-specific search space, then padding zero to DCI in the second search space for distinction. But it is possible to align the DCI format size of UE-specific search space and common search space by padding or transaction. If there are only one UE-specific search space and common search space, then after alignment there will be only one DCI size. If there are more than one UE-specific search space, then one of UE-specific search space can align with common search space, the rest UE-specific search space need to have different DCI size for distinction. The influence needs to be further researched.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 2: Align the DCI size in one search space by padding or transaction and distinct different search space by adding zero padding to reduce the number of different DCI size. 

2.2 Search Space 
[bookmark: _Hlk47424877][bookmark: OLE_LINK14]It is proposed in TR 38.840[4] that the UE power consumption can be reduced by smaller numbers of blind decodes and CCE limits. For Rel-17 Redcap UEs, search space reconfiguration can be considered to reduce the numbers of blind decodes.
Reduce number of search space sets and CORESETs. A UE can be configured with up to four BWPs, and each BWPs may be contained up to three CORESETs and ten search space sets on a serving cell. Due to the low capacity of RedCap UEs, and more stringent requirements on power consumption. Therefore, the number of search space sets and CORESETs should be reduced to reduce power consumption.
[bookmark: _Hlk47429787]Reduce the number of PDCCH candidates to be monitored at each aggregation level. According to the NR specification, the aggregation level can be configured as {1,2,4,8,16}, and the corresponding candidates are {n0, n1, n2, n3, n4, n5, n6, n8}. Considered the application scenarios of RedCap UEs, the numbers of PDCCH candidates in each slot and service cell can be reduced proportionally.
Increase the monitoring periodicity and reduce the duration of monitoring can also reduce the number of blind decoding.
Proposal 3: The numbers of blind decodes can be reduced by reducing the number of search space sets and CORESETs, reducing the number of PDCCH candidates by proportionally, increasing the monitoring periodicity and reducing the duration of monitoring.

3. Conclusion
According to the previous discussion, we have the following proposals:
Proposal 1:    Not necessary to support DCI 2_1 and 2_4
Proposal 2:   Align the DCI size in one search space by padding or transaction and distinct different search space by adding zero padding to reduce the number of different DCI size.
Proposal 3:   Reduce the SS sets and CORESET, decrease the PDCCH monitoring candidates number by proportion. Both solution can reset the search space in order to decrease the blind decoding.
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