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1 Introduction
In RAN#75, a work item proposal for New Radio was approved [1]. One objective of the WI is to specify the physical layer channels for control in line with the conclusions of the study item. During NR study item phase, it was agreed to support a group common PDCCH carrying at least slot related information [2]. The UE will have also the possibility to determine whether some blind decoding can be skipped based on information on a group common PDCCH (if present). 

In addition, the following was agreed during RAN1_AH meeting in Spokane: 
Agreements:
· FFS: ‘Control resource set duration’

· FFS: Indicates the duration of the control resource set(s) 

· FFS: Can help the UE skip some of the semi-statically configured blind decodings. If not received, the UE performs all blind decodings.

In this contribution, we present our view on how to use common group PDCCH to reduce the number of blind decoding attempts performed by the UE.
2 Discussion
2.1 Blind decoding enhancement
The need for UE power reduction techniques was discussed extensively during NR study phase. In LTE, UE power consumption is dominated by monitoring control channels. In fact, LTE-PDCCH supports UE-specific search spaces where the UE blindly detects the presence of DCI messages. The DCI message format (e.g. payload size, aggregation level) can vary depending on the carried information. This lead to more processing time and power consumption from UE to decode the control signal. In addition, in some scenarios, the UE should keep monitoring search spaces every subframe even if the network does not schedule it within the subframe. For NR, further enhancement of the control channel design is needed to improve the inefficient blind decoding procedure used in LTE.

One solution to improve the control channel design is to reduce the processing effort during the blind decoding procedure. This can be done by reducing the “unnecessary” decoding attempts. In the NR study item phase, it was agreed to introduce a group common PDCCH in order to carry a common information to a group of UEs. The common information could be slot format related information that includes ‘DL’, ‘UL’ and ‘other’. The ‘other’ can correspond to blank resources or reserved resources. The group common PDCCH could also carry information that can be used to determine whether some blind decoding can be skipped. 
One option to help the UE skipping some blind decoding could be to use this common channel to carry a command that reduces the number of PDCCH candidates for a given aggregation level. The ID or set of ID’s used for a UE may be configured using RRC signaling, e.g. during the initial access procedure or predefined. In this case, upon receiving the common PDCCH, the UE can reduce the number of blind decoding candidates within the same slot to achieve additional power saving. The UE can be pre-configured different possible subsets of candidates and the common PDCCH indicates which subset to use. The group common PDCCH can also convey indication to increase the number of blind decoding candidates.

Proposal 1: 
The number of blind decoding candidates can be adjusted using the group common PDCCH.
The UE can skip monitoring the control channel for a configured period of time after receiving the group common PDCCH. The “inactivity-time” could be the same as the group common PDCCH periodicity or it can be separately configured from higher layer signaling. 

Proposal 2: 
The group common PDCCH can carry a command to modify the number of blind decoding attempts for a configured period of time.
2.2 Group common PDCCH monitoring
During the RAN1#88bis meeting, the number of “group common PDCCH” which a UE should monitor within a slot was discussed. Based on the previous RAN1 agreements, the group common PDCCH could carry a CORESET related information e.g. information about the possibility to skip some blind decoding within a CORESET, CORESET duration [3]. Since a UE can be configured to monitor multiple control resource sets, it should be required that a UE monitors group common PDCCH on every configured control resource set.

Proposal 3: 
The UE monitors group common PDCCH on every configured control resource set.
3 Conclusion

This contribution discusses the use of group common PDCCH to reduce the blind decoding complexity. To achieve these goal, we propose the following:

Proposal 1: 
The number of blind decoding candidates can be adjusted using the group common PDCCH.
Proposal 2: 
The group common PDCCH can carry a command to modify the number of blind decoding attempts for a configured period of time.
Proposal 3: 
The UE monitors group common PDCCH on every configured control resource set.
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