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Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved. In RAN1 #89, the following agreements were made on the group common PDCCH
Agreements:
· The SFI transmitted in a group-common PDCCH can indicate the slot format related information for one or more slots
· The slot format related information informs the UEs of the number of slots and the slot format(s) related information of those slots
· FFS: how to interpret the SFI when the UE is configured with multiple bandwidth parts
· FFS: details for UE behavior
· FFS: A UE may be configured to monitor for at most one group-common PDCCH carrying slot format related information (SFI) in a slot
Agreements:
· In ‘Slot format related information’, ‘other’ is at least:
· ‘Unknown’
· UE shall not assume anything for the symbol with ‘Unknown’ by this information
· FFS: UE behavior when the UE receives the information for the symbol from SFI and broadcast DCI and/or UE-specific DCI and/or semi-static signaling/configuration
· FFS: ‘Empty’
· UEs can use this resource for interference measurement
· UE may assume there is no transmission


In this contribution, we describe our views on the contents of group common PDCCH.  
Group Common PDCCH Contents
[bookmark: _Ref378529477]In our view, group common PDCCH is very important channel such that it gives flexibility for the network to dynamically allocate the resources at the same time reduces the blind decoding attempts form the UE side.  Note that according to the current agreement it is not mandatory for the UE to decode this channel. i.e. the UE can decode DCI without receiving group common PDCCH. We propose group common PDCCH should contain 

A. Slot format related information:  Since the main purpose of group common PDCCH is to indicate the slot format structure and we would like to minimize the number of possibilities. According to the current agreement, the slot format can be either DL or UL or Unknown. This means that to indicate these 3 combinations over M OFDM symbols, the number of possibilities are 3^M. If we add one more possibility of ‘Empty’, then the number of possibilities of slot format indicator will be 4^M.  Hence in our view, RAN1 should not add any other possibility for slot related information unless there is significant benefit.  We recommend companies to study different options for indicating these 3^M combinations. In our view, a pre-defined sub set of combinations which are known to the UE and network should be configured and group common PSDCCH should indicate a particular combination from the subset to indicate to the UE.
B. MCS level for the PDCCH : Conventional downlink control channels for LTE and HSPA uses fixed modulation and variable code rates generated from a signal mother code rate of 1/3 (convolutional code).  This design is robust and provides sufficient reliability as decoding of control channel without any errors is utmost important for decoding data. However, when the UE or group UEs are in good channel conditions, the current design of using fixed modulation and code rate does not provide link adaptation gains.  It is well known that we can achieve significant improvement with link adaptation for data channels. Since the network gets information form the UE about channel state information (CSI), the control channel design is unable to exploit the CSI from the UE.  Hence in our view, NR downlink control can benefit from the CSI at the transmitter. Hence we propose that group common PDCCH should indicate the modulation and code rate and any polar coding parameters related to the PDCCH.

C. Reserved bits:  Since NR design is forward compatible with the future releases, we recommend to use reserved bits in group common PDCCH. For example in a two stage control channel design, the group common PDCCH can inform the UE whether the second stage present or not. If second stage is present, it can indicate the slot structure, modulation, code rate, frozen bit locations etc. of the second stage.  

Proposal 1: Group common PDCCH should indicate ‘Empty’ unless significant benefit was shown

Proposal 2:  RAN1 should study different design options for indicating the slot format indicator with reduced number of combinations

Proposal 3:  Group common PDCCH design should contain reserved bits for future use
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In this contribution we presented our views on the contents of group common PDCCH.   
We have the following proposal:

Proposal 1: Group common PDCCH should indicate ‘Empty’ unless significant benefit was shown

Proposal 2:  RAN1 should study different design options for indicating the slot format indicator with reduced number of combinations

Proposal 3:  Group common PDCCH design should contain reserved bits for future use
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