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1 Introduction

In RAN1 NR Ad-hoc#1 meeting, discussions on common PDCCH were held, and the following is agreed. 

Agreements:
· NR supports a ‘group common PDCCH’ carrying information of e.g. the slot structure. 

· If the UE does not receive the ‘group common PDCCH’ the UE should be able to receive at least PDCCH in a slot, at least if the gNB did not transmit the ‘group common PDCCH’.

· The network will inform through RRC signalling the UE whether to decode the ‘group common PDCCH’ or not

· Common does not necessarily imply common per cell.

· Continue the discussion on the detailed content of the ‘group common PDCCH’ including usage for TDD and FDD
· The term ‘group common PDCCH’ refers to a channel (either a PDCCH or a separately designed channel) that carries information intended for the group of UEs.
Agreements:
· The UE will have the possibility to determine whether some blind decodings can be skipped based on information on a ‘group common PDCCH’ (if present).

· FFS: if the data starting position is signaled on the group common PDCCH, the UE may exploit this information to skip some blind decodings

· FFS: if the end of the control resource set is signaled on the ‘group common PDCCH’, the UE may exploit this information to skip some blind decodings

· FFS: how to handle the case when there is no ‘group common PDCCH’ in a slot

· When monitoring for a PDCCH, the UE should be able to process a detected PDCCH irrespective of whether the ‘group common PDCCH’ is received or not
Agreements:
· ‘Slot format related information’

· Information from which the UE can derive at least which symbols in a slot that are ‘DL’, ‘UL’ (for Rel-15), and ‘other’, respectively

· FFS: if ‘other’ can be subdivided into ‘blank’, ‘sidelink’, etc

· 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 discuss on the contents and the signaling of group common PDCCH.
2 Discussions 
Structure of GC PDCCH
The physical structure of GC PDCCH has been discussed. For the structure of the GC PDCCH, we can consider two options. The first option is to form GC PDCCH specific structure and to map in pre-defined resources like PCFICH. For this structure, resources as REG or CCE should be reserved for GC PDCCH, and UE do not need to blind decode the GC PDCCH. It is quite beneficial to reduce UE power consumption compared to monitoring multiple PDCCH candidates. However, due to the pre-defined resource for GC PDCCH, the search space design can be complicated, because the resource for GC PDCCH may or may not defined in very slot. It means that the search space for PDCCH should be designed differently in every slots. And also, it requires additional channel design. The resource of GC PDCCH would be fixed thus the payload size or capability to deliver contents also should be fixed. 
Another option is to use PDCCH structure. In this option, GC PDCCH can be transmitted in search spaces and UE can monitor the GC PDCCH with similar manner of monitoring the PDCCH. For the search space in which the GC PDCCH is transmitted, the CSS can be used, or a specific search space can be defined. With the PDCCH structure, GC PDCCH is transmitted with multiple aggregation level. Thus, GC PDCCH’s aggregation level also can be variable according to the contents or channel environment.
Considering the proper structure between two options, PDCCH structure would be better. 
Proposal 1: A group common PDCCH is based on NR-PDCCH structure.
GC PDCCH signaling 
It is necessary to define how to signal the GC PDCCH. The GC PDCCH is the optional feature thus it is difficult to allocate the GC PDCCH-specific region. The GC PDCCH at lease delivers the slot format indication, thus both scheduled and non-scheduled UEs can find the GC PDCCH. In here, non-scheduled UE means that UE who does not receive the UE-specific PDCCH but is RRC connected. And it is not defined the exact payload size of GC PDCCH, we can assume the GC PDCCH is smaller than or equal to one of smallest common DCI size. Thus to support the GC PDDCH for the non-scheduled UEs, it is reasonable to transmit the GC PDCCH in the CSS. 
As a one scheme to allocate GC PDCCH in the CSS, we can consider the allocation the reserved resource for the GC PDCCH in the CSS. In this method, UE can pre-informed the location for the GC PDCCH reception. The location of reserved resource of GC PDCCH can be informed by system information or higher layer signaling. In this location, GC PDCCH could be transmitted or not but UE doesn’t know it. Thus UE operates the blind decoding for the common PDCCH and reception trial for the GC PDCCH in the CSS simultaneously. If GC PDCCH is detected, the PDCCH candidate which include the reserved resource of the GC PDCCH becomes useless and the common PDCCH would be detected in the other candidates. If GC PDCCH is not detected, UE operates blind decoding for the CSS ordinary.
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Figure 1. The reserved resource for GC PDCCH in CSS
Another scheme to allocate GC PDCCH in the CSS is that reuse the candidate of CSS for the GC PDCCH. In this method, UE normally tries blind decoding in CSS as when UE find the common PDCCH. UE does not know whether the GC PDCCH is actually transmitted or not, thus if GC PDCCH is detected, UE can trying to fine the common PDCCH except the candidate which delivers GC PDCCH. 
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Figure 2. The search space for GC PDCCH in CSS
Proposal 2: Group common PDCCH can be transmitted in the CSS.
3 Conclusion 
In this contribution, we discuss on the structure of group common PDCCH. Based on the discussion, we obtained following proposals.
Proposal 1: A group common PDCCH is based on NR-PDCCH structure.
Proposal 2: Group common PDCCH can be transmitted in the CSS.
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