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1 Introduction

In the RAN1 meeting [1][2], the following agreements related to ‘group-common PDCCH’ were achieved:
•   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.
· ‘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
· In ‘Slot format related information’, ‘other’ is at least:

· ‘Unknown’

· UE shall not assume anything for the symbol with ‘Unknown’ by this information

· 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: A UE may be configured to monitor for at most one group-common PDCCH carrying slot format related information (SFI) in a slot
The contribution mainly discusses the channel structure of group-common PDCCH. According to the above agreements, contents of group common PDCCH are discussed in our companion contribution [3], which include both potential contents transmitted in ‘group common PDCCH’ and other group common information. 
2 Structure of group-common PDCCH
As discussed in [3], the term of group-common PDCCH refers to two types of channels i.e. Type A and Type B. For Type A (Group-common PDCCH carrying SFI), it refers to a channel that supports a ‘group common PDCCH’ carrying information e.g. slot structure and/or other potential common information transmitted together with SFI, which does not impact on PDCCH decoding and/or data transmission. For Type B (Group-common PDCCH carrying common DCIs other than SFI), it refers to NR-PDCCH in common search space which carries several kind of group common information, similar as LTE, e.g. scheduling of SIBx, RAR, and TPC, the information takes responsibility for initial access, power control and data transmission procedures, etc.
· Channel structure(s) of Type A

For channel Type A, according to the agreement ‘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.’, there are two possibilities of the channel structure:
Option 1: Regular NR-PDCCH structure
Option 2: Separately designed structure
For Option 1, the regular NR-PDCCH structure refers to one or multiple CCEs used for PDCCH transmission as discussed in [4], e.g. one CCE in a symbol and reusing the CCE-to-REG mapping, so that it is easily to multiplex with regular NR-PDCCH in common search space(s) since the term ‘group common PDCCH’ refers to a channel that carries information intended for the group of UEs.  In addition, it is better to reuse CRC design of regular NR-PDCCH in order to reduce standard efforts. In this case, the payload size in ‘group common PDCCH’ can be properly designed considering the overhead of CRC. Besides ‘Slot format related information’ agreed already, other common information, e.g. beam related information, can be considered as discussed in [3] and a few bits can also be reserved for forward compatibility. Furthermore, in order to avoid introducing additional blind decodings, one possibility is that the payload size of the DCI carried by ‘group common PDCCH’ could be aligned with one of DCI payload sizes monitored in common search space. 
When multiple bandwidth parts/numerologies are co-existed in one NR carrier, multiple ‘slot format related information’ and beam related information for different bandwidth parts/numerologies should be indicated. For example, ‘unknown’ resource may occupy different time-frequency resource in different bandwidth parts/numerologies. Only one indication for all bandwidth parts/numerologies will lose flexibility. If the payload size for one bandwidth part/numerology is comparable with the size of regular payload size of one DCI, multiple ‘group common PDCCH’ will be required. In this case, a UE may tell different ‘group common PDCCH’ according to the value of a field within the DCI or preconfigured RNTI. Otherwise, one ‘group common PDCCH’ is enough. In this case, total bit-length of the DCI will be divided into different parts, and one of parts corresponds to the indication for one bandwidth part/numerology. 
For Option 2, separately designed structure can refer to PCFICH channel in LTE. Accordingly, no CRC will be attached and a small payload size is targeted. If only ‘Slot format related information’ needs to be carried in ‘group common PDCCH’, 2-3 bits is preferred as analyzed in [3] and correspondingly PCFICH-like channel can be considered. The resource for this PCFICH-like channel is located in the first symbol in a given slot if the UE is informed to decode a ‘group-common PDCCH’, and the time-frequency position will be predefined. In order to improve the efficiency of multiplexing between this PCFICH-like channel and NR-PDCCH/PDSCH, the resource granularity should be the same as that of NR-PDCCH/PDSCH e.g. the basic resource unit is also one REG bundle. Moreover, the occupied resource element should not be smaller than PCFICH channel in LTE, i.e. 16 resource elements, since NR should at least achieve the coverage similar as LTE. Accordingly, in NR, at least one REG bundle is required. When multiple bandwidth parts are existed, multiple REG bundles will be used, where one of REG bundles will be used to indicate the ‘slot format related information’ for at least one bandwidth part/numerology. 
As discussed in above, the channel structure of the channel Type A may depend on the content(s) and payload sizes to be transmitted by a ‘group-common PDCCH’. If limited payload size is carried in ‘group-common PDCCH’, separately designed structure is preferred. On the other hand, regular NR-PDCCH structure is preferred. 
Proposal 1: Channel structure of Type A ‘group-common PDCCH’ carrying slot structure and/or other potential common information depends on the size of contents: 
- Small payload size: separately designed structure is preferred;

- Proper payload size as a DCI with CRC: regular NR-PDCCH structure is preferred. 
Proposal 2: The number of ‘group-common PDCCH’ for one UE in a slot depends on both the structure of group-common PDCCH and payload size of slot format related information.
· Channel structure of Type B

Based on the definition of Type B in [3], it refers to NR-PDCCH in common search space which carries several kind of group common information, similar as LTE, e.g. scheduling of SIBx, RAR, and TPC. It is clear to know Type B group common information is carried in DCI(s) which is (are) monitored in common search space and should be transmitted with NR-PDCCH. Besides some group common information specified in LTE will be kept in NR, other group common information, e.g. group ACK/NACK indication and/or numerology/bandwidth part related information can be introduced by using one or more DCI(s) transmitted with NR-PDCCH(s) in common search space.
Proposal 3:  NR-PDCCH carrying DCI(s) monitored in common search space can be applied for Type B group common information (Group-common PDCCH carrying common DCIs other than SFI).  
3 Conclusion

In this contribution, the channel structures of group-common PDCCH are discussed. The following proposals are given: 
Proposal 1: Channel structure of Type A ‘group-common PDCCH’ carrying slot structure and/or other potential common information depends on the size of contents: 
- Small payload size: separately designed structure is preferred;

- Proper payload size as a DCI with CRC: regular NR-PDCCH structure is preferred. 
Proposal 2: The number of ‘group-common PDCCH’ for one UE in a slot depends on both the structure of group-common PDCCH and payload size of slot format related information.
Proposal 3:  NR-PDCCH carrying DCI(s) monitored in common search space can be applied for Type B group common information (Group-common PDCCH carrying common DCIs other than SFI).
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