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Discussion and Decision
1
Introduction
For the DL control design in NR, the following has been agreed regarding group-common PDCCH:
Agreements: (RAN1-NR-AH#1, Jan 2017)
· 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: (RAN1-NR-AH#1, Jan 2017)
· 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: (RAN1-NR-AH#1, Jan 2017)
· ‘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.
Agreements: (RAN1#89)
· 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 behaviour
· 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: (RAN1#89)
· 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
Agreements: (RAN1-NR-AH#2, June 2017)
· In ‘Slot format related information’, ‘Empty’ is not indicated explicitly.

· Note: RAN1 specification ensures that UE(s) is/are aware of which resources can be for ‘gap for DL-UL switching’ and/or ‘gap’

· Note: RAN1 specification ensures that UE(s) is/are aware of which resources are for ‘CSI/interference measurement’.

Agreements: (RAN1-NR-AH#2, June 2017)
· UE is configured with a CORESET to monitor group-common PDCCH.

· When configured, the group-common PDCCH follows the same CORESET configuration (e.g., REG-to-CCE mapping) of the CORESET.

· A group-common PDCCH is formed by an integer number of CCEs.

· The CORESET for the monitored group-common PDCCH carrying SFI can be the same or different from the CORESET for the monitored PDCCH for other types of control signalling.

Agreements: (RAN1-NR-AH#2, June 2017)
· Prioritize discussion of SFI functionality of a group-common PDCCH.

· Further work will be on group-common PDCCH carrying the SFI at least in August meeting.
In this contribution, we share our views on the structure of the group-common PDCCH.
2
Discussion
Regarding the channel to carry the group-common PDCCH, it was agreed that it follows the CORESET configuration and it is formed by an integer number of CCEs. This would ensure good compatibility when multiplexing with other PDCCH transmissions. The open issue is how the group-common PDCCH is constructed, i.e., whether to completely reuse PDCCH structure or to define a new channel depending on the payload size of the group common PDCCH. The general view is that if the payload size becomes sufficiently large (e.g. close to a regular DCI), it would be natural to reuse PDCCH. If the payload size is quite small, some companies think it may be beneficial to consider a different design.
In our companion contribution [1], we express our view that the slot format related information for the current slot and the upcoming UL-only slots should be included in group common PDCCH. This is likely to result in a payload size of 10 to 20 bits. It is also beneficial to include some reservation bits for future compatibility purpose. So the overall payload size could be on the order of 20 bits (or slightly more), plus additional CRC bits. Assuming 1/3 DMRS overhead, one CCE has 6x8 = 48 data REs. With QPSK, one CCE would not be too big to carry the group common PDCCH, especially considering that the group common PDCCH needs to reach all the UEs in a group including the cell edge UEs. Also note that this payload size is comparable to, or larger than, the most compact DCI size in LTE (format 1C). Therefore we think it is reasonable to directly reuse the PDCCH design for group common PDCCH (even for payload size as small as 10 bits). The exact aggregation level(s) to be monitored for group common PDCCH can be decided after the payload size is finalized.
Reusing PDCCH would also avoid the design of a different channel, saving both specification and implementation effort.

Proposal 1: The group common PDCCH that carries the slot format related information is transmitted using PDCCH, not a separately defined channel.
3
Conclusions
In this contribution, we have discussed the structure for group common PDCCH and proposed the following:

Proposal 1: The group common PDCCH that carries the slot format related information is transmitted using PDCCH, not a separately defined channel.
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