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Introduction
This document captures the notes from the offline discussions at RAN1#88 on DL control channels for the parts that were discussed but which did not lead to any agreements.
[bookmark: _Ref178064866]Discussions
TxD schemes for NR-PDCCH
SFBC, Precoder cycling, SCDD
Discussion:
Schemes being discussed:
· SFBC with 2/4 antenna ports
· Single port precoder cycling (design can vary in the number of REs/PRBs in a group) 
· 2 port precoder cycling (design can vary in the number of REs/PRBs in a group)
· SCDD (Could be considered to be a special case of single port precoder cycling)

Design considerations:
· Coexistence of different schemes, e.g., localized and distributed control transmissions?
· Common control channels will only have TxD

Advantages of single port precoder cycling with one or more ports (no consensus)
· Outperforms SFBC at low SINR and higher ALs as it is not as sensitive to channel estimation errors?
· Allows beamformed DL control transmissions and diversity transmissions to coexist in a control resource set
· Can be transparent

Advantages of 2 port precoder cycling with one or more ports (no consensus)
· Allows beamformed DL control transmissions and diversity transmissions to coexist in a control resource set
· Can be transparent
· 2 port precoder cycling can allow more robust MU-MIMO transmissions

Advantages of SFBC with 2/4 ports
· Can achieve maximum transmit diversity when channel estimation performance is good
· Better performance in low to medium ALs

Advantages of SCDD
· Outperforms SFBC at low SINR and higher ALs as it is not as sensitive to channel estimation errors?
· Allows beamformed DL control transmissions and diversity transmissions to coexist in a control resource set
· Can be transparent

[bookmark: _GoBack]Design decisions needed for the following: 
· CCE size
· CCE to REG mapping
· RE mapping (time/freq first)
· TxD scheme
· DM-RS patterns
· No. of antenna ports
· DMRS density

NR-CCE to REG MAPPING
Mapping in time or frequency, Contiguous or non-contiguous REGs, Nesting of aggregation levels, Number of REGs per CCE, DCI fields

Discussion:
· There is a single CCE to REG mapping for a control resource set for a UE


Group common PDCCH
Content
Discussion:
Proposed content for the “group common PDCCH” in addition to slot structure and possibility for skipping some blind decodes 
· Content to resolve FFS from agreement:
· FFS: if “other” agreed field 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 configure blind decodings.
· Indication of part of control resource set UE should monitor
· Synchronous and non-adaptive HARQ feedback
· Information related to ACK/NACK in slot (part of slot structure?)
· Information related to potential CSI-RS resources in slot (part of slot structure?)
· Information related to SRS in slot (part of slot structure?)
· Information related to URLLC transmissions in slot (part of slot structure?)
· Reserved bits

For control resource set duration, how should the case where there are multiple control resource sets of different durations be handled?

Possible working assumption:
FFS: Information in the group common PDCCH can help the UE skip some of the semi-statically configured blind decodings.
· This does not imply indication of duration of control resource set
Conclusion
The discussion on these topics can be continued in the next meeting.
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