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Discussion and Decision
1
Introduction
For the DL control design in NR, the following has been agreed regarding common PDCCH in RAN1 NR ad hoc meeting in January 2017:
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.
The following agreements were further reached in RAN1#89:

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 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:
· 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 discuss the contents of common PDCCH in further detail.
2
Discussion
Slot format related information

We have agreed that the slot format related information can be indicated for one or multiple slots. In our view, the main benefit of the slot format related information includes the following:

· It allows the UE to decide when to transmit or receive some configured periodic channels/signals
· It can allow the UE to not monitor PDCCH in UL slots/symbols in order to save power.
Therefore, we see the need to include at least the slot format related information for the current slot, and the information regarding the upcoming UL-only slots. It is not clear that a UE needs to know the DL/UL structure for the future slots (other than UL-only slots). 

Furthermore, it is generally preferable to include the minimum information needed for the UEs in the group common PDCCH, because it would allow the maximum flexibility in gNB implementation to support dynamic TDD operation. Periodic signalling or signalling for a fixed/configurable number of slots would certainly reduce the flexibility. Also note that we have already agreed to support semi-static signalling for DL/UL configurations, which makes the L1 signaling on a periodic DL/UL pattern somewhat redundant.

Therefore we propose:
Proposal 1: The slot format related information in a group common PDCCH carries the DL/UL information for the current slot and the information regarding the upcoming UL-only slots. The signalling can be sent as needed.
An additional benefit of using such a signalling is that it can potentially be directly reused for unlicensed operation. Note that for unlicensed operation, periodic pattern cannot be defined because there is uncertainty in channel access.

In terms of the exact signalling detail, for the current slot, the intention is to tell the UEs which symbols are DL symbols and which symbols are UL symbols. One way is to directly indicate the number of DL symbols and the number of UL symbols, and the remaining symbols would be ‘unknown”. An alternative is to pre-define some slot structures and signal the index for one of them.
For the upcoming UL-only slots, the eLAA-like signalling can be considered, e.g. by including an offset for the first UL-only slot and the duration of the UL-only slots.

On whether the group common PDCCH carries the data starting position, we discuss the issue in our companion contribution [1], where we propose to include this info in UE-specific DCI instead. We prefer not to carry it in the group common PDCCH because: (1) the information is likely to be UE-specific rather than group common; (2) we want to avoid the dependency of PDSCH decoding on the group common PDCCH, so that the UE does not have to successfully decode two DCIs for correct PDSCH decoding.
Proposal 2: The group common PDCCH does not carry the data starting position.

There has been discussion on whether to signal the end or the duration of the control resource set. With the RAN1#89 agreements that the control resource set duration is semi-statically configured with time-first REG-to-CCE mapping, it is no longer necessary/beneficial to include it in the group common PDCCH.
Observation: The existing agreements imply that the end or the duration of the control resource set is not signalled on the group common PDCCH.

3
Conclusions
In this contribution, we have discussed the contents of group common PDCCH and proposed the following:

Proposal 1: The slot format related information in a group common PDCCH carries the DL/UL information for the current slot and the information regarding the upcoming UL-only slots. The signalling can be sent as needed.

Proposal 2: The group common PDCCH does not carry the data starting position.

Observation: The existing agreements imply that the end or the duration of the control resource set is not signalled on the group common PDCCH.
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