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Background
In RAN1 NR Ad-hoc meeting, the following agreements were made [1]. 

	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:
· ‘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 present our views on contents of group common PDCCH.
 

Contents of group common PDCCH
It has been already agreed that group common PDCCH carries information on slot structure as well as some information which possibly affects UE’s decision on whether some blind decodings can be skipped. During offline discussion in RAN1#88, the other possible contents for the group common PDCCH were raised.
· 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
· Information related to potential CSI-RS resources in slot
· Information related to SRS in slot
· Information related to URLLC transmissions in slot
· Reserved bits
Slot format related information
It was agreed that group common PDCCH carries information from which the UE can derive at least which symbols in a slot that are ‘DL’, ‘UL’ (for Rel-15), and ‘other’, and in RAN1#89 it was further agreed that “other” includes at least “Unknown” symbol(s) for which UE shall not assume anything [3]. 
Another possible state would be “Empty”. For the symbols with this state, the UE may be allowed to utilize that slot for some purpose (e.g. interference measurement, etc), assuming no DL/UL transmission there. For the interference measurement purpose, however, resource element based blanking may be sufficient, and the network does not have to always make whole OFDM symbol(s) empty. Therefore, we do not see the strong motivation to introduce “Empty” state.

Proposal 1:
· We do not see the strong motivation to introduce “Empty” in Slot format related information.

Indication of part of control resource sets UE should monitor
It might be good to have this function, since it reduces UE’s power consumption. However, the improvement depends on search space design within a control resource set. Therefore, before discussing this feature, search space design should be completed.
Another aspect is mini-slot, which is included in the scope of NR WID [3]. So far it has not been clarified whether this indication reduce control channel monitoring for mini-slot based communications if the same control resource set contains control channels for mini-slot. Hence, search space for mini-slot should also be designed first.

Synchronous and non-adaptive HARQ feedback
Synchronous and non-adaptive HARQ feedback was provided by PHICH in LTE system. Each PHICH resource is basically linked to the corresponding PUSCH resource so that UEs monitor different PHICH resources. Content for the group common PDCCH should be designed to carry UE-group common information, but UL HARQ information is not. We do not see a strong motivation to put this information in the group common PDCCH.

Information related to ACK/NACK in slot
NR supports several kinds of durations for PUCCH transmissions, i.e. long duration PUCCH and short duration PUCCH. The information on whether the slot contains short duration PUCCH in the end part may be good to be shared among UEs, since it may have an impact on mapping of the other channels/signals. On the other hand, it was agreed that HARQ-ACK reporting timing can be dynamically signaled. Therefore, it is also possible that the network schedules PUCCH transmission such that short duration PUCCHs do not collide with the other channels/signals. We need to consider how to multiplex PUCCH and the other channels/signals first. 

Information related to potential CSI-RS resources in slot
A single NR serving cell may have to transmit more CSI-RSs than LTE to support beam management with narrow beams to ensure appropriate cell coverage in high frequency bands. Thus, it was agreed that NR supports aperiodic CSI-RS. In order to avoid unnecessary overhead, a single CSI-RS should be basically utilized by many UEs. This principle should apply to aperiodic CSI-RS as well. Therefore, it makes sense that the group-common PDCCH carries information related to potential CSI-RS resources in slot.
[bookmark: _GoBack]There are several ways. One is that the group common PDCCH triggers aperiodic CSI-RS. The other is that the group common PDCCH indicates the actual presence of the periodic CSI-RS transmission which is semi-statically/semi-persistently configured. For the latter purpose, slot format indication may be sufficient, since it is obvious that UE can assume CSI-RS transmissions only when the slot is indicated as “downlink”.

Information related to SRS in slot
Unlike CSI-RS, SRS is not a signal to be shared by multiple UEs. The only motivation is to avoid duplication of signaling on multiple UEs’ RE mapping changes which are caused by another UE’s SRS transmission. However, the improvement depends on SRS multiplexing with the other channels/signals, which has not been determined yet. We do not see the need to add this information into the group common PDCCH at this moment.

Information related to URLLC transmissions in slot
There are several aspects on URLLC related information. One is mini-slot structure which specifies possible URLLC transmission/reception durations. This information is basically for URLLC UEs. Another is an indication of the resources reserved for URLLC transmissions. This information is used by UEs enjoying the other service, e.g. eMBB. 

Based on the above analyses, we make the following observation.
Observations:
· There are potential benefit to study further the following contents to put in group common PDCCH in addition to slot format indication:
· Indication of part of control resource sets UE should monitor;
· Information related to potential CSI-RS resources in slot.
· No strong motivations are seen to put the following contents in group common PDCCH:
· Synchronous and non-adaptive HARQ feedback;
· Information related to SRS in slot.


Conclusion
In this contribution, group-common PDCCH are discussed, and we propose:

Proposal 1:
· We do not see the strong motivation to introduce “Empty” in Slot format related information.

In addition: we make the following observations:
Observations:
· There are potential benefit to study further the following contents to put in group common PDCCH in addition to slot format indication:
· Indication of part of control resource sets UE should monitor;
· Information related to potential CSI-RS resources in slot.
· No strong motivations are seen to put the following contents in group common PDCCH:
· Synchronous and non-adaptive HARQ feedback;
· Information related to SRS in slot.
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