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Introduction
The NR Study Item was completed and closed in RAN plenary meeting#75 where the TR 38.802 was approved and is available in [1]. The NR Work Item was also approved in [2] where the WI targets to meet both eMBB and URLLC related 5G requirements in Rel-15. The design of DL control channel is an essential part of the WI
In previous meetings, the need and corresponding issues for supporting a physical L1/L2 broadcast channel were discussed [3]. It was concluded that such a signal for a group of UEs (referred to as a ‘group common PDCCH’) can be supported in NR but reception of such signal is not necessary for detection of PDCCH for data reception. However, this signal if detected can provide additional information to the UE which can potentially improve the UE performance. Based on the discussion the following agreements related to the ‘group common PDCCH’ were made [4]:

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 staring position of downlink data in a slot can be explicitly and dynamically indicated to the UE.
· FFS: signaled in the UE-specific DCI and/or a ‘group-common PDCCH’
· FFS: how and with what granularity the unused control resource set(s) can be used for data

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

In our companion contribution we discuss our view on the structure and configuration of the ‘group common PDCCH’. In this discussion we focus on the corresponding fields of this signal and related UE procedures.
Discussion
In this section we discuss our view on the fields in the ‘group common PDCCH’ and the corresponding UE behavior.
Different functionalities such as UE’s processing time improvement, cross-link interference mitigations, reduction of number of blind decodes and UE’s power saving are claimed to be beneficial to be enabled by means of a ‘group common PDCCH’ [3] which were as well intensively discussed in the previous meeting. Depending on the functionality, diverse views were expressed on whether the ‘group common PDCCH’ should be considered as enablers if such functionalities.
It was agreed to support a field in the ‘group common PDCCH’ to provide the ‘slot format related information’ such as being intended for UL or DL transmissions. It is expected that this field is beneficial for faster UE processing as well as reduction of cross-link interference when present.
However, no consensus was reached on introducing other fields such as ‘data starting position’, ‘control resource set duration’ and further discussions seemed to be necessary.
[bookmark: _GoBack]In our view the information on the data starting position should be conveyed in the UE-specific DCI since the UE should be able to receive data irrespective of the presence or detection of the ‘group common PDDCH’ [5]. Furthermore, for analog beamforming in NR, the UE needs to adjust its RX beam according to information given in the PDCCH which means that to schedule PDSCH in the same slot in which the UE receives the PDCCH, there needs to be some offset indicated to the UE. The signalling of the starting position in the UE-specific DCI can be used for this purpose.
Proposal:
· The starting position of downlink data in a slot can be explicitly and dynamically indicated to the UE in the UE-specific DCI.

Moreover, the main claimed benefit for introducing a field indicating the ‘control resource set duration’ seems to be assist the UE to possibly reduce the number of blind decodes in order to save power. From our point of view, the UE power saving should be non-trivial before adding this overhead to the group signaling. And whether this requires less power depends on the design of the blind decode candidates within the control resource set and how/whether the number of blind decodes depends on the control resource set size [7]. This is discussed further in [6].
Other benefits include dynamically signaling the presence of resources for SR transmission [3]. Considering that the UE is semi-statically configured with resources for SR transmissions, the gNB can provide additional SR resources by indicating them in the ‘group common PDCCH’. The additional SR resources are useful to provide lower latency as they are typically provided "in between" the periodically occurring normal resources.
Proposal:
· SR resources can be dynamically signaled in the ‘group common PDCCH’ in addition to the semi-statically configured SR resources.

Finally, as we discussed in our companion contribution [8], in order to reduce the UE complexity the number of blind decodes is proposed to be fixed which implies that the number of payload bits are fixed. However, in our view in addition to the number of bits for the specified fields, it is important to allocate a few bits as the reserved bits while keeping the total number of payload bits constant. Such consideration ensures a forward compatible design for the ‘group common PDCCH’ signal which does not to be changed with new releases and introduction of potentially new fields.
 Proposal:
· Reserve a few bits in the payload of the ‘group common PDCCH’ for future compatibility purposes.
Conclusion
In this contribution we discussed our view on the structure of the ‘group common PDCCH’ as well as some remaining issues related to the corresponding fields. Based on the discussion we proposed the followings:
Proposals:
· The starting position of downlink data in a slot can be explicitly and dynamically indicated to the UE in the UE-specific DCI.
· SR resources can be dynamically signaled in the ‘group common PDCCH’ in addition to the semi-statically configured SR resources.
· Reserve few bits in the payload of the ‘group common PDCCH’ for future compatibility purposes.
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