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

	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




In this contribution, we present our views on DL Control Channel and data multiplexing in NR.
Dynamic control resource reuse
According to the agreement from RAN1 NR Ad-hoc meeting, UE will have the possibility to determine whether some blind decodings can be skipped based on information on a group common PDCCH. This behavior enables UEs to avoid unnecessary blind decoding attempts. For example, as shown in Figure 1, even if UE is semi-statically configured with 3-symbol-long control resource set, the UE is not required to monitor PDCCH which is mapped on OFDM symbol #2 if the group common PDCCH indicates the reduction of PDCCH candidates.
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Figure 1: An example of the duration for actual PDCCH monitoring.
For dynamic control resource reuse, it was agreed to have an explicit and dynamic indication of the staring position of downlink data. The following two options can be considered to indicate the starting symbol of the scheduled data.
· Option 1: Group common PDCCH.
· Option 2: UE-specific PDCCH which the concerned data.
With Option 1, starting positions of both Data #1 and #2 are indicated by the group common PDCCH, and therefore they are always the same among grouped UEs. Apparently this option reduces the duplication on transmission of the same control information and brings more efficient signaling than Option 2. However, detection of this channel is essential for all scheduled UEs to decode their data. Hence, this channel has to be reachable to all of the scheduled UEs with high reliability, even when different beams apply to different UEs for their PDCCH transmissions. Eventually, if the contents of this channel increase, a large amount of resources has to be occupied for the transmission of this channel.
In Option 2, starting positions of both Data #1 and #2 are indicated via CCH1 and CCH2, respectively. They can be set independently, and therefore they can be the same and they can be different. This option provides the most flexible data starting position adjustment. A possible drawback might be increase of the control channel payload size. However, the additional information requires only a few bits. Moreover, given that precoding/beamforming adaptation per UE can be performed for each PDCCH transmission, scheduling grant is a good container to carry this information. 
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Figure 2 Data starting position determination examples.
Based on the above discussions, Option 2 is a better scheme. Furthermore, it was also agreed in RAN1 NR Ad-hoc meeting that the network will inform through RRC signalling the UE whether to decode the group common PDCCH or not. In other words, the gNB can disable the group common PDCCH monitoring at UE side, and this disabling requires UE to support at least a data starting position derivation scheme without using the group common PDCCH. Therefore, the starting position of a data channel should be indicated by the control channel which schedules the data channel
Proposal: Starting position of a data channel should be indicated by the control channel which schedules the data channel (i.e. DL assignment DCI).
Conclusion
In this contribution, we proposes:
Proposal: Starting position of a data channel should be indicated by the control channel which schedules the data channel (i.e. DL assignment DCI).
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