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1. Introduction
In RAN1#86bis meeting [1], following agreements were made regarding resource unit for DL control channel: 

	Agreements:

· NR should support at least the following.

· In frequency-domain, a PRB (or a multiple of PRBs) is the resource unit size (may or may not including DM-RS) for control channel

· This is at least for the case where the DL control region consists of one or a few OFDM symbol(s) of a slot or a mini-slot

· FFS: whether a PRB or a multiple PRBs is the resource unit size

· FFS: If multiple PRBs is the resource unit size, the multiple PRBs are contiguous

· FFS: whether the resource unit size for a DL control channel is called as NR-REG or not

Agreements:
· NR should support at least the following

· A DL control channel can be mapped on one or more NR-CCEs

· This is at least for the case where the DL control region consists of one or a few OFDM symbol(s) of a slot or a mini-slot

· A NR-CCE includes a positive integer number of PRBs (FFS: exact value)
· FFS: whether a NR-CCE contains contiguous PRBs

· FFS: whether multiple NR-CCEs may share one or more PRBs
· FFS: whether NR-CCE is mapped on frequency-domain only or on both frequency and time-domain.


In this contribution, we discuss time domain aspects of control region. 
2. Discussion

In NR design, whether it is necessary to allow dynamic indication of control region in time similar to LTE PDCCH needs to be discussed. As discussed in our companion contribution [1], we consider that single-level DCI should be a baseline for NR DCI design. Regardless of multi-level or single-level, it is expected that the number of scheduled UEs would vary in time. More importantly, it becomes difficult to fix the number of OFDM symbols used for control region in the specification as it may also depend on the configured control subband size. Thus, at least, control region should be able to be configured semi-statically in time domain along with configuration of control subband. One approach is to configure maximum control region size in time along with control subband depending on expected control channel capacity. 
Observation 1: Assuming fixed number of OFDM symbols in control region is not easily achievable. At least, configurability of control region size with control subband seems necessary. 

Proposal 1: Consider configurability of maximum number of OFDM symbols used for a control region. 

To allow more flexibility and cope with varying control channel capacity, it is necessary to consider dynamic indication of the number of OFDM symbol used in the control region. The signalling needs to be UE-common as it would be required for accessing USS. As discussed in [2], in case a UE supports smaller bandwidth than the wide system bandwidth, careful considerations of common signalling seems necessary. For example, it may not be easily possible to design a cell-common signal which can be shared by all UEs supported in the carrier as different UEs may have been configured with different parts of frequency regions within the system bandwidth at a given time. In other words, cell-specific signal such as PCFICH may not be feasible. To address this, as discussed in our companion contribution on CSS [3], one approach is to build common signalling in U-CSS (UE-specific or UE-group specific CSS) rather than in CSS. A common signalling, which may be transmitted in a different or same channel from control channel, would be transmitted within UE-specific bandwidth from a UE perspective. By this way, a UE does not have to change its frequency to acquire a common signal such as dynamic control region size indication. Further consideration to minimize overhead of common signalling, for example aligning a group of UEs to share common signals, seems necessary. 
Proposal 2: Dynamic indication of control region size in time is indicted in a common signal. FFS whether it is transmitted in a different or same channel to control channel. 
Proposal 3: The signalling is carried in UE-specific (or UE-group specific) CSS which is configured within UE supported bandwidth.  

3. Conclusions

This contribution discussed dynamic control region length in terms of number of OFDM symbols, and proposed the followings. 
Observation 1: Assuming fixed number of OFDM symbols in control region is not easily achievable. At least, configurability of control region size with control subband seems necessary. 

Proposal 1: Consider configurability of maximum number of OFDM symbols used for a control region. 

Proposal 2: Dynamic indication of control region size in time is indicted in a common signal. FFS whether it is transmitted in a different or same channel to control channel. 
Proposal 3: The signalling is carried in UE-specific (or UE-group specific) CSS which is configured within UE supported bandwidth.  
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