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1.  Introduction
In the RAN#86 meeting the following agreement was reached on slot structure [2].
· A slot can contain all downlink, all uplink, or {at least one downlink part and at least one uplink part}

· FFS regarding the number of switching points, multiplexing of different use cases (e.g., multiplexing eMBB and URLLC use cases) and/or numerologies in the time domain.
· FFS how to multiple mini slot and slot.
In this respect, the allocation of resources for Downlink Control Information (DCI) and its design is important to support varying requirements for different use cases. For example, high reliability and low latency of control information for URLLC and minimal control signaling resource overhead. In this contribution, we consider design aspects of DCI for NR for NR frame structure.
2. DCI design considerations
2.1 Multiplexing numerologies
Unlike LTE, NR supports different numerologies according to the use cases, bandwidth, frequency of operation, etc. The DCI resources need to be allocated properly for the possible different scenarios discussed below.
i. When eMBB and URLLC use different subcarrier spacing, their DCI regions may be separated, so a UE blindly searches only the control region corresponding to its use case. Figure 1 shows an example where URLLC has wider subcarrier spacing than eMBB, i.e.  URLLC and eMBB use dedicated regions for carrying the DCI. This configuration keeps the search space small and consequently reduces the decoding latency for control information. However, separate resources must be provisioned for the DCI of the different use cases.



[bookmark: _Ref463005456]Figure 1: Dedicated DCI resources for URLLC and eMBB

ii. The DCI for URLLC and eMBB may be multiplexed within a common set of resources, especially if they use the same subcarrier spacing. Figure 2 shows an example where eMBB and URLLC use the same numerology. URLLC may assign fewer symbols to a transport block to achieve latency requirements for transmission. In this case, a UE would search the entire search space consisting of URLLC and eMBB DCIs. This is advantageous in terms of resource allocation for DCI but could worsen the latency for a URLLC UE, depending on the size of the search space and the number of symbols used for DCI signalling.


[bookmark: _Ref463005548]Figure 2: Multiplexing DCI for URLLC and eMBB in same set of control channel resources
iii. Especially for URLLC, having multiple control regions within a slot or subframe may be beneficial to support low latency. Each control region may provide DL or UL grants immediately following the DCI. Figure 3 shows an example where the DL grant for UE1 (URLLC) is made by a DCI multiplexed in common resources with eMBB. The DL grant for UE3 (URLLC) is made by a DCI signalled later in the slot/subframe.


[bookmark: _Ref463005641]Figure 3: DCI allocation in multiple symbols of a slot/subframe for URLLC grants

iv. If a UE supports multiple use cases simultaneously with different subcarrier spacings – for example, eV2X (i.e. URLLC) and a multimedia application (i.e. eMBB), then the DCI for the two transmissions may be signalled in a single numerology as this would help to avoid blind decoding of two different regions. Figure 4 shows an example were the control region occurring in the region of URLLC signalling makes a grant for both eV2X and multimedia within a slot/subframe, both to UE1.


[bookmark: _Ref463005784] Figure 4: DCI allocation in multiple symbols of a slot/subframe for URLLC grants.

Proposal 1: NR needs to consider techniques to multiplex DCIs for different numerologies. 
2.2 Common Control Signalling
LTE performs common control signalling for signals such as paging, RACH response, system information through DCI signalled in the common search space. In NR, some common control signalling is likely to be required. For example, paging request for idle UE may to occur through common control signalling as the UE does not have RRC connection or C-RNTI to receive it on UE-specific search space. 
If URLLC and eMBB have DCIs multiplexed within a common set of resources, NR must address whether the DCIs for common search space can be commonly signalled to both use cases after considering the trade-offs between latency and resources overhead to (signal separately for the use cases).
 Proposal 2: NR needs to discuss common control signalling in light of supporting multiple numerologies.
3. Conclusion
In this contribution we discussed various possible configurations for DCI in NR and propose the following:
Proposal 1: NR needs to consider techniques to multiplex DCIs for different numerologies. 
Proposal 2: NR needs to discuss common control signalling in light of supporting multiple numerologies.
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