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1. Introduction
In RAN1 #88bis meeting, there were discussions on PDCCH monitoring and DL/UL scheduling mechanism in new radio access technology (NR), and the following agreements were made [1]: 
	Agreements:
· The duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission
· FFS: the starting/ending position of the data transmission
· FFS: the indicated duration is the number of symbols
· FFS: the indicated duration is the number of slots
· FFS: the indicated duration is the numbers of symbols + slots
· FFS: in case cross-slot scheduling is used
· FFS: in case slot aggregation is used
· FFS: rate-matching details
· FFS: whether/how to specify UE behavior when the duration of a data transmission in a data channel for the UE is unknown



In this contribution, we will discuss about the UE procedures on control and data monitoring in wideband NR carrier. In wideband, it is considerable to allow very short data transmission, particularly for small size data transmission. Furthermore, if multi-beam operation is considered, to support more beams in a given slot, short duration of data transmission can be considered.
2. Discussions 
2.1. UE procedures on different frame structure 
When multi-beam operation is considered in wideband operation, efficient mechanisms to support different payload sizes and UE distributions at each beam need to be considered. For example, if there are a few UEs in one beam direction with small data payloads, it seems necessary to switch to different beam direction for other UEs quickly. Furthermore, when urgent data comes, it would be necessary to switch to beam direction quickly within a slot for urgent data handling. Overall, it is possible that different number of UEs are scheduled in one beam direction, and thus, the required resources can be different per each beam. There are several types of frame structure can be considered for multi-beam wideband operation for control/data scheduling.
Option 1) at most one control monitoring in a slot and slot-based data scheduling
Option 2) mini-slot based control monitoring and data scheduling
Option 3) at most one control monitoring in a slot with mini-slot based data scheduling 
Figure 1 shows an example of option 1, one beam scheduling only per slot, as the simplest approach, it can be considered to restrict one beam per slot where multiple data corresponding to the same beam can be scheduled within a slot in FDM manner. This approach would have drawbacks on latency to schedule different beams, or urgent data. Also, it may lead resource inefficiency in case small payloads of small UEs in the corresponding beam. 



Figure 1. One DL/UL beam scheduling per slot
Figure 2 shows an example of option 2 which is mini-slot based control monitoring and data scheduling. As the much flexible approach than option 1, control and data can be transmitted within the slot with different beams. To support this, a UE may have to monitor control region in several OFDM symbols, and there will be more gaps which cannot be used for data transmission. In this sense, this would lead much waste on resource and UE have to change DL/UL mode frequently. 



Figure 2. Mini-slot based scheduling (option 2)
Figure 3 shows an example of option 3 which is mini-slot based data scheduling and at most one control monitoring in a slot. To overcome the issue of the first and second approach, option 3 can provide efficiency in terms of minimizing downlink to uplink switching and flexibility in terms of latency.


 
Figure 3. Mini-slot based scheduling (option 3)
Considering flexibility and latency while reasonable overhead, another way is to semi-statically change the frame structure type based on the environment. 

Proposal 1: For efficient handling of different payloads and UE distributions in multi-beam environment, various frame structures can be considered.

3. Conclusion
In this contribution, we discuss UE procedures on different frame structure in multi-beam system, and followings are proposed;
Proposal 1: For efficient handling of different payloads and UE distributions in multi-beam environment, various frame structures can be considered.

4. Reference
[1] RAN1 #88bis chairman’s notes
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