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1. Introduction
Until now, much attention is paid to UL transmission without grant and DL preemption to meet the requirements for UL and DL URLLC, respectively. 
But at this point, in addition to the above two technologies, we should discuss scheduling based UL and DL URLLC, especially on the basis of dynamic TDD.

In this contribution, we propose bandwidth part utilization for easy facilitation of dynamic TDD based on UEs’ measurement and report and some technical considerations enabling scheduling or grant-based low latency shorter than one slot duration.

2. Dynamic TDD 
Problem Statement
[bookmark: _GoBack]Dynamic TDD allows flexible utilization of the available radio resources in response to varying capacity requirements in the uplink and downlink by means of dynamic adaptation of the TDD uplink/downlink slot configuration.
In addition to this, dynamic TDD is very useful to realize URLLC owing to the fact that the locations of UL and DL resources in a slot may vary dynamically.
In this contribution we assume that there is no restriction on the configuration of TDD slot and the configuration of TDD slot may vary slot-by-slot basis. Going one step further, we could assume TDD configuration change on the fly, which means upon arriving URLLC traffic, TDD configuration could be changed even within the current slot.

Realization of Dynamic TDD using BWP
In dynamic TDD, if the same resource in a slot is configured downlink for a cell formed by gNB-1 and uplink for the neighbor cell formed by gNB-2 simultaneously, gNB-2 receiver is interfered by gNB-1 transmitter. Also, if the same resource in a slot is configured uplink for a cell formed by gNB-1 and downlink for the neighbor cell formed by gNB-2 simultaneously, UE-2 receiver camped on gNB-2 is interfered by UE-1 transmitter camped on gNB-1.



Fig. 1: Link interference 

In order to mitigate this kind of interference we need to group UEs based on ‘RSRQ measurement and report’ by UEs. As shown in Fig. 2, gNB-1 and gNB-2 group UEs with high RSRQ and UEs with low RSRQ.
By network coordination, UEs with high RSRQ in gNB-1 controlled area and UEs with low RSRQ in gNB-2 controlled area can be configured to use the same bandwidth part (BWP-1), and UEs with low RSRQ in gNB-1 controlled area and UEs with high RSRQ in gNB-2 controlled area can be configured to use another same bandwidth part (BWP-2).
By mapping UE group to BWP, we can alleviate link interference when using dynamic TDD.




Fig. 2: Dynamic TDD using BWP

If a slot contains downlink control channel and uplink service request (SR) channels, the maximum latency for packet transmission based on scheduling in the connected mode is one slot duration.

Proposal 1: BWP configuration based on RSRQ measurement by UE is beneficial for dynamic TDD.


3. Latency shorter than slot duration
As discussed in previous RAN1 #89, #90, #90b, AH#2, and AH#3 meetings, slot format information (SFI) in the downlink control channel indicates slot format related information for the corresponding slots.

As shown in Fig. 3, in order to facilitate low latency shorter than one slot duration, we should change current slot formation and start new slot format in the middle of the corresponding slot if URLLC traffic arrives after downlink control channel, by replacing downlink data channel with downlink control channel.

In Fig. 3, in order to deliver URLLC data dedicated to UE5, downlink data scheduled for UE2 is replaced by downlink control #2 and downlink data scheduled for UE4 is replaced by downlink data scheduled for UE5.

One possible way for UEs to identify new slot formation with downlink control channel #2 which indicates slot format changes in the middle of the current slot is to define DMRS pattern. UE may distinguish downlink data channel or control channel using different DMRS patterns.



Fig. 3: SFI change in the middle of slot

FDD has advantage over TDD in terms of latency. FDD also can achieve low latency of less than slot duration with this technology.

Proposal 2: In order to facilitate low latency shorter than one slot duration, downlink data resource can be replaced by downlink control resource.

4. Conclusion
Based on the above discussions, our proposals are as follows:

Proposal 1: BWP configuration based on RSRQ measurement by UE is beneficial for dynamic TDD.
Proposal 2: In order to facilitate low latency shorter than one slot duration, downlink data resource can be replaced by downlink control resource.
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