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1. Introduction
In RAN1#86, the followings were agreed about dynamic and semi-static DL/UL configuration adaptation. 
Agreements:
· NR supports at least semi-statically assigned DL/UL transmission direction as gNB operation
· The assigned DL/UL transmission direction can be signalled to UE by higher layer signalling
Agreements:
· Unless otherwise specified or indicated to the UE, the UE shall make no assumption on whether to transmit or receive at least within the data region(s) in a given time interval X

· Indication to the UE may include

· Dynamic L1 signaling

· RRC configuration

· Broadcast signaling

· …
This contribution discusses further details on semi-static and dynamic DL:UL configuration, particularly focusing on inter-cell interference handling/coordination perspective. It discusses subframe-grouping based DL:UL configuration change via semi-static/dynamic signaling, and discusses interference handling issue between adjacent LTE and NR carrier. 
2. Discussion

2.1. Subframe/TRU Grouping
As agreed, semi-static DL/UL configuration can be useful. First case is for ICIC. For example, if there are strong neighbor interferer, it could be still desirable to align DL/UL configuration among interfering cells. Though dynamic signaling for ICIC can be considered, it is generally desirable to align DL/UL configuration semi-statically among neighbor cells. Another case is for resource sharing between backhaul and access links. For backhaul links, resource reservations on transmission and reception could be necessary. When semi-static DL/UL configuration is considered, one approach is to define DL or UL or DL/UL direction in each subframe or slot, and negotiate among cells at subframe level. However, this could be very inefficient as neighbor cells may use different numerology and thus slot/subframe size can be different, and slot/subframe size can be very small with higher subcarrier spacing. To overcome this issue, we propose to apply DL/UL ratio or configuration per subframe group (SFG) where different DL/UL ratio or configuration can be applied per subframe group.

In terms of DL/UL configuration in each SFG, both dynamic and semi-static approach can be considered. When dynamic approach is used, similar to eIMTA, some negotiation among neighbor cells about intended configuration would be necessary. The concept is similar to eIMTA where DL/UL configuration can change in small time scale such as 10msec. To support low latency (e.g., 4msec for eMBB), it is necessary to have more often DL/UL change in NR compared to LTE. In this sense, the overall subframe group size can be smaller than LTE. Furthermore, group size can change dynamically depending on cases. For example, if small subcarrier spacing such as 15 kHz is used, very fast DL/UL switching (i.e., small subframe group size) can be considered where DL/UL switching can occur often. In case large subcarrier spacing such as 240 kHz is used, DL/UL switching can occur over multiple subframe to minimize DL/UL switching overhead and coordination overhead.   

The concept is illustrated in Figure 1.
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Figure 1. Illustration of Subframe Group based DL:UL configuration
The change of DL/UL configuration in each SFG can be signalled to UEs via broadcast signals. 
Proposal 1: Subframe group is considered for DL/UL configuration adaptation where group size can be variable. 
2.2. Subband DL/UL configuration
When NR and LTE are deployed in adjacent carrier, to minimize the performance degradation on LTE, interference handling between LTE and NR carrier would be necessary. To support backward compatibility of LTE and minimize impact on LTE, this coordination/handling first needs to be considered from NR perspective. The simplest approach is to align NR DL/UL configuration to LTE DL/UL configuration. However, this could challenge latency requirement with 5msec latency between DL/UL switching with legacy DL/UL configuration. Furthermore, applying dynamic TDD in this case becomes a bit challenging. 
Another approach is to consider guard band between LTE and NR when they use different DL/UL configuration. For example, NR carrier can use partial bandwidth only with leaving guardband between NR transmission bandwidth and LTE bandwidth when NR performs downlink in LTE uplink subframes or UpPTS. To support this, flexible bandwidth for downlink is necessary such that full bandwidth is used in LTE downlink subframes or DwPTS, and partial bandwidth is used in other cases. 

As discussed in our companion contribution [1], if the network can support FDM between DL and UL in the same carrier, further optimization can be considered. For example, instead of wasting guard band, a subband adjacent to LTE carrier can follow LTE DL/UL configuration, and other subbands can be deployed with different DL/UL configurations. 

Also, between two NR adjacent carrier, DL/UL configuration at only adjacent subbands can be aligned, and then other regions can be flexibly utilized with dynamic DL/UL configuration. 

This concept is illustrated in Figure 2
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Figure 2. Subband DL/UL configuration Example
Proposal 2: Subband DL/UL configuration needs to be considered for efficient coexistence between carriers. 

3. Conclusion

This contribution discussed DL/UL configuration details for ICIC and proposed the followings.
Proposal 1: Subframe group is considered for DL/UL configuration adaptation where group size can be variable. 

Proposal 2: Subband DL/UL configuration needs to be considered for efficient coexistence between carriers. 
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