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1. Introduction 
In the RAN WG1 NR Ad-Hoc Meeting in January, the following agreements were made regarding the LTE-NR coexistence [1].

	
Agreements:
· NR supports efficient adjacent channel co-existence with LTE-TDD using UL-DL configurations 0,1,2,3,4,5 in unpaired spectrum  
· FFS detailed mechanism
· NR supports efficient adjacent channel co-existence with LTE-TDD using all the special subframe configurations in unpaired spectrum
· Notes:
· The above bullets does not necessarily imply that two or more frame structures are to be defined for NR
· The wording “efficient” in the above two bullets does not imply exact alignment of configurations
· RAN1 has agreed the following
· Design at least one semi-statically assigned DL/UL transmission direction configuration for NR that avoids DL/UL interference with at least one LTE TDD DL/UL configuration and special subframe configuration


In this contribution, we discuss the following LTE-NR coexistence aspects.
· Considerations on NR slot types
· Adjacent channel LTE-NR coexistence
2. Considerations on NR slot types
It was agreed for NR to ‘study flexible/dynamic TDD, including both downlink and uplink transmissions in the same subframe interval.’ Following this agreement, any combination of DL/UL multiplexing within an NR slot can be conceived. The following figure illustrates probable NR DL/UL slot structure. With the additional multiplexing of URLLC or special purpose reference signal transmissions, e.g., for interference measurement, there could be numerous possible constructions of DL/UL slot structures. 
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Figure 1. Possible NR DL/UL slot structure

Note that in sharing the spectrum between LTE and NR, there are cases that certain subframes are not supposed to be used bi-directionally. Those cases are, for instance,
1. Sharing the same carrier in UL frequency band.
2. Sharing the same carrier in DL frequency band.
3. Adjacent channel NR-LTE coexistence in unpaired spectrum. 
If a certain shared LTE subframe is supposed to be used for a particular direction, NR should operate accordingly. This requirement may be enforced due to the cross-link interference issue and/or the regulations on use of FDD bands, e.g., DL band is not allowed to be used for UL transmission. In this regard, NR design should provide DL-only and UL-only slots. In the case of UL slots, in particular, it should not be assumed that UL slots always start with DL control channel transmission. This implies that self-contained scheduling is not possible and UL transmission needs to be scheduled in an earlier DL slot (in the case of unpaired spectrum without cross-carrier scheduling) or by another DL carrier via cross-carrier scheduling.  
Proposal 1: NR design should provide DL-only and UL-only slots. In particular, it should not be assumed that UL slots always start with DL control channel transmission. 
3. Adjacent channel LTE-NR coexistence
Per the agreement made in the RAN1 NR Ad-hoc meeting in January, NR supports ‘efficient’ adjacent channel coexistence with LTE-TDD in unpaired spectrum. In this section, we try to address how the adjacent channel coexistence can be made ‘efficient.’
In non-collocated scenarios, where gNB and eNB are not collocated, the transmission direction alignment between adjacent carriers is not a critical issue as neither the non-collocated base stations share the same RF nor there exists self-interference. In some situations, however, it may be still beneficial to align the transmission direction of adjacent channels between non-collocated base stations, for instance, if it happens to be that LTE UE in DL reception is close by the NR UE in UL transmission and, vice versa. However, this additional optimization from the perspective of cross-link interference leakage to adjacent channels can restrict ‘efficient’ operation of gNB from traffic adaptation perspective. By giving some flexibility, the gNB can better adapt to varying DL/UL traffic demand. For instance, the NR static DL/UL frame structure is designed to be constituted of DL, UL, S (special), and F (flexible) slot types. The S refers to slots in line with LTE TDD special subframes. The new slot type F is intended to be flexibly used for either DL or UL up to gNB decision. The overall NR static DL/UL frame structure for coexistence scenarios can be, for example, chosen to have maximum commonality with the LTE TDD configurations used by the operator.
Proposal 2: The NR static DL/UL frame structure can be constituted of DL, UL, S (special), and F (flexible) slot types, where the slot type F is intended to be flexibly used for either DL or UL. 
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Figure 2. An example NR static DL/UL configuration with ‘flexible’ subframes

[bookmark: _GoBack]In collocated scenarios, single RF front-end may be shared between eNB and gNB, which requires that the transmission directions of the adjacent channels must be perfectly aligned. Even if the collocated eNB and gNB use different RF front-end, the effect of self-interference would not allow the adjacent carriers to operate in different directions. In this regard, the DL/UL direction must be aligned between LTE and NR. Thus, no flexible slot will be configured for NR, if eNB and gNB are collocated and use adjacent channels. 
 
4. Conclusion
In this contribution, we discussed about NR slot type and adjacent channel LTE-NR coexistence, and the following proposals and observations were made. 
Proposal 1: NR design should provide DL-only and UL-only slots. In particular, it should not be assumed that UL slots always start with DL control channel transmission. 
Proposal 2: The NR static DL/UL frame structure can be constituted of DL, UL, S (special), and F (flexible) slot types, where the slot type F is intended to be flexibly used for either DL or UL. 
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