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Introduction
To describe the structure of the transmitted signal in NR it is beneficial to define a time unit such as ‘subframe’. Preferably, the same subframe structure can be used for paired as well as unpaired spectrum, and for half as well as full duplex. How to describe such a frame structure in the final specifications are discussed in the following.
Discussion
During the discussion of the subframe structure for TDD, a single subframe structure is often used as illustrated in Figure 1. However, although this structure might appear simple, it is cumbersome to describe the timing relations between uplink and downlink using this structure. For example, does the subframe structure illustrate the situation at the eNodeB, the UE, or somewhere between the two (the timing relation between uplink and downlink differs between these cases)? How are timing advance values not being a multiple of the OFDM symbol duration handled, especially if different OFDM subcarrier spacings are used in DL and UL? It may also lead to the (unnecessary) definition of additional subframe types with a guard period not only in the middle but also at the end of the subframe to create the guard time necessary between an uplink transmission and a downlink transmission in the next subframe. Finally, bidirectional subframes are ambiguous and not directly applicable to situations such as FDD when the uplink and downlink transmissions take place at different frequencies, neither does it result in a simple description in the case of future extension to so-called ‘full-duplex TDD’.
[bookmark: _Ref454977199][image: ] Figure 1: ‘Sloppy’ description of TDD subframe structure.
A better way to describe the subframe structure is to separate uplink and downlink, see Figure 2. This way, the timing relations between uplink and downlink can be described without affecting the structure of the respective subframe. It is also the approach used in Section 8 of 36.211. 
[bookmark: _Ref457465422][image: ] Figure 2: ‘Specification perspective’ of TDD subframe structure.
For example, using two ‘transmission unit’ types, 
· a downlink transmission unit with transmissions starting at the beginning of the unit, and
· an uplink transmission unit with transmissions ending at the end of a unit,
transmissions spanning one or more units can be composed as shown in Figure 3. Note that there is no functional difference between the two approaches – it is only two different ways of describing the same technical behavior. The latter description, however, is simpler and directly applicable also to FDD as shown in Figure 3. 
[image: ]
[bookmark: _Ref454978968]Figure 3: Examples of TDD and FDD transmissions.
Conclusion
It is recommended to adopt a ‘specification-friendly’ approach with separate subframe description of the uplink and downlink parts.
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