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Introduction
In RAN1 #84b, it was agreed that NR should 
· Study frame structure(s) supporting at least 
· FDD duplex arrangement
· TDD duplex arrangement
· Downlink transmission
· Uplink transmission
· Sidelink transmission
· Access link
· Backhaul/relay link
· Stand alone operation in licensed band
· Non stand alone operation in licensed band
· Licensed-assisted operation in unlicensed band
· Study flexible/dynamic TDD, including both downlink and uplink transmissions in the same subframe interval

In [1] a basic frame structure was defined in terms of a control interval and scheduling interval, and illustrations were provide to support many aspects such as dynamic TDD. Generally such structures consisted mainly of control transmissions, data transmissions, and guard intervals for any possible transitions between uplink and downlink.
For more advanced frame structures, it becomes necessary to introduce gaps in the timeline which can be useful for sensing and arbitration between senders and receivers before any data is transmitted between links. In such case, this can affect the nominal frame structure as shown in Figure 1.


[bookmark: _Ref458792842][bookmark: _Ref458792823]Figure 1. Control intervals with enhancements for more dynamic operation

Here, provide further discussion on the requirements for advanced frame structures. It is important to note that the mechanisms for enabling advanced frame structures within a macro network with an established set of control intervals is discussed in a companion contribution 
Requirements for mixed interference
To allow more fine-grain adaptation to traffic variation in a TDD network, dynamic and decentralized DL-UL switching can be beneficial. However, this can induce UE-to-UE and BS-to-BS interference, as illustrated below.
[image: ]
Figure 2. Mixed interference with dynamic DL-UL switching
Interference management is critical to utilize dynamic DL-UL switching. One approach to address this is to associate priority to links, with a lower-priority link yielding to higher-priority link through rx- and tx-yielding. The requirement for advanced frame structure is then to enable such yielding efficiently.


Figure 3. Example of control intervals with low priority yielding

Observation 1. Advanced frame structures should allow for low priority links to yield to higher priority links to enable dynamic and decentralized UL-DL switching. 

Requirements for unlicensed operation
Expanding further on the mixed TDD interference, for unlicensed operation there may be further requirements to listen-before-talk (LBT) before transmitting even control. Therefore, it is an additionally important for the frame structure to allow some level of blanking and sensing before each control interval transmission. The network cannot necessarily assume to be able to activate control intervals at every opportunity.


Figure 3. Example of control intervals with support on unlicensed spectrum

Observation 2. Advanced frame structures should allow some gaps for sensing to enable control interval transmission on unlicensed spectrum.

Requirements for sidelink 
NR sidelink aims to support both broadcast and unicast traffic between UEs. To achieve this, adequate handshake signalling between the transmitter and the receiver of each sidelink is required to establish priority and also manage interference management between others links including uplink and downlink.
For this, it is very natural to assume a similar structure as for mixed interference, except that the transmission is not destined for the network, and additional rounds of signaling may be needed to establish priority among peers. A general structure like that in Figure 1 (right) may be adequate. 
Observation 3. Advanced frame structures should allow for UE’s to establish sidelink and exchange traffic while managing interference. This may apply to both broadcast and unicast sidelink transmissions.

Conclusions
Observation 1. Advanced frame structures should allow for low priority links to yield to higher priority links to enable dynamic and decentralized UL-DL switching. 
Observation 2. Advanced frame structures should allow some gaps for sensing to enable control interval transmission on unlicensed spectrum.
Observation 3. Advanced frame structures should allow for UE’s to establish sidelink and exchange traffic while managing interference. This may apply to both broadcast and unicast sidelink transmissions.
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