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1
Introduction
In RAN1 #84b and #85, the working group agreed on general design philosophies of forward compatible design as shown below: 
· Phase 1 and later phases of NR should be designed with the following principles to ensure forward compatibility and compatibility of different features:

· Strive for

· Maximizing the amount of time and freq. resources that can be flexibly utilized or that can be left blanked without causing backward compatibility issues in the future 

· Blank resources can be used for future use

· Minimizing transmission of always-on signals

· Confining signals and channels for physical layer functionalities (signals, channels, signaling) within a configurable/allocable time/freq. resource

· Forward compatibility of NR shall ensure smooth introduction of future services and features with no impact on the access of earlier services and UEs

· Multiplexing different numerologies within a same NR carrier bandwidth (from the network perspective) is supported
· FDM and/or TDM multiplexing can be considered
In this contribution, we provide analysis on the impact of forward compatibility on frame structure.
2
Discussion
First, it is worth emphasizing that NR needs to have frame structure(s) accommodating various duplex structures (FDD vs. TDD), link types (downlink, uplink, sidelink, access link, backhaul link, etc.), band types (licensed, unlicensed, shared spectra, etc.), in both a standalone and a non-standalone manner, and in a large range of  carrier frequencies (sub-6 GHz and millimeter waves). At the same time, various service multiplexing requirements need to be satisfied, as detailed in [1].  

To that end, in [2], the necessity of introducing control intervals is discussed. In particular, it is defined as:
· In the beginning of each interval there is opportunity for the UE to receive control

· In-between there is the opportunity for the UE to receive or transmit data

· In the end of each interval there is opportunity for the UE to transmit control

Within each control interval, there can be one or more opportunities for scheduling, which is termed as scheduling intervals. 

The introduction of control intervals makes it possible for NR to flexibly and efficiently support various services under different conditions. Indeed, the structure of the control interval can be and should be adapted to specific needs. In [3], detailed subframe structure analysis is provided. In particular, dynamic operation is expected in order to handle various cases, such as dynamic TDD operation, unlicensed/shared spectrum operation, sidelink-specific operation, etc. Obviously, the detailed subframe structure for all these specific needs are a subject for further study and development in 3GPP. Clearly at this point of time, all the details are still unknown.
However, what is clear is that the frame structure should be flexible and efficient enough to accommodate all the requirements even if the detailed design is unknown. The simplest and effective way is to introduce a set of blank resources, in both time domain and frequency domain, which can be indicated in a dynamic manner. Under such an indication, an early-release NR UE can treat some time durations in a control interval, over an entire bandwidth or a fraction of the bandwidth, as blank resources. The granularity and the placement of the gaps should also take into account different sets of numerologies and the potential needs of time-alignment of different numerologies. 
Two approaches could be consider to solve this problem:

a. Broadcast signalling in each control interval to signal the blank resources in the frame structure for “future waves”
b. Unicast signalling to each UE to define the allocated resources surrounding the blank resources.
There are pros and cons for all approaches. Approach a) is more scalable to a large number of UEs. Approach a) also could address UEs that do not receive unicast grant from the transmission point, e.g., unscheduled or other cell UEs. Approach b) clearly provides the maximum flexibility.
To sum up, we propose:
· Proposal 1: For forward comparability, consider control-interval based frame structure, wherein within each control interval, introducing signalling describing blank resources in time-domain and/or frequency-domains.

· Proposal 2: Consider broadcast and unicast signalling options.
3
Conclusions 
In this contribution, we shared our views on forward comp ability issue for NR frame structure design. In light of the requirements for NR to accommodate future unknown services, we propose:
· Proposal 1: For forward comparability, consider control-interval based frame structure, wherein within each control interval, introducing signalling describing blank resources in time-domain and/or frequency-domains.

· Proposal 2: Consider broadcast and unicast signalling options.
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