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1 Introduction

In RAN1#84bis meeting [1], it was agreed that blank resources can be used for future uses. This is commendable to achieve the SID [2] requirements in which phase 1 specification of the NR should be forward compatible with phase 2 specification and beyond in terms of network operation (co-cell/site/carrier), new application, scenarios, characteristics and spectrum etc. 
· 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

In this contribution we will discuss the design requirements of blank resources based on some scenarios and provide the design principle.
2 Design principle of blank resources
Not only scenarios for forward compatibility require blank resources, but also several features in phase 1 need blank resources in NR system. Different scenarios may ask for different blank resources design.
For dynamic UL/DL transmission direction scheduling, the adjacent TRP may schedule the same slot duration for different transmission directions, and cross-link interference exists as depicted in Figure 1.  It is beneficial for UE1 to allocate blank resources on several symbols to send a sensing signalling (pilot) in the slot, in order that UE2 can firstly sense the interference from UE1 then to do some further interference suppression. The sense signalling can be part or all of PRBs in the frequency according to the interference UE wants to sense. Furthermore, from the perspective of the whole network TRPs/UEs will undergo multiple TRPs/UEs’ interference, blank resources are needed in all of PRBs resources to do RRM/CSI measurement. Therefore in dynamic UL/DL transmission scenario the blank resources can be on part or all of the PRBs in frequency.
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Figure 1: Illustration of UE-UE interference in dynamic UL/DL transmission
Enhanced MBMS service will be continuously supported by NR which focuses on covering the same content to users. MBSFN will be supported to enhance the MBMS service coverage. Similar with LTE, it is possible that unicast and broadcast transmissions will be time-multiplexing which means blank resources will be reserved for MBMS service on certain transmission intervals and on all of the PRBs. However, it is possible that MBMS will only occupy part of the whole bandwidth due to the large bandwidth available in NR. In this situation blank resources will be reserved on certain PRBs.
It is said in [3] that a requirement for the New Radio is to support wide range of services, which means that the system shall be inherently flexible enough to meet the connectivity requirements of a range of existing and future (as yet unknown) services to be deployable on a single continuous block of spectrum in an efficient manner. From forward compatibility point of view, it is beneficial to support new services or features introduced later by using legacy or new techniques for network operation flexibility. It is possible that some time-frequency resources blanked in NR are allowed to operate the legacy systems including LTE/UMTS/GSM for multi-RAT operation on a single continuous block of spectrum and efficient spectrum utilization. It is also possible to allow the time-frequency resources blanked in NR for supporting future services/applications and new systems, leaving an open door for future uses and techniques. Potential coexistence and interference between legacy/new systems, future services/applications and NR system can be left for future study.
Proposal 1: Time-frequency blank resources should be allowed for operating legacy systems including LTE/UMTS/GSM and future services/systems with new techniques if justified.
Proposal 2: Blank resources can be flexibly reserved with part or full of the bandwidth in frequency domain and one or more symbols in time domain. 
It is noteworthy that forward compatibility should not affect the normal initial access function. This means even blank resources reserved for forward compatibility UE can normally access and camp in the network. The initial access related signal/channel transmissions (e.g. synchronization signals and physical broadcast channels) will not be impacted from the design of blank resource. Therefore the time-frequency blank resources should be configured or reserved to avoid these kinds of signal/channel transmissions. 

Proposals 3: Blank resources should avoid collisions with initial access related signal/channel transmissions (e.g. synchronization signals and physical broadcast channels). 
3 Conclusions
This contribution discusses the design requirements and future uses of blank resources from forward compatibility point of view and provides the design principle of blank resources. After discussion, we have the following proposals:  
Proposal 1: Time-frequency blank resources should be allowed for operating legacy systems including LTE/UMTS/GSM and future services/systems with new techniques if justified.

Proposal 2: Blank resources can be flexibly reserved with part or full of the bandwidth in frequency domain and one or more symbols in time domain. 
Proposals 3: Blank resources should avoid collisions with initial access related signal/channel transmissions (e.g. synchronization signals and physical broadcast channels). 
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