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1 Introduction

At the RAN1#86bis meeting, the following agreements were made regarding reserved resources for forward compatibility [1]: 

· Explicit signaling to NR UEs can indicate reserved resources

· The details on signaling information and transmission are FFS 

· e.g. granularity for blank resource indication

· e.g. RRC signaling and/or L1 signaling (including DL control information)

· e.g. broadcast and/or unicast signaling

· e.g., whether this signaling is applicable to UE UL operation and/or DL operation and/or sidelink operation

· FFS: combination of above signaling

· FFS: time and frequency granularity

In this contribution, we present our view on resource reservation for forward compatibility in NR.  

2 Resource allocation of reserved resources
Configuration of reserved resource in time and frequency 
One of the most important objectives in NR is to ensure forward compatibility of different features. In particular, NR should strive for maximizing the amount of time and frequency resources that can be flexibly utilized or that can be left blanked without causing backward compatibility issues in the future. To enable forward compatibility and allow future evolution, time and frequency resource can be reserved for future services and applications. For instance, the reserved physical resources may be allocated for sidelink or V2V or mMTC for further releases.
In general, reserved resource can be semi-statically configured by higher layers in a cell specific or UE specific manner. The configuration parameters of the reserved resources may include time and frequency resource information, numerology and priority order, etc. Figure 1 illustrates the reserved resource for forward compatibility in NR. 
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Figure 1. Reserved resources for NR
For configuration of the reserved resources in time domain, slot offset and periodicity can be configured for periodically occurring reserved resources. To further provide finer granularity, the starting symbol and duration of reserved resources can be configured within the configured slots. Note that the symbol or slot index can be defined according to the reference numerology, e.g., which is employed for the transmission of SS block.

In frequency domain, DL or UL frequency resource allocation type as defined in NR can be reused to indicate the reserved resource. For instance, resource allocation type based on RBG can be used to indicate the reserved resources that may or may not be contiguous in frequency. The RBG size may be defined depending on carrier bandwidth or BWP bandwidth. Further, a common PRB indexing can be employed for frequency resource indication. 
In the case of carrier aggregation, the configuration for reserved resources can be extended for multiple CCs. Further, the reserved resources in SCCs can be configured by PCC. For each UE, the CC indexes used for the configurations of the reserved resources can be configured via UE specific RRC signalling.
Proposal 1
· Reserved resources can be semi-statically configured by higher layers.
· For configuration of reserved resources: 

· In time domain, slot offset and periodicity can be configured. Further, within configured slots, the starting symbol and durations can be indicated. 

· In frequency domain, DL or UL resource allocation type for data transmission can be reused.

· In case of carrier aggregation, configurations of reserved resources for SCCs can be configured by PCC. 
Priority order of reserved resources
As mentioned above, reserved resources may serve different purposes or use cases for future release, e.g., mMTC or sidelink. It is expected that different time or frequency domain span or different periodicities may be defined for different applications. In this regard, it may not be desirable to signal a single configuration for the reserved resources which is a union of resources for different applications/use cases. 

To ensure forward compatibility of different features, multiple reserved resources may be configured or indicated in a cell specific or UE specific manner. As shown in Figure 2, a first reserved resource may be configured for sidelink while a second reserved resource may be configured for mMTC applications.  
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Figure 2. Multiple reserved resources
In case when multiple reserved resources partially or fully overlap in time and frequency domain, it is desirable to define a priority order for different reserved resources. UE would be informed of the priority order of the signals and channels that it would need to receive and transmit. Based on the priority order of the signals and channels, UE would assume that the signals and channels with lower priority would not be allocated resources that are configured with higher priority.
Proposal 2
· Multiple reserved resources can be configured to ensure forward compatibility and future extension.
· It is desirable to define priority order for different reserved resources.
Dynamic activation and deactivation of reserved resource

As mentioned above, reserved resources may be configured by higher layers in a semi-static manner. However, in case when there is no data traffic on the reserved resources, the reserved resources may be released to reduce the overhead and thereby improve system level spectrum efficiency.
Towards this end, a hybrid mode of semi-static configuration and dynamic activation/deactivation can be used for reserved resources. In particular, semi-static configuration of reserved resources can be configured by higher layers, while dynamic signalling via L1 signalling or higher layer signaling can be used to dynamically activate or deactivate allocated reserved resource. In this regard, periodically occurring reserved resources may be released to reduce the overhead and thereby improve system level spectrum efficiency and can be configured or activated on a need basis.
Further, dynamic release/reservation indication can be applied to specific instances of the periodically occurring reserved resources. In particular, certain instances of such reserved resources can be released via either UE-specific or group-common DCI carried by PDCCH or MAC-CE based signalling. 
Proposal 3
· Dynamic activation and deactivation for reserved resources should be supported. 
3 UE behaviour on reserved resources
Given that SS block is used for DL synchronization and RRM measurement, it is critical to protect the transmission of SS block for proper system operation. More specifically, actual transmitted SS block should have higher priority than the reserved resources. This indicates that reserved resources in time and frequency domain should not overlap with actual transmitted SS blocks. 

Note that when reserved resources are configured by higher layers in a semi-static manner, it may be possible that UE may receive conflicting information regarding the reserved resources and other signalling. For instance, if there is no data traffic in the reserved resources or there is no resource for scheduling but urgent traffic arrives, gNB may schedule the data transmission for low latency application, e.g., URLLC, in the reserved resources, which can help to improve the spectrum efficiency and meet stringent latency requirement for URLLC. 
Hence, when resource allocated for DL or UL data transmission which is indicated in DCI with DL assignment or UL grant partially or fully overlaps with the reserved resources, UE may follow the UE specific DCI on the allocated resource. In this case, UE specific DCI may override the RRC signalling on the reserved resources.
Proposal 4
· Actual transmitted SS block has higher priority than the configured reserved resources.

· UE specific DCI may override the RRC signalling on the reserved resources. 

4 Conclusions

In this contribution, we shared our view on resource reservation for forward compatibility in NR. Based on the discussion, we summarize our views through the following proposals:
Proposal 1
· Reserved resources can be semi-statically configured by higher layers.
· For configuration of reserved resources: 

· In time domain, slot offset and periodicity can be configured. Further, within configured slots, the starting symbol and durations can be indicated. 

· In frequency domain, DL or UL resource allocation type for data transmission can be reused.

· In case of carrier aggregation, configurations of reserved resources for SCCs can be configured by PCC. 
Proposal 2
· Multiple reserved resources can be configured to ensure forward compatibility and future extension.
· It is desirable to define priority order for different reserved resources.

Proposal 3
· Dynamic activation and deactivation for reserved resources should be supported. 

Proposal 4
· Actual transmitted SS block has higher priority than the reserved resources.

· UE specific DCI may override the RRC signalling on the reserved resources. 
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