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Introduction
In RAN1 #90, there were further clarification on ‘unknown’ resources and ‘reserved’ resources for NR. The related agreements (working assumption) are as follows [1]:
	Working assumption:
· ‘Unknown’ resource is ‘flexible’ and can be overridden by at least by DCI indication; ‘Unknown’ is used to achieve the (FFS: exactly/approximately) the same as ‘Reserved’ if not overridden.
· ‘Unknown’ is signalled at least by SFI in a group-common PDCCH
· FFS: Possibility of overridden by some types of RRC (e.g., measurement configuration)
· ‘Reserved’ resource is ‘not transmit’ and ‘not receive’ but cannot be overridden by DCI/SFI indication.
· ‘Reserved’ is signalled at least by RRC
· FFS: handling of ‘gap’
· For semi-static DL/UL transmission direction, ‘Unknown’ can be informed as part of the semi-static configuration



In this contribution, remaining issues on ‘unknown’ and ‘reserved’ resources, including their usages, how to configure, relation with other signalings, are discussed.

Discussion
‘Unknown’ resources
Use cases
The ‘unknown’ resource can be differentiated from the ‘reserved’ resource by the ‘override’ feature. Several use cases of the overriding mechanism for NR can be identified as follows:
· URLLC transmission: eMBB data rate matches some unknown resource, and URLLC data can be transmitted on the unknown resource with short latency.
· Protection of periodic RS in dynamic TDD: If the SFI is prioritized over some semi-static RS configurations (e.g., CSI-RS, SRS, tracking RS, etc.), then the semi-statically configured RS resources can be overridden by DL/UL data channels. If the periodic RS symbol(s) is to be protected, it can be reserved as unknown resource, and the RS can override the unknown resource.
· Aperiodic RS and PUCCH transmission: DCI can override the unknown resource configured by SFI to transmit and receive aperiodic CSI-RS/SRS and PUCCH.
· UE-specific gap configuration: The maximum gap duration is configured as ‘unknown’, and DCI overrides a part of the unknown symbols with DL or UL transmission in a UE-specific manner.
· Future NR signal/channel transmission, e.g., positioning RS
Considering the aforementioned use cases, it is beneficial if the unknown resources can also be overridden by some types of RRC configuration. In addition, for URLLC transmission based on unknown resources, UE should be able to monitor the CORESET on resources configured as unknown.
Proposal 1: In addition to the DCI indication, some types of RRC configuration (FFS: details) can override ‘unknown’ resources.
Proposal 2: UE can perform CORESET monitoring on ‘unknown’ resources if configured.

Signalling of ‘unknown’ resources
It was agreed in RAN1 #90 that the unknown resources can be overridden at least by DCI indication, and can also be informed as part of the semi-static DL/UL configuration. For the resource granularity of the agreed signalling methods, time-domain only indication with a symbol-level granularity seems sufficient, i.e., the unknown resource can occupy entire bandwidth of a relevant BWP or carrier in the configured symbol(s).
However, having the time-domain only configuration may restrict the flexible usage of the unknown resources. To provide larger flexibility and spectrum efficiency, a UE-specific higher layer signalling which enables both time and frequency resource configuration for ‘unknown’ should be introduced in addition to the agreed semi-static DL/UL configuration. In particular, the frequency-localized unknown resources are useful for SRS or PUCCH resource pool configuration which will usually be on some part of UL frequency bandwidth.
Proposal 3: Time and frequency resources for ‘unknown’ can be configured by UE-specific RRC signalling.

Configuration of overriding ‘unknown’ resources
Whether the PDSCH or PUSCH indicated by DCI overrides or rate matches the ‘unknown’ resources can be configured in a couple of ways:
· By UE-specific RRC signalling: UE can be configured with whether to receive PDSCH or transmit PUSCH on the unknown resources by higher layer signalling. For example, an eMBB UE can be configured to rate match, and a URLLC UE can be configured to override. The configuration can be per BWP for multiple BWP cases.
· By scheduling DCI: The scheduling DCI can indicate whether the PDSCH/PUSCH overrides the unknown resource or not.
· By implicit signalling: For example, whether or not to override can be implicitly indicated by the time location of the scheduling DCI.
First, in order to support the eMBB and URLLC multiplexing based on resource separation, the override indication signaling should be UE-specific. In addition, the semi-static configuration rather than the DCI is desirable considering that the group of UEs using the ‘unknown’ resources may not vary dynamically. Nevertheless, if additional flexibility is considered to be important, e.g., for forward compatibility, the L1 signaling can be supported on top of the RRC signalling. The last option, implicit signalling, is not preferred since it seems difficult to be clearly defined in the specification considering the large flexibility of NR time-domain resource allocation.
Whether or not to override the ‘unknown’ can also be configured for periodic and aperiodic RS and measurement configurations. For aperiodic and dynamic configuration, the similar options as above can be considered. For periodic and semi-static configuration, the override indication can be included in the RS or measurement configuration parameter list.
Proposal 4: Support at least UE-specific RRC signalling to indicate whether the scheduled PDSCH/PUSCH overrides or rate matches the ‘unknown’ resources.

‘Reserved’ resources
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NR should support flexible coexistence with other RATs. To accommodate the potential in-band inter-RAT resource sharing scenarios, gNB can configure some resources as ‘reserved’ and UE should not assume anything on those. To prepare for unforeseen future scenarios, the reserved resource configuration should have a sufficiently large flexibility, i.e., the UE-specific signaling and fine resource granularity should be supported. However, the necessity of dynamic signalling for reserved resources, e.g., using the SFI, can be further studied considering that the SFI can already indicate ‘unknown’.
Another expected NR operation scenario is coexistence with LTE. The NR carrier can coexist with normal LTE carrier or NB-IoT carrier in the same frequency band. To protect the LTE reference signals, the NR ‘reserved’ resource configuration can support a RE-level resource granularity within a PRB and a slot or symbol-level resource granularity. In addition, to protect the NB-IoT signals, a single PRB-level resource granularity in frequency should also be supported. For further optimization, applying a tone-shift, e.g., 1 subcarrier shift, on the reserved resource configuration can be considered for the case of PRB boundary misalignment between NR and LTE, which may minimize the spectrum efficiency loss from the resource reservation.
Proposal 5: The resource granularity for the NR ‘reserved’ resource configuration includes RE-level, symbol-level in time, and PRB- or PRB group-level in frequency.

Conclusion
In this contribution, we discussed remaining details of ‘unknown’ and ‘reserved’ resources, from which the following observation and proposals have been drawn:
Proposal 1: In addition to the DCI indication, some types of RRC configuration (FFS: details) can override ‘unknown’ resources.
Proposal 2: UE can perform CORESET monitoring on ‘unknown’ resources if configured.
Proposal 3: Time and frequency resources for ‘unknown’ can be configured by UE-specific RRC signalling.
Proposal 4: Support at least UE-specific RRC signalling to indicate whether the scheduled PDSCH/PUSCH overrides or rate matches the ‘unknown’ resources.
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