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1 Introduction
In RAN1 NR#3 meeting, agreements [1] for GC-PDCCH were made as follows:
Agreements:
· Confirm the following WA 

· ‘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.
Agreements:

· For semi-static DL/UL assignment 

· Cell-specific RRC configuration (SIB) + additionally UE-specific RRC configuration

· UE-specific RRC configuration only overwrites the “unknown” state of the cell-specific RRC configuration
Agreements:
· Regarding dynamic SFI content definition

· The SFI carries an index to a table that is UE-specifically configured via RRC 

· FFS how to manage the table for future proof

· FFS how to define entries in the table

· FFS whether to have separate or joint management of slot based SFI (SFI indicates the slot format of the corresponding slot) vs. multi-slot SFI (SFI indicates the slot format of more than one corresponding slots)
One of the left issues is that RAN1 needs to further clarify a UE whether or not to monitor the unknown resource. In this contribution, we provide our views on UE behaviour in unknown resource. Considering a consistent behaviour and the UE power consumption, we propose that UE doesn’t need to monitor unknown resource when the resource is configured as unknown state.
2 Discussion
According to the current agreements related to the configuration of the DL/UL assignment and the slot format, we can have the following assumption.
gNB could broadcast a cell-specific RRC configuration for the semi-static DL/UL assignment, for example,  based on buffer status, coexistence with LTE, flexibility of dynamic TDD, etc. and then, gNB could further configure a UE-specific RRC configuration to override the unknown state which is configured by the cell-specific RRC configuration. An example illustrated in Figure 1 shows that there could be some symbols configured as “unknown” state based on SFI. The slot is composed of 6 DL symbols, 4 unknown symbols and 4 UL symbols. Moreover, gNB could override the unknown symbols dynamically by DCI. Therefore, gNB could utilize a combination of the cell-specific RRC configuration, the UE-specific RRC configuration, and DCI to configure resource state, i.e., DL/UL/unknown, in different levels, i.e., slot/symbol. Consequently, UE can behave accordingly based on the configuration to receive or to transmit. However, for the scheduling flexibility, there could be some resource left to the unknown state no matter it is explicitly indicated. One question is raised in the previous meeting. What is the UE behaviour for the unknown resource?  Should the UE monitor the unknown resource or not? It is not clear yet. The agreement states this issue, i.e., 
	Agreements:
‘Unknown’ is used to achieve the (FFS: exactly/approximately) the same as ‘Reserved’ if not overridden.


    In the view of scheduling, the intention of unknown resource is to keep the flexibility for gNB to handle a variety traffic loading or an unbalanced DL/UL traffic volume. gNB is allowed to utilize SFI or DCI to configure unknown resource as agilely as possible. Since the radio resource is centrally managed by gNB, a smart gNB shall schedule resource explicitly for data transmission/reception or measurement purposes. UE can be explicitly configured as well. Since the radio resource is precious and expensive, it is unreasonable to leave resource as unknown state. In other words, resource which is still left as unknown even after the configuration of a combination of the cell-specific RRC configuration, the UE-specific RRC configuration, and DCI shall be used for specific purposes. For example, a gap for DL/UL switching is required for gNB or UE. No DL or UL transmission is possibly scheduled. Another example is the design of flexible duplexing in NR. Cross-link interference may be caused inherently, but dynamically. When gNB is aware of the cross-link interference once the resource is scheduled as DL or UL, gNB could keep it blanked. That is, neither DL nor UL transmission is scheduled. One more example is the situation that the traffic loading is medium or low, e.g., a small cell. Some resource is under-utilized just because of the sparse traffic volume. In a brief summary, the unknown resource in a cell level is supposed to be ‘not transmit’ and ‘not receive’ in the role of gNB. In a UE level, the unknown resource configured for specific UEs means that the specific UEs is not scheduled for transmitting or receiving any signalling. Alternatively, gNB may configure scheduled UEs to monitor a resource which is unknown to specific UEs. It means that signalling in that resource is useful for scheduled UEs, but useless for specific UEs.
[image: image1.png]cell-specific RRC
configuration

UE-specific RRC
configuration

DCI
CORESET

DL.

UL.





Figure 1: A combination of the cell-specific RRC configuration, the UE-specific RRC configuration, and DCI to configure resource state

In the UE side, the UE behaviour in unknown resource configured for a specific UE is not clear yet. Multiple cases can be discussed whether or not the specific UE should monitor unknown resource. Case 1) unknown resource in a cell level. As discussed in the previous part of this contribution, gNB is supposed to be ‘not transmit’ and ‘not receive’. The specific UE may be allowed to monitor unknown resource, but the specific UE just receives useless background signaling or noise. Without UL grant, it is impossible for the specific UE to transit UL signaling. Case 2) unknown resource in a UE level. Unknown resource is configured for specific UEs while the corresponding resource is configured as DL or UL for other scheduled UEs. What is the impact if the specific UEs monitor unknown resources? If unknown resource is DL assignment for the scheduled UEs, the specific UEs would receive useless signaling. If unknown resource is UL assignment for the scheduled UEs, the specific UEs would just receive noise. Based on the above two cases, there is no difference to a UE for resource configured as unknown no matter in a cell level or in a UE level. UEs only waste power to monitor unknown resource or to decode signalling received in unknown resource. There is no benefit for UEs to monitor unknown resource.

If it is allowed gNB to transmit any signaling in unknown resource without any pre-configuration, UE needs to monitor all unknown resource to check whether or not any signaling is configured for itself. As mentioned previously, extra UE power consumption is required. However, the unknown resource could be a gap for DL/UL switching. An inconsistent gNB and UE behavior is foreseen. A miss-detection problem is raised. Therefore, for the consistent and predictable UE or gNB behaviour, gNB is supposed to be silent, i.e., ‘not transmit’ and ‘not receive’ in unknown resource for configured UEs. gNB also expects that a UE behaves ‘not transmit’ and ‘not receive’ in configured unknown resource. For a clear understanding, a UE should be specified not to monitor unknown resource as well if the unknown state is not overridden by any signaling. The UE behaviour is the same as that in reserved resource.
Proposal: No matter the resource is configured as unknown state by cell-specific RRC configuration, UE-specific RRC configuration or DCI, the UE doesn’t need to monitor unknown resource, i.e., the UE behaviour in unknown resource is the same as that in reserved resource.
3 Conclusion
In this contribution, we discuss about the UE behaviour in unknown resource. We conclude with the following proposal:

Proposal: No matter the resource is configured as unknown state by cell-specific RRC configuration, UE-specific RRC configuration or DCI, the UE doesn’t need to monitor unknown resource, i.e., the UE behaviour in unknown resource is the same as that in reserved resource.
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