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Introduction
[bookmark: _Ref129681832]In [1], the concept of duplexing flexibility is proposed, which aims to allow most flexible time-frequency resource usage of operators’ spectrum under a single framework. Duplexing flexibility shall inherently support both paired and unpaired spectrum, and is also forward compatible for full duplex. 
During RAN1#87, the following agreement [2] was achieved on duplexing flexibility:
	Agreements:
· NR should support dynamically assigned DL and UL transmission directions at least for data on a per-slot basis at least in a TDM manner
· FFS control signaling details (e.g. UE or cell-specific, applicable for cross and/or same-slot scheduling, switching between dynamic and semi-static operation, etc.)
· FFS adaptation at the level of a mini-slot
· Other aspects, if any, are not excluded
· Note: the applicability of the above bullets in terms of spectra is a separate discussion


In this contribution, some aspects on control signaling are commonly considered for both unpaired and paired spectrum. The necessity on need of one UE-common control signaling indicating at least the slot structure for duplexing flexibility is discussed. Also, we provide a guideline on how to utilize the time resource aiming to achieve the flexibility from per-slot basis DL/UL assignment as well as reserve and/or configure some direction-unchangeable resource to maintain some necessary robustness transmission in system.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]UE-common L1/L2 signaling
It has been agreed during last meeting to support dynamically assigned downlink and uplink transmission directions at least for data on a per-slot basis at least in a TDM manner [2]. There is a need to introduce a common L1/L2 signaling to indicate slot structure of each slot. The motivation mainly comes from the following two aspects.
The first motivation is for supporting uplink grant free transmission, where a UE may transmit its uplink data within pre-configured UL resources without the request/grant procedure. If a network decides to change the pre-configured UL resource for DL usage, the common L1/L2 signaling to indicate the slot structure can avoid the UE from transmitting its uplink data within a downlink slot, which will result in severe interference to other UEs’ downlink reception. The second motivation is that it helps to reduce the UE power consumption. Since the minimum granularity of the DCI monitoring occasion for mini-slot is every symbol or every second symbol, the increased amount of blind decoding within one slot will potentially increase the UE power consumption. With the prior knowledge of the slot structure, a UE can skip the monitoring in the uplink regions and thus power saving can be achieved.
To address the aforementioned issues, a common L1/L2 signaling needs to be supported that UEs must receive for each slot/subframe prior to processing the other L1/L2 control channels. The common L1/L2 signaling is used to at least indicate the slot structure. Detailed design can be found in our companion contribution [3].
Proposal 1: A UE-common L1/L2 signaling locating at the first symbol needs to be supported to at least indicate slot structure.
Fixed and flexible time resource
To offer better performance based on better utilization of flexible resource on both paired and unpaired spectrums, NR should support to flexibly use the resources as much as possible. The per-slot basis DL/UL assignment on time resource is actually to support the transmission direction change at any time if needed. It means once the network thinks the direction should be changed (e.g. according to the instant traffic, latency requirement, and etc), it always has the opportunity to make this switch. It provides more flexibility to the network to adapt to various requirements instantly.
While per-slot basis DL/UL assignment on time resource is supported in NR, fixed DL/UL time resource is still required to transmit essential signals, e.g. MIB, synchronization signal and/or some reference signals. These time resources are direction-unchangeable, typically, occupying some subframe(s) or some slot(s) or some OFDM symbol(s). The direction-unchangeable time resources should be minimized to leave as much resources as possible for flexible utilization. The remaining part is direction-changeable time resources in which per-slot basis DL/UL assignment can be achieved. An example of fixed DL resources (direction-unchangeable time resources) and flexible resources (direction-changeable time resources) is shown in Figure 1.


[bookmark: _Ref457851938]Figure 1: Example of fixed and flexible resource for duplexing flexibility
Proposal 2: Two sets of time resources need to be supported for duplexing flexibility
· Set 1: Direction-unchangeable time resource
· Set 2: Direction-changeable time resource
To exploit different use-cases and scenarios, some more time resources may be needed to transmit the essential signals according to the scenario-specific requirements. For example, depending on the deployments, the amount of time-frequency resources used for synchronization signal and/or some measurement reference signals may vary. Thereafter, in addition to the statically configured Set 1 time resource which may be sparse in time domain, additional Set 1 time resource can be semi-statically configured according to the scenario-specific requirements. An example of semi-statically configured Set 1 time resource is shown in Figure 2. It is preferable that TRPs also coordinate the semi-static Set 1 time resources in order to avoid cross-link interference on these time resources.


[bookmark: _Ref449188887]Figure 2. Example of semi-statically configured fixed resource 
Proposal 3: Additional Set 1 time resource can be semi-statically configured.

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we provide general discussion on duplexing flexibility.  Following proposals are given:
Proposal 1: A UE-common L1/L2 signaling locating at the first symbol needs to be supported to at least indicate slot structure.
Proposal 2: Two sets of time resources need to be supported for duplexing flexibility
· Set 1: Direction-unchangeable time resource
· Set 2: Direction-changeable time resource
Proposal 3: Additional Set 1 time resource can be semi-statically configured.
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