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1 Introduction

In RAN1 #86bis, the following was agreed regarding indication of reserved resources for forward compatibility [1]:
Agreements:
· 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

Referring to the above agreements, this contribution discusses FFS aspects about signaling of reserved resources to NR UEs.
2 Discussion
Resource granularity for reserved resource indication 


In RAN1#86bis, the following working assumption was made regarding NR frame structure in time domain: 
Working assumptions:
· The NR frame structure should support both slots and mini-slots

· FFS: Timeline granularity for monitoring control of the mini-slot

· FFS: Terminologies of mini-slot

Depending on the working assumption, both slots and mini-slots can be supported for data transmission in the NR frame structure. As discussed in [2], similar to MBSFN configuration in LTE, eMBB and eMBMS can be multiplexed in the time domain. In this case, certain eMBB UEs that cannot receive eMBMS service do not need to monitor slots configured for eMBMS services. In the same way, when certain NR UEs do not need to or cannot receive certain services in a slot or mini-slot, those NR UEs do not have to monitor slots or mini-slots configured for services of no interest. 
In addition, in case of dynamic TDD and at least for coexistence with LTE TDD, when a NR UE does not receive an UL grant in a slot or mini-slot configured for UL transmissions, the UE can skip monitoring DL control channels during those UL slots in order to reduce battery consumption and avoid false-positive decodings. Therefore, in order to allow dynamic UE sleep operation at the level of slot or mini-slot for reduced battery consumption and overall operational robustness, time resource granularity for reserved resources where UEs do not need to monitor DL control channels should be supported at the slot or mini-slot level.  
Proposal 1: Time domain granularity at the slot or mini-slot level should be supported for reserved resource indication to UEs. 

Regarding the frequency domain unit, the following was agreed in RAN1 #86bis:

Agreement:
· The number of subcarriers per PRB is 12

Considering LTE-NR coexistence or multiplexing of different verticals in a frequency domain, frequency resource granularity for reserved resources should support at least subband level consisting of multiple PRBs. It may also be applicable to subband(s) for DL control channels and CSI measurements that can be configured by RRC. DL control channel monitoring or CSI measuring can be skipped in reserved RBs of the subband(s).
Proposal 2: Frequency domain granularity at the subband level should be supported for reserved resource indication to UEs. 

Signaling methods
Reserved resources have been discussed both for forward compatibility aspects and for general operational robustness. However, those reserved resources can also be used for various purposes such as LTE-NR coexistence, multiplexing of different vertical services, and UE dynamic sleep operation. The following signaling methods for reserved resources can be considered taking into account flexible resource reservation and signaling burden.
There are two categories as signaling methods to indicate reserved resources as follows:

· RRC vs. L1 signaling

· Unicast vs. broadcast signaling.

RRC signaling supports semi-static resource reservation while L1 signaling supports flexible resource reservation. Therefore, RRC signaling has more freedom than L1 signaling in terms of signaling burden but cannot offer fast adaptation to the network operation. Due to the various purposes of resource reservation (e.g. LTE-NR coexistence, multiplexing of different vertical services), several patterns for resource reservation can be simultaneously configured. Considering signaling burden and flexible configuration of reserved resources, a combination of RRC and L1 signaling can be beneficial. RRC signaling can be used for basic configuration of one or multiple resource reservation pattern(s), such as amount of resources, location, periodicity, etc., while L1 signaling can be used for activation and deactivation of each resource reservation pattern.
Regarding unicast vs. broadcast signaling, broadcast signaling is applicable as it cannot be expected that all UEs have transmissions of UE-specific DL control channels in a same slot. Broadcast signaling can be by higher layers, such as system information, or by a UE-common control channel in the physical layer. An MBSFN subframe configuration in LTE is one example of higher layer signaling while a UE-common DCI in eIMTA or in LAA is one example of UE-common L1 signaling. Considering trade-offs between flexibility and signaling overhead, UE-common DCI is preferred to higher layer signaling or unicast signaling as only a few bits are expected to be needed for indicating a resource reservation pattern, among RRC-configured patterns, and fast network adaptation is also enabled. 
Proposal 3: A combination of UE-common DCI and RRC signaling is supported to indicate reserved resources.
3 Conclusions 

This contribution discusses FFS aspects about signaling of reserved resources to NR UEs and proposes the following depending on the discussion:
Proposal 1: Time domain granularity at the slot or mini-slot level should be supported for reserved resource indication to UEs. 

Proposal 2: Frequency domain granularity at the subband level should be supported for reserved resource indication to UEs. 

Proposal 3: A combination of UE-common DCI and RRC signaling is supported to indicate reserved resources.
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