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1	Introduction
During the 5G study item RAN1 reached some basic agreements on the arrangement of forward compatible resource reservation
Agreements: (RAN1#86bis)
· 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

Agreements: (RAN1#87)
· At least some reserved resources are indicated by using at least RRC signaling

This contribution proposes further details on how to 
2	Discussion
In principle, the NR carrier should be forward compatible to introduce any sort of new transmissions that the future needs and technological evolution call for the 3GPP to specify. In order to be as future proof as possible, the very first NR release should be able to coexist with such new and currently unforeseen transmissions types without any problems. In an ideal case, any DL or UL resource element should be able to be something that can be taken for future use, and thus also configured as reserved resource to a Rel-15 UE. Figures 1 and 2 illustrates exemplary scenarios that require attention in forward compatibility design:
1. Narrowband resource reservation: An example of narrowband resource reservation is a NB-IoT service running on the NR carrier. Due to coverage reasons, NB-IoT transmission has typically a relatively long time duration e.g. compared to that of eMBB service, but it is confined to a narrow frequency allocation. 
2. Wideband resource reservation: An example of wideband resource reservation is an URLLC (Ultra reliable and low latency communications) service running on the NR carrier. URLLC transmission has typically relatively wide transmission bandwidth but short time duration.
3. Periodic resource reservation: A new beacon transmission used e.g. for long range synchronization or UE trilateration
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Figure 1. Exemplary scenarios for reserved resources
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Figure 2. Example of periodic forward compatible resource reservation.

Observation #1: It should be possible to configure any DL/UL resource element as forward compatible resource with sufficiently high granularity and flexibility

3	Options for forward compatible resource configuration
3.1 	Common signalling
There are two main approaches for explicit indication of FCR based on common signalling:
· Option #1: Common higher layer signaling such as PBCH or System information
· Option #2: Common PHY signaling such as common DCI/PDCCH

MBSFN configuration used in LTE can be seen as an example of Option #1. It can be used only for scenarios where the forward compatibility needs are semi-static and it is sub-optimal for scenarios where the new transmission type utilizing the forward compatible resource reservation is of dynamic nature. The earlier RAN1 agreement already states that at least RRC signaling will be used, RAN1 did not take any stand on whether the signaling should be common or dedicated. For example, common higher layer semi-static configuration could be used to define the spectrum edge with a higher granularity than one PRB as shown in Figure 3.
Observation #2: Common higher layer signalling can be used for indicating reserved resources at least in some scenarios
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Figure 3. Exemplary scenarios for forward compatible resource reservation.

Group Common PDCCH could be used to define Option #2 type solution. Generally speaking, it can be noted that Group Common PDCCH does not suit very well for indicating forward compatible resources. The problems of this approach include:
· Relatively high signaling overhead
· Additional UE burden to detect common DCI
· Error cases. For example, the UE may not always detect common DCI properly. 

Based on those arguments, it can be concluded that group common PDCCH has only limited opportunities for indicating forward compatible resources
Observation #3: Group common PDCCH signalling has only limited opportunities for indicating forward compatible resources

3.2 	Dedicated signalling
In order to minimize the signaling burden, it makes sense to define the resource reservation using dedicated higher layer signaling. This is a robust solution, which does not suffer from error cases that broadcast signaling may bring. Generally speaking, forward compatible resource reservation could be configured in UE group/UE/signal/channel –specific manner. There can be also more than one configuration for an UE group/UE/channel/signal. The gNB may select the actual configuration to be applied by using DCI based on the instantaneous forward compatible resource usage by the new transmission needs. The reserved resources can be defined e.g. using the PRB resolution corresponding to minimum subcarrier spacing. Figure 4, shows two exemplary configurations, which could apply e.g. to PDSCH detection. 
· Config #0 corresponds to the case where forward compatible resources were indicated as not set aside as reserved for some other use
· Config #1 is used when two predefined PRBs are set aside for some other use by invoking the forward compatible resource reservation
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Figure 4. Example with multiple FCR configurations


Proposal #1: Introduce UE-specific RRC signalling for configuring the UE with forward compatible resources
Proposal #2: Allow for multiple different forward compatible resource configurations
Proposal #3: Each configuration defines a frequency allocation, start time, duration, periodicity and link direction of the reserved resource
Proposal #4: Introduce a field in the DCI selecting which of the configured forward compatible resource configurations is to be activated
4	Conclusions
In this contribution we have discussed further details for the scenarios and potential solutions indicating forward compatibility resource reservations. Based on the discussion, we make the following proposals and observations: 
Observation #1: It should be possible to configure any DL/UL resource element as forward compatible resource with sufficiently high granularity and flexibility

Observation #2: Common higher layer signalling can be used for indicating reserved resources at least in some scenarios
Observation #3: Group common PDCCH signalling has only limited opportunities for indicating forward compatible resources

Proposal #1: Introduce UE-specific RRC signalling for configuring the UE with forward compatible resources
Proposal #2: Allow for multiple different forward compatible resource configurations
Proposal #3: Each configuration defines a frequency allocation, start time, duration, periodicity and link direction of the reserved resource
Proposal #4: Introduce a field in the DCI selecting which of the configured forward compatible resource configurations is to be activated
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