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1. Introduction

In RAN1#87 [1], the following agreement was made for blank resource indication. 
	Agreements:
· At least some reserved resources are indicated by using at least RRC signaling


In this contribution, we discuss further details on reserved resource including signaling details, and scheduling aspects to avoid reserved resources. 
2. Discussion 
As discussed in previous meeting, there are a couple of reasons of reserved resources. Namely, reserved resource could be necessary for LTE-NR coexistence and forward compatibility resource. In addition, reserved resource from a UE perspective can also occur due to mixed use cases (e.g., eMBB and URLLC multiplexing) where some resources are reserved for different services. Furthermore, a UE also needs to perform rate matching on CSI-RS transmission intended for different UEs. 
In terms of signaling of reserved resource, overall RRC signaling, UE-group common and UE-specific dynamic signaling can be considered. For different purposes, different signaling may be necessary. 

(1) LTE-NR coexistence

In LTE-NR coexistence, at least NR may utilize unused LTE resources which are configured as MBSFN subframes. Some further considerations on dynamic resource sharing between NR and LTE are as follows. 

· use unused LTE resource in normal subframe excluding LTE CRS OFDM symbols or REs and legacy PDCCH region
· use unused legacy PDCCH region in MBSFN subframe

· use unused LTE UL resource for NR downlink

For example, for the first purpose, as legacy PDCCH region size can change, dynamic signaling can be considered. As the legacy PDCCH region size can be between 1 and 3 OFDM symbols, the first OFDM symbol where NR control channel can be transmitted can be changed. To indicate the first OFDM symbol to monitor NR control channel in this case dynamically, either the signal is transmitted from the previous slot or semi-static configuration of NR control channel should be assumed. To minimize the overhead and also align control channels among NR cells, it is preferred to have semi-static configuration of NR control channel resource regardless of LTE legacy PDCCH region size, for example, NR control starts at 4th OFDM symbol. The remaining resource may be used for data in this case. Otherwise, a UE may need to perform blind decoding on each OFDM symbol (e.g., at 2nd, 3rd, 4th OFDM symbol) for NR control channel which would increase UE complexity. If a UE-group common signal is considered, the time/frequency resource where the common signal is transmitted needs to be also addressed. Considering complexity and challenges of signaling, we consider semi-static configuration of legacy PDCCH region seems sufficient. For rate matching on CRS OFDM symbols, it can be done also by semi-static indication of the presence of LTE CRS. In terms of data scheduling, either mini-slot is used or rate matching on the CRS OFDM symbols can be considered. Overall, for LTE-NR coexistence, semi-static configuration of reserved resource seems sufficient. 
Observation 1: For LTE-NR coexistence purpose of reserved resource, semi-static configuration of reserved resource seems sufficient. 
(2) Forward compatibility resource

In terms of forward compatibility, it seems mini-slot granularity can offer sufficiently flexible time-resource configuration. For frequency domain, PRB level resource reservation can be possible via scheduling. To minimize the overhead of mini-slot scheduling, one approach is to indicate “rate matching” pattern dynamically at scheduling with dynamic indication of starting/ending of PDSCH. Nonetheless, it is not evident that cell-specific or UE-group common signaling is necessary for this purpose.  

(3) Mixed use case

From a UE perspective of one use case, resource reserved for different use case can be treated as if forward compatibility resource or unusable resource. In this sense, similar mechanism in above can be considered for this case as well. 

(4) Unintended CSI-RS/UCI resources

In multi-beam operation case or aperiodic CSI-RS transmission for some UEs or CSI-RS resources with different numerology, it is possible that the resource used for CSI-RS needs to be rate matched for data scheduling to other UEs which may not be aware of CSI-RS transmission. In this case, it is challenging to consider any cell-specific or UE-group common signaling to indicate the resource dynamically even if CSI-RS resources are dynamically indicated. If dynamic CSI-RS resource is adopted, for rate matching purpose, UE-specific signaling in DCI needs to be considered instead of separate signaling to indicate the reserved resource. The similar case is also applied for UCI transmission of other UEs. 
Observation 2: If dynamic resource rate matching (e.g., around unintended CSI-RS) is necessary, UE-specific signaling via DCI needs to be considered.

Proposal 1: For reserved resource, semi-static signaling and UE-specific signaling via DCI for rate matching are supported.

3. Conclusions

Observation 1: For LTE-NR coexistence purpose of reserved resource, semi-static configuration of reserved resource seems sufficient. 
Observation 2: If dynamic resource rate matching (e.g., around unintended CSI-RS) is necessary, UE-specific signaling via DCI needs to be considered.
Proposal 1: For reserved resource, semi-static signaling and UE-specific signaling via DCI for rate matching are supported.
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