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1. Introduction

At RAN #71 [1], a new study item named New Radio (NR) Access Technology was approved to develop an NR access technology to meet a broad range of use cases including enhanced mobile broadband (eMBB), massive MTC (mMTC), Ultra-Reliable and Low Latency Communications (URLLC), and additional requirements defined during the RAN requirements study [2]. 
At RAN1#86 [3], study of guard-band supporting methods were agreed for inter-subband interfering scenarios.
	Agreement:

· RAN1 should continue study whether/how to support guard-band for inter-subband interfering scenarios (e.g., cases 2/3/4) with considerations of the specification/performance impact


In this contribution, we discuss about guard-band supporting methods in NR.
2. Guard-Band Supporting Methods
Through waveform evaluations, we verified that guard-band should be supported at least for inter-subband interfering scenarios (cases 2/3/4) to mitigate performance degradation [4, 5]. There are two alternatives in supporting guard-band as follows.
   Alt.1) Implementation based methods (e.g, gNB scheduling) 
   Alt.2) Fractional RB guard-band
For Alt.1, gNB can allocate low MCS UE (e.g., cell edge UE) to the sub-band suffering interference from adjacent RB due to multiplexing of different numerology (cases 2/4) or asynchronous transmission with the single numerology (case 3). However, though gNB allocates low MCS level to the UE with 0 guard-band, there is still quite big performance loss in the BLER performance as shown in [6]. One can say that gNB can allocate the UE to other sub-band which may not suffer interference from adjacent sub-band. However, though resource utilization ratio in LTE was not high enough, we cannot assure that this will be still valid in NR because there are many kinds of services and potential data traffic in the future. Moreover, if there are multiple sub-bands which are under interfering scenarios, gNB could not utilize multiple RBs to secure guard-band for the sub-bands as shown in Figure 1. Hence, if NR support mixed numerology or asynchronous single numerology with dynamic allocation of interfering sub-bands, multiple RBs should be reserved as a guard-band and this leads to resource waste.
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Figure 1. Implementation based guard-band supporting method (Alt.1)
For Alt. 2, gNB can allocate low/mid/high MCS UE to the sub-band by using proper number of guard tones depending on the amount of interference between sub-bands as depicted in Figure 2. As shown in [6], small number of guard tones is enough to mitigate inter-subband interference. Thus with this method, gNB can maximally utilize resource block even with the multiple interfering sub-bands. On the other hand, Alt. 2 requires signaling overhead to configure guard-band. Thus, from the reasoning above, we can see that there is a trade-off between flexibility in resource allocation and signaling overhead.  
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Figure 2. Fractional RB guard-band
3. Conclusions
We have discussed guard-band supporting methods and propose the following:
Proposal 1: RAN1 should consider the proposed alternatives for inter-subband interfering scenarios.
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