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1. Introduction

This contribution is a re-submission of R1-1718610.
In RAN1 #adhoc meeting [1], URLLC transmission may occur in resources scheduled for ongoing eMBB traffic.
	Agreements:
· For DL, dynamic resource sharing between URLLC and eMBB is supported by transmitting URLLC scheduled traffic
· URLLC transmission may occur in resources scheduled for ongoing eMBB traffic


In TR 38.802 [2], from network perspective, different numerology can be multiplexed via TDM and/or FDM manner.
	6.1.2.1
Physical resource multiplexing
Multiplexing different numerologies within a same NR carrier bandwidth (from the network perspective) is supported in TDM and/or FDM manner for both downlink and uplink


In this contribution, we discuss about URLLC transmitted in resources with different/same numerology.
2. Discussion

One use case in NR is URLLC, in which case there may be an urgent data arriving in the middle of a slot. If gNB waits until a next slot to schedule the data, requirement for URLLC mentioned in [3] may not hold. Thus it is very beneficial for URLLC to monitor control channel in multiple occasions within 1 slot. In addition, it’s also necessary to choose numerology resulting in short symbol duration for URLLC e.g. numerology with subcarrier spacing (SCS) 60kHz.
Based on [1], URLLC may be transmitted on eMBB resources which numerology is not the same as URLLC. In other words, in a NR cell, there are two ways for NW to transmit URLLC. One is transmitted on resources with same numerology. The other is on resources with different numerology.
Proposal 1: In a NR cell, URLLC can be transmitted on resources with same or different numerology.
In case of transmitting URLLC on different numerology resources, mixing different numerology may cause interference degrading performance of URLLC transmission. Hence, it’s considered to reserve guard resources when mixed numerology is applied. In figure 1, in case of URLLC transmitted within 15kHz numerology resources, guard resources are necessary on two sides of URLLC configured band.
Proposal 2: In case URLLC transmitted on different numerology resources, it’s considered to support guard resources in order to prevent interference.
On the other hand, guard resources are unnecessary when URLLC transmission is on corresponding numerology resources which is illustrated in figure 2. However, from UE’s aspect, UE may be unaware of whether guard resources exist or not. If a URLLC UE doesn’t know this related information, it’s confused for URLLC UE how many resources used in URLLC transmission and thus performance may degrade. It’s suggested to indicate guard resources information to URLLC UE. Furthermore, guard resources indication may have some impact for UE, and hence it’s needed to discuss how UE knows guard resources.
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Fig 1. Illustration of URLLC transmitted within different numerology resources. Guard resources exist on two sides of URLLC configured band.

[image: image2]
Fig 2. Illustration of URLLC transmitted within same numerology resources. Guard resources are unnecessary.

Proposal 3: It’s still needed to study how URLLC UE knows guard resources.
3. Conclusion

In this contribution, we discuss on URLLC transmitted in same/different numerology resources in NR. Based on the discussion, we have following proposals:
Proposal 1: In a NR cell, URLLC can be transmitted on resources with same or different numerology.
Proposal 2: In case URLLC transmitted on different numerology resources, it’s considered to support guard resources in order to prevent interference.
Proposal 3: It’s still needed to study how URLLC UE knows guard resources.
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