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1. Introduction
This contribution discusses multiplexing with different transmission durations where data transmission with a longer duration for one scenario (i.e. eMBB) is preempted by that with a shorter duration in another scenario (i.e. URLLC).  The following agreements, which are related to this topic, were made in the previous RAN WG1 meetings [1]
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[2].
	Agreements:
· For downlink preemption indication

· It is transmitted using a group common DCI in PDCCH

· FFS: This group common DCI is transmitted separately from SFI

· Whether a UE needs to monitor preemption indication is configured by RRC signaling

· The granularity of preemption indication in time domain can be configured 

· Details of granularity are FFS
Agreements:
· Preempted resource(s) within a certain time/frequency region (i.e. reference downlink resource) within the periodicity to monitor group common DCI for pre-emption indication, is indicated by the group common DCI carrying the preemption indication

· The frequency region of the reference downlink resource is configured semi-statically

· FFS: explicit signaling or implicitly derived by other RRC signalling

· The time region of the reference downlink resource is configured semi-statically 

· FFS: explicit signaling or implicitly derived by other RRC signalling

· The frequency granularity of pre-emption indication is configured to be y RBs within the reference downlink resource for the given numerology

· FFS: explicit signaling or implicitly derived by other RRC signalling

· Note: The y RBs can correspond to the whole frequency region of the downlink reference resource.

· The time granularity of pre-emption indication is configured to be x symbols within the reference downlink resource for the given numerology

· FFS: explicit signaling or implicitly derived by other RRC signalling

· Note: Time/frequency granularities of pre-emption indication should take into account the payload size of the group common DCI carrying the pre-emption indication


In this contribution, we discuss some remaining issues regarding the design of the preemption indication and give our opinions on them.
2. Discussion
2.1. Group common DCI for preemption indication
As shown in Sect. 1, the preemption indication, which is information for eMBB UEs regarding resource positions which were preempted by transmission for URLLC UEs, is transmitted to UEs via a group common DCI in PDCCH. It was agreed that a group common DCI is also used to transmit slot format related information (SFI), which is information regarding the link direction of each OFDM symbol within a corresponding slot, to UEs, and whether the group common DCI carrying the preemption indication is transmitted separately from that carrying the SFI or not is currently FFS. Considering some scenarios in a real network, the characteristics of the preemption indication are likely to be markedly different from those of SFI in terms of some aspects. For example, the minimal periodicity of the preemption indication would be relatively short so that it can be utilized in decoding a transport block on the preempted resource while it would be sufficient for the ratio between the amounts of downlink resource and uplink resource to be controlled for a relatively long period based on the total amount of traffic from all UEs. Therefore, it is clear that they should be transmitted separately from each other.
Proposal 1: The group common DCI carrying the pre-emption indication is transmitted separately from that carrying the SFI.
2.2. Discussion on reference downlink resource
As shown in Sect. 1, it was agreed that a certain time/frequency region (i.e. reference downlink resource) is configured semi-statically within the periodicity to monitor group common DCI for the pre-emption indication within which a preempted resource(s) is indicated. Here it needs to be discussed how much flexibility in the configuration of the reference downlink resource against multiple carrier bandwidth parts (BWPs) is permitted. Figure 1 shows possible levels of flexibility in the reference downlink resource configuration against multiple BWPs. Those levels are defined as follows. It can easily be understood that (c) has the highest flexibility in the reference downlink resource configuration whereas (a) has the lowest.
(a) a configured reference downlink resource fits into one BWP and is not permitted to span multiple BWPs,

(b) a configured reference downlink resource can span multiple BWPs which have the same numerology only,

(c) a configured reference downlink resource can span multiple BWPs which have different numerologies.

From the perspective of the amount of higher layer signaling overhead, (c) would be the optimal level of flexibility because the higher layer signaling for reference downlink resource configurations for multiple BWPs having different numerologies can be unified into one signaling. However, this advantage is not so beneficial because it is difficult to consider a situation where the number of BWPs having different numerologies is very large. Moreover if a reference downlink resource spans different numerologies, how to indicate preempted resource portions within the corresponding reference downlink resource requires further consideration. Figure 2 shows one example of resource portions within a reference downlink resource where the frequency granularity of the pre-emption indication is configured to be one RB and the time granularity is configured to be two symbols. In this figure, focusing on UEs which are configured BWP2, for example, the UEs need to derive information related to BWP2 from the preemption indication transmitted on group common DCI. One method to realize this is to inform those UEs of a pointer to the BWP2-related information within the preemption indication. If the preemption indication is realized by bitmap #1-#10 as shown in Figure 2, the pointer is information indicating #5, #6, #7, #8.
Observation 1: If a reference downlink resource spans multiple BWPs, overhead reduction regarding higher layer signalling for the resource configuration can be realized. But additional information is needed for UEs to derive information related to a BWP where such UEs are configured from the pre-emption indication.
From the above discussion, the advantage gained with a reference downlink resource spanning multiple BWPs is not particularly great and simplicity should be prioritized. Accordingly, we propose that a reference downlink resource spans within a BWP. In this scenario, the abovementioned additional information is not needed, and it would be sufficient that a preemption indication is realized by a bitmap.
Proposal 2: A certain time/frequency region (i.e. reference downlink resource) within which a pre-empted resource(s) is indicated by the group common DCI carrying the pre-emption indication spans within a BWP.
Proposal 3: A bitmap is used as a pre-emption indication.
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Figure 1
Reference downlink resource configuration against multiple BWPs
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Figure 2
Example of resource portions within a reference downlink resource
3. Conclusion
In this contribution, we discussed some remaining issues for the design of the preemption indication and made the following an observation and proposals.

Proposal 1: The group common DCI carrying the pre-emption indication is transmitted separately from that carrying the SFI.
Observation 1: If a reference downlink resource spans multiple BWPs, overhead reduction regarding higher layer signalling for the resource configuration can be realized. But additional information is needed for UEs to derive information related to a BWP where such UEs are configured from the pre-emption indication.
Proposal 2: A certain time/frequency region (i.e. reference downlink resource) within which a pre-empted resource(s) is indicated by the group common DCI carrying the pre-emption indication spans within a BWP.
Proposal 3: A bitmap is used as a pre-emption indication.
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