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1. Introduction
In the previous meetings, following agreements were made regarding DL resource management [1][2]:
	Agreements:
· NR should support dynamic reuse of at least part of resources in the control resource sets for data for the same or a different UE, at least in the frequency domain
· FFS if resource reuse can be done in time domain as well
· FFS: DL data DM-RS location in time should not vary dynamically as a consequence of dynamic reuse of control resources for data
· FFS: time/frequency granularity of the resource reuse
· FFS: signaling needed, if any
Agreements:
· UE can be configured to “monitor DL control channel” in terms of slot or OFDM symbol with respect to the numerology of the DL control channel
· Specification supports occasion of “DL control channel monitoring” per 1 symbol with respect to the numerology of the DL control channel
· Note: This may not be applied to all type of the UEs and/or use-cases
· FFS whether or not total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per symbol can exceed the total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per slot
· Data channel (PDSCH, PUSCH) duration and starting position
· Specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz
· Note: This may not be applied to all type of UEs and/or use-cases
· UE is not expected to blindly detect the presence of DMRS or PT-RS
· FFS: Whether a 1 symbol data puncturing can be indicated by preemption indication
· FFS: combinations of data duration and granularities of data position
· Specification supports data having frequency-selective assignment with any data duration
· FFS: relations between “DL control channel monitoring” occasions and data channel durations
· Note: this is addition to the agreements at RAN1#86.
· Note : 1-symbol case may be restricted depending on the BW.


In this contribution, we provide our views on multiplexing between control and data channel for DL. Furthermore, we focus on how to share DL channels between different service requirements and/or data duration. 

2. Resource sharing between control and data
CORESET would be configured considering blocking between PDCCH candidates, the amount of DL/UL traffic, and PDCCH detection performance. In case, the amount of DL resources used for actual PDCCH transmission could be relatively smaller than total DL resources within a CORESET. For resource usage efficiency, it can be considered that data mapping on unused resource within CORESET. Considering control channel can be mapped in a manner of front-loaded for low latency where the control channel may not utilize the entire PRBs in the control region, it would be inefficient that only resource allocation of data channel is used to avoid overlapping between control and data. In that point of view, it is needed to consider dynamic mechanism to change rate-matching method. 
First of all, it can be considered that PDSCH can be mapped on DL resources other than resources used for the corresponding PDCCH transmission. Since UE will know DL resources used for PDCCH scheduling PDSCH exactly for PDSCH decoding, there is no ambiguity on DL resources within CORESET for PDSCH mapping regardless of miss detection of PDCCH scheduling PDSCH. However, UL grant for the same UE or DCI for other UEs or DCI for other PDSCH scheduling (e.g. broadcast signalling) may not be rate matched by PDSCH within the given CORESET, which will impact the performance of PDSCH. Even though UE succeeds to detect PDCCH scheduling PDSCH, other DCI can be missed. Alternatively, resource allocation of data can reserve some resources for other DCI transmissions, but it would be inefficient in terms of overall resource usage. 
Next, PDSCH can be mapped on DL resources which rate matches the entire CORESET including the corresponding PDCCH. In this case, other DCI transmissions mapped on the same CORESET could be protected. However, most unused REs in the CORESET containing PDCCH scheduling PDSCH would not be fully utilized. 
[bookmark: _GoBack]In those points of views, to allow flexibility, it can be considered to support dynamic indication of rate-matching method for PDSCH mapping. To be specific, a set of reserved resources can be configured, and one of dynamically indicated these reserved resources will not be used for PDSCH mapping. Other DCI transmission such as UL grant or DCI of other UEs could be mapped on the reserved resources within a CORESET. The information of the reserved resources within a CORESET for PDSCH rate-matching would be indicated by DCI scheduling the PDSCH transmission. The configured set of reserved resources may include CORESET of other UEs, any dynamically reserved resources such as CSI-RS for other UEs and RS for other UEs, resources used with different numerologies. In other words, the pattern of reserved resources need to consider not only CORESET of other UEs, but also some other resources not usable for a given UE. Though it can be considered to indicate rate matching pattern for used resource for control and other RSs such as CSI-RS/IMR separately, this can increase the overall overhead significantly. Thus, some mechanisms to jointly indicate rate matching pattern need to be further investigated. 
Proposal 1: It can be considered to introduce indication field in DCI scheduling PDSCH to dynamically indicate PDSCH rate-matching pattern. 
Proposal 2: Reserved resources that are not used for PDSCH mapping can be indicated by DCI scheduling PDSCH. 

3. Resource sharing between different data durations
In the perspective of gNB, it can be considered that PDCCH/PDSCH transmissions with different data duration and scheduling intervals are mapped on the partially or fully overlapped time-and-frequency resources. To be specific, gNB may need to transmit shorter PDCCH and/or PDSCH in the middle of longer PDCCH and/or PDSCH transmission. Considering URLLC traffic, it is supported that shorter transmission tries to pre-empt DL resources which are already occupied by another longer DL transmissions. In case, to help decoding of DL transmission with pre-empted resources, gNB can transmit pre-emption indication and/or retransmission for the same TB. For simplicity, it can be considered that pre-emption approach is used regardless of the traffic type of shorter DL transmission for resource sharing between DL transmissions with different data durations. However, depending on the arrival rate of shorter DL transmission, it can cause excessive number of pre-emption indication and/or retransmission of the pre-empted DL transmission. 
Observation 1: Pre-emption-based approach for resource sharing between DL transmissions with different data duration can cause excessive signalling overhead for pre-emption indication and/or retransmission of the pre-empted DL transmissions. 
Alternatively, it can be considered to introduce reserved resources that are not used for longer DL transmission, and used for shorter DL transmission. To be specific, the reserved resources can be configured multiple times within a longer data unit (e.g. slot). For instance, longer DL transmission will not be mapped on the DL resources reserved for PDCCH scheduling shorter data duration based on the indicated reserved resources. In case, the peak data rate of longer DL transmission could be restricted. Depending on the type of traffic, gNB may know whether or not PDCCH for shorter data duration will be scheduled in the middle of the longer DL transmission. In case, the reserved resources can be configured to protect DL resources used for actual PDCCH transmission for shorter data duration. Furthermore, the concept of reserved resources can be used to avoid DL resource (e.g., multi-slot PDSCH) mapping on UL resources such as UCI or UL data transmission or RS transmission. 
Proposal 3: The reserved resources can be used to avoid overlapping between DL transmissions with different data duration. 

4. Conclusion
In this contribution, we discuss multiplexing method between control and data. Our proposals are as follows:
Observation 1: Pre-emption-based approach for resource sharing between DL transmissions with different data duration can cause excessive signalling overhead for pre-emption indication and/or retransmission of the pre-empted DL transmissions. 
Proposal 1: It can be considered to introduce indication field in DCI scheduling PDSCH to dynamically indicate PDSCH rate-matching pattern. 
Proposal 2: Reserved resources that are not used for PDSCH mapping can be indicated by DCI scheduling PDSCH. 
Proposal 3: The reserved resources can be used to avoid overlapping between DL transmissions with different data duration. 
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