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1. Introduction
Resource sharing/reusing between PDCCH and PDSCH has been discussed in the last few meetings and some related agreements are listed below:

	Agreements in RAN1#87 meeting:
· 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

[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Agreements in RAN1#AH_NR1 meeting :
· The staring position of downlink data in a slot can be explicitly and dynamically indicated to the UE.
· FFS: signalled in the UE-specific DCI and/or a ‘group-common PDCCH’
· FFS: how and with what granularity the unused control resource set(s) can be used for data

[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Agreements in RAN1#AH_NR2 meeting :
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following are configured.
· Frequency-domain resources, which may or may not be contiguous
· Each contiguous part of a CORESET is equal to or more than the size of REG-bundle in frequency
· FFS: exact size and number of contiguous parts for a CORESET
· Starting OFDM symbol
· Time duration
· REG bundle size if the configuration is explicit
· Transmission type (i.e., interleaved or non-interleaved)
· More parameters may be added if agreed
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following is configured.
· Monitoring periodicity
· FFS: it is a configuration per CORESET or per one or a set of PDCCH candidates
· FFS: relation with DRX
· FFS: default/fallback value



In this contribution, we proposal our views on the signalling for starting position of downlink data and time/frequency granularity of resource sharing.

2. Discussion
2.1 [bookmark: OLE_LINK12][bookmark: OLE_LINK13]Starting position of PDSCH
In LTE, the starting OFDM symbol for the PDSCH of each activated serving cell is given by higher-layer parameter or CFI value. But in NR, starting positions for PDSCHs of different UEs may be various. It’s agreed that [1] 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. So, the starting OFDM symbol for PDSCH of scheduled UE is depending on the configuration of associated CORESET (for same or different UE) and resource sharing pattern between DL control and data. 


Figure 1 Data regions with different starting positions
As showed in Figure 1, CORESET A and CORESET B have different end positions in time-domain and different data regions can start from different OFDM symbols. We assume that several UEs are simultaneously scheduled and are allocated resources in data region#1, #2 and #4 respectively. In order to utilize resources for PDSCH more efficiently, we think the starting positions of PDSCHs in different data regions could be signalled with different values. So, it’s more flexible and efficient for resource utilization (also for resource sharing purpose) if the starting position of downlink data in a slot is indicated to the UE in the UE-specific DCI. 
Proposal 1: The staring position of downlink data in a slot should be explicitly and dynamically indicated to the UE in the UE-specific DCI.

2.2 Resource sharing between PDCCH and PDSCH
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]It can be obtained from agreements in RAN1#AH_NR2 meeting that [2] at least starting OFDM symbol and time duration for a CORESET will be configured by UE-specific higher-layer signalling. In other words, the starting and ending positions of configured CORESETs are UE-specific. As illustrated in Figure 2, PDSCH transmitted in data region #1 can start from the very first symbol of the scheduled slot. Resources in un-configured control region are reused for data in this case. PDSCHs in data region#2 and region#3 start from the ending positions of the associated CORESETs A and B. In terms of CORESET C, there will be situation where DCI of configured UEs can’t occupy all the resources within the CORESET. For example, localized CCE-to-REG mapping with time-first is applied in the CORESET. Thus, data region#4 can expand its time-domain resource to the unused resources in CORESET C-2.


Figure 2 Resource sharing between PDCCH and PDSCH
Indicating different starting positions for data regions as discussed above is also an approach for resource sharing between PDCCH and PDSCH. We proposal that:
Proposal 2: NR should also support dynamic reuse of at least part of resources in the control resource sets for data for the same or a different UE in time-domain.
In order to reuse resources in the control resource sets more flexible, we also proposal that:
Proposal 3: Granularity the unused control resource set(s) used for data should be one symbol in time-domain and RBG size in frequency-domain in NR.
3 Conclusion
Based on discussion above, we have following proposals on resource sharing between PDCCH and PDSCH:
Proposal 1: The staring position of downlink data in a slot should be explicitly and dynamically indicated to the UE in the UE-specific DCI.
Proposal 2: NR should also support dynamic reuse of at least part of resources in the control resource sets for data for the same or a different UE in time-domain.
Proposal 3: Granularity the unused control resource set(s) used for data should be one symbol in time-domain and RBG size in frequency-domain in NR.
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