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Open issues for non-slot-based transmission
To facilitate discussion on non-slot-based transmission, this summary provides open issues and the potential solutions. The open issues for non-slot-based transmission are summarized in Table 1. 
[bookmark: _Ref494210302]Table 1: Open issues for non-slot-based transmission
	Technical Aspects
	Open issues

	Control channel
	Blind decoding
	•       FFS: UE blind decoding capability for non-slot based scheduling

	Data channel
	DMRS 
	•       DMRS is located at 1st symbol of the scheduled data (for a.k.a non-slot-based scheduling)
•         FFS: if special handling is needed for the case where some of the PRBs of the symbol of the scheduled data is overlapped with the other signals/channels

	
	Time duration indication
	•       FFS: signaling aspects, e.g., implicit, explicit, table, etc for non-slot based scheduling and slot based scheduling

	
	HARQ timing
	•       FFS: exact Scheduling/HARQ timelines for a mini-slot 



This summary focuses on the first two issues, i.e., blind decoding and DMRS. The discussion on time duration indication and HARQ timing is included in [1] and [2].

[bookmark: _Ref129681832]Related agreements
The open issues to be discussed are to develop a certain FFS based the following related agreements:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Working assumptions:
· In the case when only CORESET(s) for slot-based scheduling is configured for UE, the maximum number of PDCCH blind decodes per slot per carrier is X
· The value of X does not exceed 44
· FFS the exact value of X
· FFS for multiple active BWP, multiple TRP, multiple carriers, multi beams
· FFS for non-slot based scheduling
· FFS numerology specific X

Agreements:
· For downlink, UE can be informed about the first DMRS position of the PDSCH between the following:
· Fixed on the 3rd or 4th symbol of the slot (for, a.k.a, slot-based scheduling)
· 1st symbol of the scheduled data (for a.k.a non-slot-based scheduling)
· FFS: if special handling is needed for the case where some of the PRBs of the symbol of the scheduled data is overlapped with the other signals/channels
· FFS: When the UE is configured both slot-based scheduling and non-slot-based scheduling, the first DMRS position of the PDSCH can be changed between the 3rd or 4th symbol of the slot and 1st symbol of the scheduled data

Summary of solutions for open issues
Issue 1: Blind decoding
It was agreed for slot-based scheduling the maximum number of PDCCH blind decoding is defined as X per slot per carrier. To address the FFS for non-slot-based scheduling, the issue is how to define the maximum number of blind decoding and what the number is for non-slot-based scheduling. Based on the review of related Tdocs submitted to and comments collected from 3GPP RAN1#90 meeting, the potential agreeable proposal is listed as below:
Confirm the following WA:
· In the case when only CORESET(s) for slot-based scheduling is configured for UE, the maximum number of PDCCH blind decodes per slot per carrier is X
· The value of X does not exceed 44
· FFS the exact value of X
· FFS for multiple active BWP, multiple TRP, multiple carriers, multi beams
· FFS numerology specific X
· When UE is configured with both non-slot-based scheduling and slot-based scheduling, the maximum number of PDCCH blind decodes per slot per carrier for the given UE is down-selected from the following alternatives:
· Alt 1: equal to X 
· Alt 2: equal to Z, where Z=X+Y, X is the maximum number of PDCCH blind decodes per slot per carrier when UE is only configured for slot-based scheduling, Y>0
· FFS the exact value of Y 
The time duration for non-slot-based scheduling can be, e.g., 2, 4, 7 symbols, and can possibly start from any symbol within a slot but not cross the slot boundary. When CORESET for non-slot-based scheduling is configured, it is feasible to per slot per carrier define the maximum number of PDCCH blind decode irrespective of periodicity and starting symbol of the CORESET for the non-slot-based scheduling. The detailed analysis can refer to [3]. 
When UE is configured for both non-slot-based scheduling and slot-based scheduling, the maximum number Z seen as UE capability should be defined as well to instruct UE vendor for implementation, and it would be better to define Z as not exceeding 44 either to facilitate UE implementation by not varying too much in terms of capability. 

Issue 2: DMRS design
It was agreed that for non-slot-based scheduling the first DMRS position is the 1st symbol of the scheduled data and FFS if special handing is needed for the case where some of the PRB of the symbol of the scheduled data is overlapped with the other signals/channels, e.g., PDCCH. As an example illustrated in Figure 1, the non-slot-based data is 4 symbols including the symbol that conveys CORESET. The potentially agreeable alternatives for PDSCH DMRS transmission are listed below:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]If a CORESET is located in the first symbol scheduled for non-slot-based PDSCH for a given UE, in the PRBs of the configured CORESET that are not used for the PDSCH in the first symbol but that are used for the PDSCH in subsequent symbols, down-select between the alternatives below: 
· Alt 1: PDSCH decoding can use the DMRS associated with PDCCH in those PRBs
· Alt 2: transmit DMRS associated with the PDSCH in those PRBs in the second symbol scheduled for the PDSCH
· Alt 3: configuration between Alt1 and Alt2 by RRC signalling.
· Alt4: no DMRS for PDSCH in those PRBs
· UE can interpolate in that region using the DMRS below and above the region
· UE can extrapolate in that region using the DMRS below or above the region
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[bookmark: _Ref494218046]Figure 1: DMRS for non-slot-based transmission (illustration of Alt 1)
When CORESET is located in the first symbol of the non-slot-based PDSCH in which the DMRS for PDSCH is expected to be transmitted, if precoder for PDSCH is the same as that for PDCCH, it is beneficial to decoding PDSCH by utilizing DMRS for CORESET to reduce DMRS overhead. However, when the precoder for PDSCH is different from that for PDCCH, in PRBs of the configured CORESET that are not used for the PDSCH in the first symbol but that are used for the PDSCH in subsequent symbols, the DMRS shall be transmitted in CORESET or shifted into the second symbol of the PDSCH. Furthermore, it might be useful to be flexible in between, so gNB configures between Alt1 and Alt2 by RRC signaling is favorable. 
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