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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN1 #91 meeting, following agreements on semi-static DL/UL assignment, dynamic SFI, DCI were made [1].
	Agreements:
The reception of DL one-slot UE-specific data not semi-statically configured by RRC and measurement related signals not semi-statically configured by RRC cannot be overriden by “unknown” in dynamic SFI
· FFS the case of DL multi-slot UE-specific data not semi-statically configured by RRC
Agreements:
· Transmission direction implied by cell-specific RRC configuration cannot be overwritten by dynamic SFI to the other direction
· Transmission direction implied by cell-specific RRC configuration for SCell/PSCell delivered in UE-specific manner cannot be overwritten by dynamic SFI to the other direction
· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment
· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be transmitted
· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled
· Transmisson direction implied by UE-specific RRC configuration is treated together as “measurement”
· Currently already include: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed
· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 
· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”
· FFS: Configured resources for RRM for neighbor cell measurement
· Configured PDCCH monitoring under semi-static “unknown” (if not overwritten) is performed
Agreements:
NR does not support the following: 
· Transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC is overriden by “unknown” in dynamic SFI
For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown
· Follow scheduled multi-slot transmission 


In RAN1 #AH1801 meeting, the following agreements were updated [2], since in PUCCH agenda item, it was agreed that for multi-slot PUCCH transmission, the PUCCH is postponed to later slots when there is a conflict between the PUCCH schedule and semi-static DL/UL configuration in a slot.
	Agreements:
· Update the previous agreements as follows:
For DCI granted multi-slot transmission (PDSCH/PUSCH) vs semi-static DL/UL assignment
· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH assigned symbols, the PDSCH/PUSCH in that slot  is received/transmitted
· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH assigned symbols, the PDSCH/PUSCH transmission in that slot is not received/transmitted
For DCI granted multi-slot transmission (PDSCH/PUSCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown
· UE is not expected to receive a dynamic SFI indicating a conflicting direction from DCI grant 



In this contribution, we provide our views on the slot format determination for multi-slot PUCCH. 
Discussion
In RAN1 #91 meeting, the overwriting rule between UE-specific data and dynamic SFI was discussed. It was first agreed that for DL one-slot UE-specific data not semi-statically configured by RRC, the scheduled DL symbols cannot be overwritten to “unknown” by dynamic SFI, while for DL multi-slot UE-specific data not semi-statically configured by RRC, companies decided to FFS the possibility to use dynamic SFI to overwrite the scheduled slots to “unknown”. Later in the meeting, the FFS was resolved as companies agreed that UE-specific data cannot be overwritten to “unknown” by dynamic SFI, and for multi-slot transmission (PDSCH/PUSCH/PUCCH), UE will transmit a scheduled slot if the slot has no direction confliction with the semi-static DL/UL assignment configuration of the slot, and UE will follow the DCI-granted multi-slot transmission if dynamic SFI is detected by the UE.
From the agreements made in the group common PDCCH agenda item, the multi-slot transmission is confined in the scheduled time period, although some of the scheduled slot may not be actually transmitted according to the semi-static DL/UL assignment. In this sense, it is easier for gNB to manage the resource for slots beyond the scheduled multi-slot transmission.
However, a conflicting agreement was made in PUCCH agenda item that for multi-slot PUCCH transmission, the PUCCH is postponed to later slots when there is a conflict between the PUCCH schedule and semi-static DL/UL configuration in a slot. Hence, for a multi-slot PUCCH transmission, it is possible that the scheduled transmission spans more than  slots. Although gNB can know which slot the scheduled multi-slot PUCCH ends, the postponed multi-slot PUCCH transmission can make resource utilization less flexible, since there is no way to pause or cancel the multi-slot PUCCH transmission once it is scheduled. It is also not good from forward compatibility point of view. As shown in the Figure 1, when the multi-slot PUCCH is transmitted across two UL/DL switching periods, the dynamic SFI for the second UL/DL switching period cannot reserve the first few flexible slots/symbols.
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Figure 1
Observation 1: The repetition behavior for multi-slot PUCCH transmission is different from multi-slot PDSCH and multi-slot PUSCH, which may impact forward compatibility.

Therefore, we think that for the repetitions that are “spilled over” should not be seen as UE-specific data. In other words, if a multi-slot PUCCH transmission is scheduled to start at slot n, then the multi-slot PUCCH transmission after slot n+-1, if needed, should be conditioned on dynamic SFI, i.e., gNB should have the ability to reserve the flexible symbols for other use after slot n+-1. From resource utilization flexibility perspective, multi-slot PUCCH is more aligned with multi-slot PDSCH/PUSCH in this way.
The method is especially beneficial for larger. Therefore, to allow for more configurability, the method is applied when  is larger than a certain threshold, which should be configurable per PUCCH resource. That is, if the threshold  is configured, then if a multi-slot PUCCH transmission is scheduled to start at slot n, the multi-slot PUCCH transmission after slot n+-1 should only be transmitted in the slots where semi-static DL/UL assignment and dynamic SFI do not indicate conflicting directions. Since the threshold  will have RRC impact, it can be supported in later releases.

Proposal 1: If a multi-slot PUCCH is indicated to start at slot n, then the repetition of the multi-slot PUCCH in a slot after slot n+-1, if needed, is transmitted if the symbols used for the multi-slot PUCCH in the slot is indicated as UL by dynamic SFI, if dynamic SFI is detected. Otherwise, the repetition is transmitted if the symbols used for the multi-slot PUCCH in the slot is indicated as UL or unknown by the semi-static DL/UL assignment, if it is provided.


Conclusions
Based on the discussion, we have the following observation and proposal. Text Proposal is provided in Appendix.
Observation 1: The repetition behavior for multi-slot PUCCH transmission is different from multi-slot PDSCH and multi-slot PUSCH, which may impact forward compatibility.
Proposal 1: If a multi-slot PUCCH is indicated to start at slot n, then the repetition of the multi-slot PUCCH in a slot after slot n+-1, if needed, is transmitted if the symbols used for the multi-slot PUCCH in the slot is indicated as UL by dynamic SFI, if dynamic SFI is detected. Otherwise, the repetition is transmitted if the symbols used for the multi-slot PUCCH in the slot is indicated as UL or unknown by the semi-static DL/UL assignment, if it is provided.
Reference
[1] Chairman’s Notes, RAN1 #91, Reno, USA, November 27 – December 1, 2017.
[2] Chairman’s Notes, RAN1 #AH1801, Vancouver, Canada, January 22 – 26, 2018.
Appendix
---------------------------------- Begin of Text Proposal in TS38.213----------------------------------
[bookmark: _GoBack]
11.1.1 UE procedure for determining slot format
…
For a set of symbols of a slot that are indicated as flexible by higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated, when provided to a UE, or when higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot
· If one or more symbols from the sets of symbols are symbols in a control resource set configured to the UE for PDCCH monitoring, the UE receives PDCCH in the control resource set only if DCI format 2_0 indicates that the one or more symbols are downlink symbols.  
· If DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format with CRC scrambled by C-RNTI indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE follows the indication of the DCI format with CRC scrambled by C-RNTI. 
· 
If DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format with CRC scrambled by C-RNTI indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot, or indicating to the UE to transmit PUCCH in the set of symbols of the slot, if the slot is within -1 slots, as described in Subclause 9.2.6, from a slot indicated to the UE as described in Subclause 9.2.3, the UE follows the indication of the DCI format with CRC scrambled by C-RNTI. 
· If DCI format 2_0 indicates the set of symbols of the slot as flexible, the UE considers the set of symbols as reserved and does not transmit or receive in the set of symbols.
· If the UE is configured by higher layers transmission of trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in the set of symbols of the slot, the UE shall transmit trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in the set of symbols of the slot only if DCI format 2_0 indicates the set of symbols of the slot as uplink
…
----------------------------------- End of Text Proposal in TS38.213-----------------------------------
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