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1 Introduction

At the RAN1#91 meeting, the following agreements and working assumption were made with regard to G-C PDCCH [1]:

Agreements:

· On SSB transmission

· SSB transmission can happen in semi-static DL

· SSB transmission can happen in semi-static unknown

· Symbols configured to transmit SSB cannot be overwritten to UL

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:

· In a UE PDCCH monitoring occasion, if dynamic SFI “unknown” is received (not overwritten) for at least one symbol configured for UE PDCCH, the UE is not expected to monitor the PDCCH 

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

· Transmission 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

Working assumption:

· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support

· The SFI for one FDD slot is configured with 2 entries in multi-slot configuration 

· Even slot is for DL BWP, and odd slot is for UL BWP

· Same mechanism can be applied to SUL case

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 

Agreements:

· In Rel-15, on coding of any PDCCH (including GC-PDCCH)

· The coding has at least 12 bits before CRC

· If the payload size is 11 bits or less, zero-padding to 12 bits

Agreements:

· On the indicated effective range of the dynamic SFI, the earliest slot the SFI can be applied is the same slot

· FFS: The DL cancellation and UL cancellation action time

In the contribution, we discuss some remaining aspects and provide correction in the specification on G-C PDCCH and dynamic SFI.  
2 On dynamically reserved symbols
As described in Section 9.2.3 in 38.213 [2], in case when dynamic SFI indicates flexible symbols which are also indicated as flexible symbols by semi-static SFI, these flexible symbols are defined as reserved symbols. Note that the definition of dynamically reserved symbols is unclear and may not be supported for NR. 

Further, even if these flexible symbols indicated by dynamic SFI are same as these indicated by semi-static SFI, according to the agreement, these flexible symbols can be overridden by UE specific DCI. Dynamically reserved symbols may imply these symbols are mainly targeted for forward compatibility and cannot be used for UE specific data transmission, which contradicts previous agreements. Hence, in our view, the following statement is incorrect and should be removed from the specification. Based on the discussions above, the draft text proposal is described as follows:
=== Start of text proposal for 38.213 v15.0.0 Subclause 9.2.3 ===
…


…
=== end of text proposal for 38.213 v15.0.0 Subclause 9.2.3 ===
Proposal 1:

· Remove the definition of dynamically reserved symbols in Subclause 9.2.3 in TS 38.213.

3 Minimum application time for GC PDCCH
The UE should have sufficient processing time available to consider the indicated SFI for a slot or set of slots. 

In this regard, the following was listed as an open issue at RAN1 #91:

· FFS: The DL cancellation and UL cancellation action time

In the above, “DL cancellation” refers to the case wherein a symbol, otherwise to be processed as a DL symbol (either for PDCCH monitoring, or CSI-RS measurements, or DL SPS, etc.), is indicated either as flexible (“X”) or UL symbol via dynamic SFI in GC PDCCH. For such cases, note that the UE is not expected to transmit UL unless also indicated via UE-specific signaling. Thus, the expected actions on the part of the UE could be: (i) not receive anything in the DL if the UE knows of such an indication from dynamic SFI before the occurrence of the concerned symbol, or (ii) cancel anything received on such a symbol in case the UE is aware of such an indication from dynamic SFI after the occurrence of the concerned symbol. 
Both of these are feasible actions, and thus, there is no need to define a “DL cancellation action time”.  
On the other hand, for UL cancellation, the implication is that the UE may need to refrain from transmission of any UL channel/signal on such affected symbols. To achieve this, the UE needs to process the GC PDCCH as well as the trigger appropriate commands from the baseband to the RF components to refrain from transmissions. The set of actions involved are quite similar to the case wherein a UE receives an UL grant and needs to prepare for PUSCH transmission, with exception of the time for preparing the UL TB or physical signal. However, the latter may already be performed by the UE until the UL cancellation command is realized. 

Hence, for UL cancellation, it is reasonable to consider a minimum application time that corresponds to the minimum processing time N2 (the minimum processing time dimensioned for PDCCH-end to PUSCH-start).

Proposal 2:

· For application time for GC PDCCH.
· There is no need to define a “DL cancellation action time”.

· For UL cancellation, the action time equals the N2 value corresponding to the SCS of the received DCI format 2_0.
4  UE behaviour for GC PDCCH
In this section, we consider the following cases related to UE behaver for GC PDCCH monitoring and Tx/Rx of physical signals and channels in case of time-domain conflicts with determined link directions. 
Case 1: DCI granted multi-slot transmission
As agreed in the email discussion, UE behavior for long PUCCH with multiple slots is defined as captured below. In particular, in case when the number of consecutive UL symbols (may include unknown symbols) which are configured in semi-static DL/UL configuration, is greater than the duration indicated by PUCCH resource allocation, UE shall continue the transmission. 

Same mechanisms can be defined for DCI granted multi-slot transmission including PDSCH/PUSCH. In this case, UE may derive the number of available DL or UL symbols according to semi-static DL/UL configuration and decides whether to postpone the transmission or reception. 

	Agreement
When a UE receives a grant to transmit the long PUCCH over K slots where K is configured by higher layers, with duration of N symbol in each slot indicated by the DCI grant, with transmission starting in slot M, the UE is expected to do the following 

· If the UE receives the semi-static UL/DL configuration, the UE is expected to transmit the long PUCCH on the slot(s), starting from slot M, where the number of consecutive UL (FFS:  and/or Unknown) symbols >= N starting at the starting symbol indicated by PUCCH resource allocation. This continues until the UE has transmitted K slot(s) of long PUCCH.

· If the UE does not receive any semi-static UL/DL configuration, the UE is expected to transmit long PUCCH over K consecutive slots, starting from slot M, starting at the starting symbol in each slot indicated by PUCCH resource allocation.


Case 2: Semi-statically or semi-persistently configured multi-slot transmission
For semi-statically or semi-persistently configured multi-slot transmission, e.g., Type 1 or 2 grant free uplink transmission, in case when 

· dynamic SFI over-writes some symbols of a multi-slot transmission or 

· Some symbols in multi-slot transmission have different DL/UL direction which are indicated by semi-static DL/UL configuration or
· Some symbols are over-written by UE specific DCI

UE may cancel the multi-slot transmission or reception over aggregated slots. However, to improve the spectrum efficiency by avoiding cancelling all the multi-slot Tx/Rx, it may be more desirable to only drop the slot where the number of available symbols is not sufficient for Tx/Rx. 
Case 3: Conflict between periodic transmission and configured UL transmission

As specified in NR, UE is not expected conflicting DL and UL direction from semi-static and dynamic slot configuration. However, for certain scenarios, this may not be always guaranteed by network scheduling. For instance, in case when UE is configured with SR transmission with symbol level periodicity, it is likely that SR resource may collide with other DL or UL signals. For instance, depending on configured SR periodicity, SR resource may collide with synchronization signal block (SSB) or configured control resource set (CORESET) as shown in Figure 1.
In this case, UE shall not transmit any periodic or semi-statically configured UL transmission if one or more of symbols for the UL transmission overlaps with symbols that are not configured as DL or UL symbol via semi-static UL-DL configuration, but correspond to symbols with SSB transmissions or CORESET for PDCCH monitoring. 
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Figure 1. SR collision with CORESET
Proposal 3
· For DCI granted multi-slot transmission, if  UE receives the semi-static UL/DL configuration, UE derives the number of available DL or UL symbols according to semi-static DL/UL configuration and decides whether to postpone the transmission or reception.
· For semi-statically or semi-persistently configured multi-slot transmission, when dynamic SFI over-writes some symbols of a multi-slot transmission or some symbols in multi-slot transmission have different DL/UL direction which are indicated by semi-static DL/UL configuration or over-written by UE specific DCI, UE drops the slot where the number of available symbols is not sufficient for Tx/Rx.
· UE shall not transmit any periodic or semi-statically configured UL transmission if one or more of symbols for the UL transmission overlaps with symbols that are not configured as DL or UL symbol via semi-static UL-DL configuration, but correspond to symbols with SSB transmissions or CORESET for PDCCH monitoring.

5 Conclusions

In this contribution, we discuss some remaining aspects and provide correction in the specification on GC PDCCH and dynamic SFI. Further, we summarize the proposals as follows:
Proposal 1:

· Remove the definition of dynamically reserved symbols in Subclause 9.2.3 in TS 38.213.

Proposal 2:

· For application time for GC PDCCH.
· There is no need to define a “DL cancellation action time”.

· For UL cancellation, the action time equals the N2 value corresponding to the SCS of the received DCI format 2_0.
Proposal 3
· For DCI granted multi-slot transmission, if  UE receives the semi-static UL/DL configuration, UE derives the number of available DL or UL symbols according to semi-static DL/UL configuration and decides whether to postpone the transmission or reception.
· For semi-statically or semi-persistently configured multi-slot transmission, when dynamic SFI over-writes some symbols of a multi-slot transmission or some symbols in multi-slot transmission have different DL/UL direction which are indicated by semi-static DL/UL configuration or over-written by UE specific DCI, UE drops the slot where the number of available symbols is not sufficient for Tx/Rx.
· UE shall not transmit any periodic or semi-statically configured UL transmission if one or more of symbols for the UL transmission overlaps with symbols that are not configured as DL or UL symbol via semi-static UL-DL configuration, but correspond to symbols with SSB transmissions or CORESET for PDCCH monitoring.
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