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1. Introduction

In this contribution, we discuss the remaining issues for GC PDCCH including the action time of dynamic SFI, the gap for DL to UL switching, and the number of switching points within a slot. 


2. Action time of dynamic SFI
From the email discussion [90b-NR-24], for the symbols not under DL/UL from semi-static DL/UL assignment, DL/UL direction implied by measurement can be overwritten by unknown or UL/DL from dynamic SFI. In this case the UE behavior will be the cancellation of the measurement or measurement related transmission. However, the action time of such cancellation and the action time of the new transmission are not clear. In our view, K2/N2 and K0 should be taken into consideration. Therefore, we have
Proposal 1. 
· When an UL direction implied by measurement is overwritten as unknown or DL by an SFI received at slot n, the UL operation can be canceled after
· slot n+1 for 15kHz SCS 

· slot n+1 for 30 kHz SCS   

· slot n+2 for 60kHz SCS   

· slot n+3 for 120kHz SCS   

· When a DL direction implied by measurement is overwritten as unknown or DL by an SFI received at slot n, the DL operation can be canceled in the same slot n.
· When an UL direction implied by measurement is overwritten as DL by an SFI received at slot n, the DL operation associated with the SFI can start after
· slot n+2 for 15kHz SCS
· slot n+2 for 30kHz SCS   

· slot n+3 for 60kHz SCS   

· slot n+4 for 120kHz SCS   

· When a DL direction implied by measurement is overwritten by UL by an SFI received at slot n, the UL operation associate with the SFI can start after
· slot n+max(2,K2) for 15kHz SCS
· slot n+max(2,K2) for 30kHz SCS 

· slot n+max(3,K2) for 60kHz SCS
· slot n+max(4,K2) for 120kHz SCS
        where K2 is determined using the baseline UE processing time capability.


3. Gap for DL to UL switching
At the UE side, the switching time from DL to UL consists of propagation delay and UE RF switching delay. The propagation delay is covered by the timing advance signaled by the gNB. Since in NR the minimum value of timing advance is 7 µs, in our view the gap for DL to UL switching should be larger than 14 µs, and such constraint is irrespective of SCS. However, from the SFI formats shown in Table 4.3.2-3 in 38.211 15.0.0 (2017-12), the smallest gap is one OFDM symbol. When the SCS is 120 kHz, the gap with one OFDM symbol is too small to satisfy the14 µs constraint. Therefore, we propose
Proposal 2. Adopt either one of the following options

Option 1. For 120 kHz subcarrier spacing, UE is not expected to receiver a slot configuration in which the gap is one OFDM symbol from the cell-specific semi-static assignment, UE-specific semi-static assignment, or dynamic SFI (text proposal is shown below).
Option 2. Add “1-symbol GP for 120 kHz SCS in unpaired spectrum” into the NR feature list and make it optional.
--------------------------------------- begin of the text proposal in Section 11.1.1 38.213 -------------------------------------------

For each serving cell that a UE is configured by higher layers with the parameter SFI-applicable-cells
For a set of symbols of a slot, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols of the slot as uplink and to detect a DCI format with CRC scrambled by C-RNTI and indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot.

For a set of symbols of a slot, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols in the slot as downlink and to detect a DCI format with CRC scrambled by C-RNTI and indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
For a set of symbols of a slot that are indicated as downlink/uplink by higher layer parameter UL-DL-configuration-common or, when provided, by higher layer parameter UL-DL-configuration-dedicated, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols of the slot as uplink/downlink, respectively, or as flexible.
For a set of symbols of a slot that are indicated as 
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 by higher layer parameter DL-BWP-m, a UE is not expected to detect a DCI format 2_0 and indicating a combination of slot formats which contain one or more slots of format 28, 31, 34, 35, 36, 54, or 55.

--------------------------------------- end of the text proposal in Section XXX 38.211    --------------------------------------------


4. Number of switching points

In 3GPP RAN1#90bis meeting, it was agreed that the single slot format table supports up to two DL/UL switching points per slot. From the NR discussion, the motivation to use two switching point is to meet the 0.5ms user-plane latency requirement for URLLC [1]. In our view, one UL/DL switching point for 120 kHz (i.e., 0.125ms per switching point) within a slot is enough to satisfy the requirement and thus there is no need to support two DL/UL switching points within a slot. Using two switching points for 120 kHz SCS, (i.e., 0.0625ms per switching point) is overdesigned for the URLLC latency requirement. Therefore, we propose
Proposal 3. Adopt either one of the following options

Option 1. A UE is not expected to receive a slot format configuration in which there are two DL/UL switching points for all SCSs (test proposal is shown below). 
· FFS on the SCSs for which UE is not expected to receive two switching points configuration.
Option 2. Add “More than one switching points within a slot in unpaired spectrum” into the NR feature list and make it optional.
--------------------------------------- begin of the text proposal in Section 11.1.1 38.213 -------------------------------------------

For each serving cell that a UE is configured by higher layers with the parameter SFI-applicable-cells
For a set of symbols of a slot, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols of the slot as uplink and to detect a DCI format with CRC scrambled by C-RNTI and indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot.

For a set of symbols of a slot, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols in the slot as downlink and to detect a DCI format with CRC scrambled by C-RNTI and indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
For a set of symbols of a slot that are indicated as downlink/uplink by higher layer parameter UL-DL-configuration-common or, when provided, by higher layer parameter UL-DL-configuration-dedicated, a UE is not expected to detect a DCI format 2_0 and indicating the set of symbols of the slot as uplink/downlink, respectively, or as flexible.
For a set of symbols of a slot that are indicated as 
[image: image2.wmf]]
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 by higher layer parameter DL-BWP-m, a UE is not expected to detect a DCI format 2_0 and indicating a combination of slot formats which contain one or more slots of format 54, 55, 56, 57, 58, 59, 60, 61.

--------------------------------------- end of the text proposal in Section XXX 38.213    --------------------------------------------


5. Conclusion
From above discussions, we have

Proposal 1. 
· When the UL direction implied by measurement is overwritten by unknown or DL from SFI received at slot n, the UL operation can be canceled after
· slot n+1 for 15kHz SCS 

· slot n+1 for 30 kHz SCS   

· slot n+2 for 60kHz SCS   

· slot n+3 for 120kHz SCS   

· When the DL direction implied by measurement is overwritten by unknown or UL from SFI received at slot n, the DL operation can be canceled in same slot n.
· When the UL direction implied by measurement is overwritten by DL from SFI received at slot n, the UE-specific DL data transmission can be started after
· slot n+2 for 15kHz SCS
· slot n+2 for 30kHz SCS   

· slot n+3 for 60kHz SCS   

· slot n+4 for 120kHz SCS   

· When the DL direction implied by measurement is overwritten by UL from SFI, the UE-specific UL data transmission can be started after
· slot n+max(2,K2) for 15kHz SCS
· slot n+max(2,K2) for 30kHz SCS 

· slot n+max(3,K2) for 60kHz SCS

· slot n+max(4,K2) for 120kHz SCS

        where K2 is determine using the baseline UE processing time capability.
Proposal 2. Adopt either one of the following options

Option 1. For 120 kHz subcarrier spacing, UE is not expected to receiver a slot configuration in which the gap is one OFDM symbol from the cell-specific semi-static assignment, UE-specific semi-static assignment, or dynamic SFI (text proposal is shown below).
Option 2. Add “1-symbol GP for 120 kHz SCS in unpaired spectrum” into the NR feature list and make it optional.
Proposal 3. Adopt either one of the following options

Option 1. A UE is not expected to receive a slot format configuration in which there are two DL/UL switching points for all SCSs (test proposal is shown below). 
· FFS on the SCSs for which UE is not expected to receive two switching points configuration.
Option 2. Add “More than one switching points within a slot in unpaired spectrum” into the NR feature list and make it optional.
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