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1. Introduction
At the RAN1#89 meeting, the following agreements were made on UE behavior for ‘group common PDCCH’ [1]:
	Agreements at RAN1#89 meeting:
· In ‘Slot format related information’, ‘other’ is at least:
· ‘Unknown’
· UE shall not assume anything for the symbol with ‘Unknown’ by this information
· FFS: UE behavior when the UE receives the information for the symbol from SFI and broadcast DCI and/or UE-specific DCI and/or semi-static signaling/configuration
· FFS: ‘Empty’
· UEs can use this resource for interference measurement
· UE may assume there is no transmission


At the RAN1#Jan. ad-hoc meeting, the following agreements were made regarding to slot format related information [2]:
	Agreements at RAN1 #Jan. ad-hoc meeting:
· NR supports a ‘group common PDCCH’ carrying information of e.g. the slot structure. 
· If the UE does not receive the ‘group common PDCCH’ the UE should be able to receive at least PDCCH in a slot, at least if the gNB did not transmit the ‘group common PDCCH’.
· The network will inform through RRC signalling the UE whether to decode the ‘group common PDCCH’ or not
· Common does not necessarily imply common per cell.
· Continue the discussion on the detailed content of the ‘group common PDCCH’ including usage for TDD and FDD
· The term ‘group common PDCCH’ refers to a channel (either a PDCCH or a separately designed channel) that carries information intended for the group of UEs.

· ‘Slot format related information’ 
· Information from which the UE can derive at least which symbols in a slot that are ‘DL’, ‘UL’ (for Rel-15), and ‘other’, respectively
· FFS: if ‘other’ can be subdivided into ‘blank’, ‘sidelink’, etc

· 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


At the RAN1#86 meeting, the following agreements were made regarding to UL and DL transmission direction assignment: [3]
	Agreements at RAN1#86 meeting:
· NR supports at least semi-statically assigned DL/UL transmission direction as gNB operation
· The assigned DL/UL transmission direction can be signalled to UE by higher layer signaling



In this contribution, our views on UE behavior for ‘group common PDCCH’ are provided. Note that our views on structure and possible contents on ‘group common PDCCH’ are presented in [4] and [5], respectively.
2. Discussion 
2.1 UE behavior for UL/DL transmission direction indication
Based on the current agreements, there are different ways to signal/indicate the UL/DL transmission direction, e.g., semi-static higher layer signaling and dynamic indication in SFI carried by group common PDCCH. DL assignment or UL grant carried by regular PDCCH can also be interpreted as dynamic indication since it actually assigns DL or UL channels/signals. Relation among those signaling which signals/indicates the UL/DL transmission direction shall be clarified.
[bookmark: OLE_LINK2]It should be discussed/considered whether the different UL/DL transmission directions are indicated in semi-static signaling/configuration or group common PDCCH or UE-specific PDCCH, i.e., whether conflict happens. To answer this question, we need to clarify how to utilize different UL/DL transmission direction indication/signaling. From our point of view, SFI is used to change the UL/DL transmission direction of given slot(s) for dynamic TDD operation. And in this scenario, semi-static signaling/configuration can be used to ensure some essential operations, e.g., synchronization signal (SS) transmission, PRACH, etc. Besides, UE-specific DCI is used to schedule a UL/DL data by indicating the position/duration of scheduled data. Therefore, in some cases, collision among different indication/signaling may occur. To avoid ambiguity, proper UE behavior should be defined. 
In the following, based on whether semi-static signaling/configuration is configured, UL/DL transmission direction collision and corresponding UE behavior are discussed:
· [bookmark: _GoBack]UE is configured with semi-static signaling/configuration for a resource
In dynamic TDD operation, semi-static signaling/configuration is mainly used to ensure essential operation, e.g., synchronization signal (SS) transmission, PRACH, etc. Besides, the semi-static signaling/configuration can ensure the alignment UL/DL transmission directions among neighboring cells and/or systems/operators sharing the spectrum. Therefore, when a UE is configured with UL/DL transmission directions by semi-static signaling/configuration, ideally and typically, the NW shall not provide conflict indication to the UE by dynamic indication, either by SFI carried by the group common PDCCH or by DL assignment/UL grant of UE-specific PDCCH. Therefore, if collision between semi-static signaling/configuration and dynamic signaling/configuration (either indicated by group common PDCCH or UE-specific PDCCH) occurs, it must be an error case. In this case, the UE shall follow the semi-static signaling/configuration. 
· UE is not configured with semi-static signaling/configuration for a resource
In this case, there is a possibility that a conflict indication in the UE-specific DCI scheduling a data transmission and in the SFI carried by group common PDCCH can occur, since SFI can inform the slot format for one or multiple slots. Besides, cross-slot scheduling or multiple slots scheduling are supported by UE-specific DCI. It would be restrictive if the SFI indication and UE-specific DCI indication shall always be the same. Therefore, following cases need to be considered.
· [bookmark: OLE_LINK5]Case 1: Conflict indication in the same slot
· Case 2: Conflict indication in different slots
· Case 2-1: UE-specific DCI conflict with SFI from earlier slot
· Case 2-2: UE-specific DCI conflict with SFI from later slot
In case 1, conflict indication of  UL/DL transmission directions by UE-specific DCI and SFI is unreasonable and therefore, UE is not expected to receive such collision for the same slot and this can be handled by gNB scheduling. In case 2, the situation is different. UE-specific DCI may schedule a data that is different from the UL/DL transmission direction indication in prior SFI. For example, as shown in Fig.1, SFI in slot n informs the UE that the slot formats of slot n+1 are DL-only slots. However, due to the arrival of UL URLLC data, the UE-specific DCI in slot n+1 schedules a UL URLLC data in some symbols. In this case, UE-specific DCI conflicts with earlier indication in SFI. To ensure the reliable transmission of URLLC, the UE should follow the latest indication in UE-specific DCI. One the other hand, it is also possible that SFI indicates a different UL/DL transmission direction from previous scheduling by UE-specific DCI. For example, as shown in Fig.2, UE-specific DCI in slot n schedule a DL data in slot n+1. However, due to the arrival of a UL URLLC data, some symbols in slot n+1 may be indicated as UL by SFI, so that the UE can transmit the UL URLLC data in the corresponding symbols. In this case, SFI in the later slot conflicts with UE-specific DCI. Since URLLC has higher priority, UE should follow the latest indication in SFI to ensure the transmission of URLLC data.
[image: ]
Fig.1 UE-specific DCI conflict with SFI in earlier slot
[image: ]
Fig.2 UE-specific DCI conflict with SFI in later slot

Based on the discussion above, we have the following proposal for UE behavior on UL/DL transmission direction:
Proposal 1: 
· For UL/DL transmission direction indication, following UE behavior can be defined:
· when UE is configured with semi-static signaling/configuration:
· UE should follow semi-static signaling/configuration.
· when UE is not configured with semi-static signaling/configuration, 
· UE should follow the latest L1 signaling.
2.2 UE behavior for ‘Unknown’ SFI
It was agreed that in addition to UL/DL transmission directions, slot format related information can also indicate the slot(s)/symbol(s) as ‘Unknown’ where the UE shall not assume anything for the symbol(s) with ‘Unknown’. Similar with the duplicate indication for UL/DL transmission direction, there is a possibility that a conflict indication between the UE-specific DCI and the ‘Unknown’ SFI can occur. Same as the discussion above, following cases can be considered:
· Case 1: ‘Unknown’ SFI conflict with DCI of the same slot
· Case 2: ‘Unknown’ SFI conflict with DCI of different slots
· Case 2-1: ‘Unknown’ SFI conflict with DCI from the earlier slot
· Case 2-2: ‘Unknown’ SFI conflict with DCI from the later slot
For case 1, the UE-specific DCI schedules a UL/DL data in the symbol(s) indicated as ‘Unknown’, one possibility is that the gNB wants to reserve some resources for self-scheduling. Therefore, SFI should take priority. Otherwise, there is no need to indicate the symbol(s) as ‘Unknown’ since the gNB can simply not schedule a UL/DL data in the corresponding symbols. For case 2, in our view, following the latest indication can work well. For case 2-1, from the gNB perspective, it should have a reason to indicate a resource as ‘Unknown’, e.g., for resource reservation, thus UE should follow the latest indication in SFI. For case 2-2, since ‘Unknown’ is indicated before the UL/DL data scheduling, if the ‘Unknown’ is for some special uses with higher priority, the gNB can simply not schedule UL/DL data in the later UE-specific DCI. Otherwise, the gNB may want to change the mind for previous indication, hence to enable gNB to change the mind, UE should follow the latest indication in UE-specific DCI. 
Proposal 2: 
· For ‘Unknown’ SFI, following UE behavior can be defined:
· For conflict in the same slot, UE should follow the indication in SFI.
· For conflict in different slot, UE should follow the latest indication.
3. Conclusion
In this contribution, we discussed the UE behavior for ‘group common PDCCH’. Our proposals for this issue are summarized as below.
Proposal 1: 
· For UL/DL transmission direction indication, following UE behavior can be defined:
· when UE is configured with semi-static signaling/configuration, 
· UE should follow semi-static signaling/configuration.
· when UE is not configured with semi-static signaling/configuration, 
· UE should follow the latest L1 signaling.
Proposal 2: 
· For ‘Unknown’ SFI, following UE behavior can be defined:
· For conflict in the same slot, UE should follow the indication in SFI.
· For conflict in different slot, UE should follow the latest indication.
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