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1 Introduction

In RAN1 NR #89 meeting, discussions on group common PDCCH were held, and the following is agreed. 

Agreements:
· The SFI transmitted in a group-common PDCCH can indicate the slot format related information for one or more slots
· The slot format related information informs the UEs of the number of slots and the slot format(s) related information of those slots
· FFS: how to interpret the SFI when the UE is configured with multiple bandwidth parts
· FFS: details for UE behaviour
· FFS: A UE may be configured to monitor for at most one group-common PDCCH carrying slot format related information (SFI) in a slot
Agreements:
· 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

2 Discussions 
2.1 UE operations according to the SFI contents
From our companion contribution [1], the SFI contents and the detailed use cases are discussed. The UE behavior according to the contents and use cases can be defined. In the [1], two approaches are introduced to handle collision between GC PDCCH and semi-static/dynamic indication of SFI.
The first approach is that ‘other’ is be defined as two different types, ‘Unknown’ and ‘Reserved’. UE is indicated the SFI ‘other’, however UE has to behave differently according to the type of ‘other’
With ‘Unknown’, it can be considered that DCI can override ‘Unknown’. ‘Unknown’ is the resources UE cannot assume anything, thus it is reasonable to follow the DCI if DCI is delivered after the GC PDCCH.
With ‘Reserved’, rate matching on reserved resource is assumed. The dynamic signaling or semi-static configuration cannot override ‘Reserved’. However, if ‘reserved’ is for a set of UEs, the set of UEs may utilize the resource based on specific configuration or DCI (e.g., URLLC UEs or future UEs). In this sense, even with ‘Reserved’, different behavior may be necessary depending on the purpose of reservation. 

Based on the discussion, our proposal is to define ‘single’ type for ‘other’ resource as ‘Unknown’ where each configuration or dynamic DCI may take different approach to handle ‘Unknown’ resource. In other words, different behavior in handling collision between semi-static or dynamic indication and GD-PDCCH can be considered for various use cases. 
Proposal 1: Configuration/indication-dependent UE behavior can be defined according to the usage case to utilize ‘other’ resource type. 
The candidates of override rule configuration are followed.
· For ‘Unknown’
· Both Semi-static configuration & DCI can override

· Neither semi-static configuration nor DCI can override

· Only Semi-static configuration can override

· Only DCI can override

2.2 UE operation when UE loses the SFI
When a UE has not acquired GC PDCCH, we can consider the UE’s fall back operations as follows,
· UE cannot assume slot format based on GC PDCCH. Information from other configurations such as DCI and semi-static configuration depending on the priority rule discussed in above can provide additional information. 

If the UE operates according to the default format or latest format, some problems may come up. In the case of that the indented slot format is U but UE considers as D, it may not be an issue, because UE will expect the downlink and ready to receive signal. And if UE is scheduled via UL grant to transmit uplink, it also be fine. However, in the opposite case that the indented slot format is D but UE considers as U, the problem can be occurred. When UE needs to transmit periodic SRS or uplink signal in the grant-free slot and if semi-static resource can be overridden by slot format indication, UE cannot sure to transmit signal. In the case of that semi-static resource is not overridden by slot format indication, UE already knows where the periodic resources are transmitted in, thus it is not issue to UE to transmit the signal. 
Proposal 2: If semi-static slot format configuration is given and it cannot be changed by GC-PDCCH, semi-static configuration can be followed in this case. Otherwise, UE can assume resource type is ‘Unknown’ on the resources that the UE has not acquired GC-PDCCH.

2.3 UE operation according to the GP configurations

In unpaired spectrum where uplink and downlink are used in a TDM manner, unless some other enhancements are assumed, it is generally assumed that a network may operate either downlink or uplink at one time regardless of numerologies used. In LTE, cell-specific GP length is configured to all UEs. This, however, can be very inefficient in NR framework. For example, if GP length is configured as 2 OS based on 15 kHz numerology, it becomes 8 OS on 60 kHz regardless of actually necessary GP length of UEs utilizing 60 kHz. Given different propagation delays, different numerologies and different QoS requirements, it is therefore natural to consider UE-specific GP configuration in NR rather than assuming cell-specific UE-common GP configuration. 
Proposal 3: NR supports UE-specific GP configuration. 

The basic slot with GP is introduced in the [1]. In signaling D and U portion from a GC PDCCH, it can indicate worst case for D and U portion where D and U portions are indicated based on the largest GP that the network supports. With this approach, dynamic scheduling to utilize ‘Unknown’ indicated by slot indication can be used for D or U for UEs with smaller GP.  In terms of GP determination, it can be based on the dynamic scheduling (i.e., after indicated DL and before indicated UL) where GP can be determined by UE autonomously.  

Proposal 4: SFI in GC PDCCH assumes the maximum GP that the network supports. 

Proposal 5: GP is created by a UE based on scheduling information. 
3 Conclusion 
In this contribution, we discuss on UE behavior for the group common PDCCH. Based on the discussion, we obtained following proposals.
Proposal 1: Configuration/indication-dependent UE behavior can be defined according to the usage case to utilize ‘other’ resource type. 
Proposal 2: If semi-static slot format configuration is given and it cannot be changed by GC-PDCCH, semi-static configuration can be followed in this case. Otherwise, UE can assume resource type is ‘Unknown’ on the resources that the UE has not acquired GC-PDCCH.

Proposal 3: NR supports UE-specific GP configuration. 

Proposal 4: SFI in GC PDCCH assumes the maximum GP that the network supports. 

Proposal 5: GP is created by a UE based on scheduling information. 
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