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1. Introduction

In last meeting, the following agreements and working assumptions are achieved for DL signals and channels design in NR-U [1]:

Agreement:
Add a COT duration bit-field per serving cell in GC-PDCCH, i.e., DCI format 2_0

· The following are configurable by RRC:

· Presence of this bit-field

· Location of this bit-field in the DCI

· Length of this bit-field in the DCI 
· FFS: Whether a single value will suffice in which case, the length is not configurable
· Encoding of the bit field value, i.e., what COT duration corresponds to which bit-field value
· If a UE receives this bit-field, it applies the knowledge about end-of-COT at least for the purpose of UL transmission LBT category switching in a gNB-acquired COT

· If this field is not present, UE should use SFI indication to determine end-of-COT (if SFI is available)
· FFS: details for this SFI-based mechanism
· FFS: Whether the duration is encoded as e.g., total length or remaining length.

· FFS: Granularity the signalled duration

Agreement:
· A UE can be provided with at least two groups (FFS: more than two groups) of search space sets for PDCCH. The UE can be configured to switch between the groups, indicated based on at least the following alternatives.
· Alt 1: implicitly e.g. after detection of [FFS: DL burst, (WB-)DM-RS, GC-PDCCH and/or PDCCH] and/or e.g., based on information on COT structure.

· Alt 2: explicitly in GC-PDCCH and/or PDCCH
· Search space sets that are not part of the configured groups (e.g., a common search space set) will always be monitored by the UE regardless of the search space set indication

· A single search space set can be part of more than one group.

· It is up to RAN2 to optimize the signalling to minimize overhead.

In this contribution, we will have some discussions on the design of DL signals and channels.
2. Discussions 
2.1 Dynamic PDCCH monitoring
When two groups of search space sets for PDCCH is provided to a UE, the switching between the two groups should be based on whether the UE is within a COT or not. According to the discussions in last meeting, a COT could be initiated by either gNB or UE. For both gNB and UE initiated COT, switch between the search space sets groups should be considered. If only explicit indication is supported, there is no problem for gNB initiated COT. However, for UE initiated COT, the starting point is uplink and without explicit indication in downlink. In order to support search space sets groups switching for the downlink part following the uplink transmission, implicitly indication for two groups switching should also be considered. 
Proposal 1: Alt.1 (implicitly indicating for two groups switching) should be supported.
For implicitly indicating, different cases should be considered. When UE detects WB DM-RS within a gNB initiated COT, PDCCH decoding is required. After decoding of (GC-)PDCCH, UE could switch search space set monitoring mode. Meanwhile, the length of a COT could be achieved in GC-PDCCH to fix the within COT mode search space set monitoring length. For UE initiated COT, the length of the COT is indicated in UCI and within COT mode search space set monitoring should also be supported during the indicated COT length.
Proposal 2: Search space set monitoring group switching should also be allowed for a UE initiated COT.
2.2 Multiple PDSCH length
In last meetings, PDSCH processing times for different new durations is discussed and some offline proposals is achieved [2]. The offline proposals for processing time for new PDSCH type B durations should be confirm. 
Proposal 3: The following processing time for new PDSCH type B durations should be used:

For UE processing capability 1

if L>=7 then d1,1 = 0

if L>=4 and L<=6, then d1,1 = 7-L

if L>=2 and L<=3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

For UE processing capability 2 

if L>=7 then d1,1 = 0

if L>=3 and L<=6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH

if the number of PDSCH symbols allocated is 2


if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3

otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH. 
2.3 Channel occupancy time and frequency domain structure indication for LBE
If a COT duration bit-field is not present, UE should use SFI indication to determine end-of-COT. A simple way to indicate the end-of-COT slot is by configuring “F” at the end of the slot. RRC signaling could also configure all “F” slot or reserved format for out COT indication. According to current slot in 38.213, the number of slot format ending with “F” is limited. More slot format ending with “F” could be considered for the indication of end-of-COT. 
Proposal 4: When COT duration bit-field is not present in COT indication, slot format ending with “F” could be used to indicate end-of-COT.
As for the COT duration indication, remaining length indication is preferred. The main consideration for the COT length indication is that UE could understand the remaining COT length when it receives the COT duration indication. If total length is indicated and UE could not know the relative position within a COT when it receives the COT length indication, the indication is invalid. With remaining length indication, UE could explicitly achieve the remaining COT length after COT indication decoding and all operations within a COT could work. 
Proposal 5: The duration of COT length is encoded as the remaining length. 
3. Conclusion
In summary, the following proposals are provided:
Proposal 1: Alt.1 (implicitly indicating for two groups switching) should be supported.

Proposal 2: Search space set monitoring group switching should also be allowed for a UE initiated COT.

Proposal 3: The following processing time for new PDSCH type B durations should be used:

For UE processing capability 1

if L>=7 then d1,1 = 0

if L>=4 and L<=6, then d1,1 = 7-L

if L>=2 and L<=3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

For UE processing capability 2 

if L>=7 then d1,1 = 0

if L>=3 and L<=6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH

if the number of PDSCH symbols allocated is 2


if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3

otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH. 
Proposal 4: When COT duration bit-field is not present in COT indication, slot format ending with “F” could be used to indicate end-of-COT.

Proposal 5: The duration of COT length is encoded as the remaining length. 
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