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Introduction
In RAN1meeting #96bis, the following agreement related to DL signals and channels was agreed:
Agreement:
Only further discuss/consider Option 3 (PDSCH mapping type B with durations other than 2/4/7 symbols) as potential enhancements to PDSCH transmissions.
In this contribution, discussions related to DL signals and channels which including PDSCH transmission duration, DL burst detection, dynamic PDCCH monitoring, COT indication, and DMRS sharing are provided. 
Discussion 
2.1 PDSCH transmission in a partial slot
In SI stage, four options have been discussed as possible candidates for PDSCH transmission in a partial slot at least for the first PDSCH(s) transmitted in a DL transmission burst.
· Option 1: PDSCH(s) as in Rel-15 NR
· Option 2: Punctured PDSCH depending on LBT outcome
· Option 3: PDSCH mapping type B with durations other than 2/4/7 symbols
· Option 4: PDSCH across slot boundary
According to the discussion in RAN1 meeting #96bis, Option 1 is supported, Option 2 and Option 4 are not considered in Rel-16 NR-U, while whether Option 3 can be supported as potential enhancements to PDSCH transmissions is FFS. 
The difference between Option 1 and Option 3 is that Option 3 could introduce additional PDSCH transmission durations other than 2/4/7 symbols. In our view, allow smaller duration for PDSCH transmission is beneficial for gNB starts transmission with less padding duration when it initiates a COT, which can improve the frequency utilization efficiency in unlicensed spectrum. On the other hand, a finer PDSCH transmission duration will require more frequently blind detection at UE side, which may increase UE implementation complexity and power consumption. Since PDSCH with 2 symbols transmission is already supported in Rel-15, there is no need to support PDSCH transmission with durations other than 2/4/7 symbols.
Proposal 1: 	Option 3 (PDSCH mapping type B with durations other than 2/4/7 symbols) is not supported in Rel-16 NR-U.
2.2 DL burst detection 
The following candidate solutions are discussed for detection of a DL burst by UE:
1) DM-RS in GC-PDCCH together with GC-PDCCH content
2) Wideband DM-RS in GC-PDCCH together with GC-PDCCH content
3) DM-RS without GC-PDCCH content
4) Wideband DM-RS in CORESET
5) Wideband DM-RS in GC-PDCCH
6) DM-RS in GC-PDCCH or CSI-RS
There is no agreement that GC-PDCCH should be transmitted at the beginning of a DL burst, so it is better not to associate a DL burst detection to a GC-PDCCH. In addition, it is better to clarify that from UE perspective, the detection of scheduled PDCCH/PDSCH and the detection of GC-PDCCH in a DL burst should be independent. For a UE which is scheduled a PDSCH reception or a PUSCH transmission, it can determine the DL burst by receiving the DL grant or UL grant; for a UE which is not scheduled a PDSCH reception or a PUSCH transmission, it can determine the DL burst by DM-RS detection. To improve the reliability of DM-RS blind detection, wideband DM-RS can be considered.    
Proposal 2: 	Detection of a DL burst by UE can be determined by receiving: 1) at least one DL grant; 2) at least one UL grant; 3) wideband DM-RS in CORESET. 
2.3 Dynamic PDCCH monitoring 
From time domain perspective, three phases for PDCCH monitoring are identified:
· Phase A: Outside of gNB’s COT
· Phase B: Beginning of gNB’s COT
· Phase C: Remainder of gNB’s COT 
In our view, UE’s behavior for PDCCH monitoring effort in each phase and how UE determines the phase change could be:
· PDCCH monitoring effort in Phase A: mini-slot level PDCCH monitoring
· PDCCH monitoring effort in Phase B: mini-slot level PDCCH monitoring
· PDCCH monitoring effort in Phase C: mini-slot/slot level PDCCH monitoring
· UE transition from Phase A to Phase B: receiving 1) at least one DL grant; 2) at least one UL grant; 3) wideband DM-RS in CORESET
· UE transition from Phase B to Phase C: phase B up to the first slot boundary of a COT, Phase C after that slot boundary
· UE transition from Phase C to Phase A: end indication in a GC-PDCCH
From frequency domain perspective, two phases for PDCCH monitoring can be considered: 
· Phase A’: Outside of gNB’s COT
· Phase B’: Inside of gNB’s COT
Similarly, UE’s behavior for PDCCH monitoring effort in each phase and how UE determines the phase change could be:
· PDCCH monitoring effort in Phase A’: CORESET in configured LBT subbands
· PDCCH monitoring effort in Phase B’: CORESET in transmitted LBT subbands
· UE transition from Phase A’ to Phase B’: explicit indication of gNB’s LBT outcome
· UE transition from Phase B’ to Phase A’: end indication in a GC-PDCCH
Proposal 3: 	PDCCH monitoring efforts from time domain perspective and that from frequency domain perspective should be considered independently.
2.4 COT indication
Wideband DMRS can be used to notice UE that a COT is started. It may benefit UE’s power consumption and some related mechanisms can be discussed. For example, a UE can try to detect the wideband DMRS by using a configuration with short periodicity. If the UE has detected a wideband DMRS, then it knows a COT is started and starts to monitor PDCCH by using a configuration with long periodicity. In addition, wideband DMRS can be configured with short periodicity at the beginning of a COT, if a UE missed the first wideband DMRS, it may detect the second one and the rest parts of the COT can be utilized.
Besides, a COT indication is used to notice UE the structure of the COT, e.g. the duration, the UL/DL configuration, rate matching related information. If a UE missed the COT indication, the UE can’t know the end of the COT, the frame structure of the COT and where the rate matching resources are. So, introducing more than one COT indications within a COT may be necessary as well.
Proposal 4: 	Introduce more than one COT indications within a COT can be considered.  
2.5 DMRS
In NR, during the initial access procedure, an UE needs to decode several channels, such as the PBCH, PDCCH for RMSI, PDSCH for RMSI, RACH related PDCCH and PDSCH. While decoding a channel, the UE needs to obtain the associated DMRS to estimate the channel. In Rel-15, each channel has its own DMRS design with different time/frequency domain resources and sequences.
In NR-U, basic DL channels for initial access are defined in a DRS. Based on this assumption and consider the QCL relationship, the initial access related channels within a DRS can share a set of DMRS, e.g. the DMRS in PBCH can also be used as a part of the DMRS for RMSI PDSCH. 
Proposal 5: 	DMRS sharing among channels within DRS should be considered in NR-U.
Conclusions
[bookmark: _GoBack]In this contribution, discussions related to DL signals and channels which including PDSCH transmission duration, DL burst detection, dynamic PDCCH monitoring, COT indication, and DMRS sharing are provided. The following proposals are made.
Proposal 1: 	Option 3 (PDSCH mapping type B with durations other than 2/4/7 symbols) is not supported in Rel-16 NR-U.
Proposal 2: 	Detection of a DL burst by UE can be determined by receiving: 1) at least one DL grant; 2) at least one UL grant; 3) wideband DM-RS in CORESET. 
Proposal 3: 	PDCCH monitoring efforts from time domain perspective and that from frequency domain perspective should be considered independently.
Proposal 4: 	Introduce more than one COT indications within a COT can be considered.  
Proposal 5: 	DMRS sharing among channels within DRS should be considered in NR-U.
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