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Introduction
In this contribution we continue discussing some remaining issues that we think deserve to be resolved in Rel.16. 
Remaining issue discussion
COT indication
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

It has been agreed that COT duration bit-field per serving cell is given in DCI2_0 and the design principle follows a similar way as SFI indication in Rel.15, e.g. location of the bit-field and length of the bit-field. The length of the bit-field should ensure the maximum reachable end-of-COT, which further depends on the granularity of the duration. A conservative way is that design targets the max value of the COT (i.e. MCOT, 8 ms or 10 ms), so that a single length value can be configured.
Proposal 1: 	A max reachable COT end can be targeted, in this case single length of bit-field is enough . 
Regarding the granularity of the duration, symbol-level and slot-level can be considered jointly. Similar idea as TDD-UL-DL-Pattern in Rel.15 that uses a combination of slot and symbol can be considered.
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Proposal 2: 	The granularity of COT duration should be a combination of slot-level and symbol-level, following Rel.15 TDD-UL-DL-Pattern configuration


From last meeting, another leftover is the definition of indicated COT. Two proposals were raised, either the total COT duration or the remaining COT. In our view, the total COT duration cannot be used without any reference starting point. This means that the UE has to be additionally informed about the starting point or determined by its own based on some other rules. While for the definition of remaining COT, at least it points to a starting point for counting this indicated COT duration which is the moment of DCI2_0 reception. Therefore we think that total COT duration as such is not a complete COT information and the UE needs to understand it together with a reference starting point. But remaining COT seems a complete information. 
Obsv. 1: 	Total COT duration does not seem a complete COT information and it needs to be understood with reference starting time, with which it turns to be remaining COT. The difference between these two might be different reference starting points
Proposal 3: 	Both remaining COT and total COT duration can be used, as long as the reference point is clarified
 Search space switching

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.

The search space switching has two-folded motivations. In the first, it allows gNB to quickly schedule UEs as long as it obtains the COT. In the second, once the COT is established, the UE can switch to a lower frequent monitoring occasion to reduce power consumption. Thus, we believe that alt-1 can nicely address the motivations. Regarding Alt-2, it is rather an optimization and can be further discussed in later releases, since for Rel.16 we don’t see an immediate necessity of having this feature. Moreover, the decision of search space switching based on the detection of GC-PDCCH and/or PDCCH detection has more robust reliability. 




Proposal 4: 	For search space switching between two configured groups, Alt-1 should be supported in Rel.16.
Proposal 5: 	The decision for search space switching should at least be based on the detection of GC-PDCCH and/or PDCCH 
PDCCH monitoring for FBE 
For frame based equipment (FBE), the gNB’s transmission is predictable. If GC-PDCCH carrying structure indication is configured, the search space for structure indication transmission could be configured with an offset to the starting point of the fixed frame period, so that gNB can have enough processing time to prepare the frequency domain indication. Figure 2 gives an example of this case.


Figure 2: PDCCH monitoring for FBE
UE should assume the offset duration between the starting point of the fixed frame period and the slot used for GC-PDCCH transmission is DL resource. In addition, if no DL signals/channels are detected within the offset duration and GC-PDCCH carrying structure indication is not detected for one fixed frame period, the UE could stop the remaining PDCCH monitoring of this fixed frame period.
Proposal 6: 	Search space for structure indication transmission could be configured with an offset to the starting point of the fixed frame period so that gNB can have enough processing time to prepare the frequency domain indication.
  
DMRS design
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 7: 	DMRS sharing among channels within DRS should be considered in NR-U.
CSI-RS design
In NR-U, one DL BWP can be configured with multiple LBT subbands to support wideband operation. If wideband BWP is configured as active BWP, gNB can transmit on parts or whole of the BWP based on LBT results. If gNB transmits DL signals/channels on parts of the BWP, then guardbands between any two LBT subbands which are not contiguous should be reserved to avoid interfering transmission on neighbor LBT subbands. If gNB transmits DL signals/channels on whole of the BWP, then no guardbands need to be reserved and all the resource within the BWP can be used for DL transmission. 
Since resource between two contiguous LBT subbands may or may not be reserved as guardbands depending on LBT results, how to configure CSI-RS in this case should be considered. One simple way is that CSI-RS is not transmitted on those PRBs which may be taken as guardbands between any two contiguous LBT subbands within one BWP.
Proposal 8: 	CSI-RS should not be transmitted on PRBs which may be taken as guardbands between any two contiguous LBT subbands within one BWP. 
Conclusions
In this contribution, the following proposals are made.
Obsv. 1: 	Total COT duration does not seem a complete COT information and it needs to be understood with reference starting time, with which it turns to be remaining COT. The difference between these two might be different reference starting points

Proposal 1: 	A max reachable COT end can be targeted, in this case single length of bit-field is enough.
Proposal 2: 	The granularity of COT duration should be a combination of slot-level and symbol-level, following Rel.15 TDD-UL-DL-Pattern configuration
Proposal 3: 	Both remaining COT and total COT duration can be used, as long as the reference point is clarified
Proposal 4: 	For search space switching between two configured groups, Alt-1 should be supported in Rel.16.
Proposal 5: 	The decision for search space switching should at least be based on the detection of GC-PDCCH and/or PDCCH 
Proposal 6: 	Search space for structure indication transmission could be configured with an offset to the starting point of the fixed frame period so that gNB can have enough processing time to prepare the frequency domain indication.
Proposal 7: 	DMRS sharing among channels within DRS should be considered in NR-U.
Proposal 8: 	CSI-RS should not be transmitted on PRBs which may be taken as guardbands between any two contiguous LBT subbands within one BWP. 
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