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 Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK16][bookmark: OLE_LINK15]In the last RAN1 meeting, namely RAN1 #99 during the Rel-16 NR-U WI phase, all formal RAN1 discussions on Rel-16 NR-U including DL channels/RSs had been finished. After the meeting, the initial versions of physical layer specifications including 38.211/212/213/214/215 and 37.213 were distributed, discussed and updated by email discussion, and finally endorsed in the plenary RAN #86 meeting in Dec. 2019. At present, the released formal specification 38.xxx series and 37.213 version 16.0.0 have included Rel-16 NR-U features.
In the version 16.0.0, we find some agreements are not captured and some descriptions do not accurately reflect the specific content of agreements, as well as some editorial errors. In this contribution, we provide our views on NR-U DL channels for Rel-16 specifications.
 Discussion
2.1 	TP1 in 38.212 for search space set group switching
In the endorsed version of Rel-16 NR RRC parameter list [1], DL part in which as shown in Table 1, we do not find the parameter “searchSpaceSwitching-r16 = “explicit” ” that specified in 3GPP TS 38.212 v16.0.0 Clause 7.3.1.3.1 Format 2_0 [2].  In fact, both in the endorsed RRC parameter list and in 3GPP TS 38.213 V16.0.0 [3], “SearchSpaceSwitchTrigger-r16” is defined to provide position in DCI of the bit field indicating search space switching flag for a group of serving cells in searchSpaceSwitchingGroup-r16 if it is configured. Obviously, parameter “SearchSpaceSwitchTrigger-r16” covers the function of “searchSpaceSwitching-r16 = “explicit” ”. Therefore, we suggest to use “SearchSpaceSwitchTrigger-r16 is configured” instead of  “searchSpaceSwitching-r16 = “explicit” ” in 3GPP TS 38.212 v16.0.0 Clause7.3.1.3.1 Format 2_0.
Table 1: Consolidated parameter list for Rel-16 NR after RAN1 99 in [1]
	WI code
	Sub-feature group
	Parameter name in the spec
	Description

	NR_unlic-Core
	DL signals and channels
	
availableRB-SetPerCell-r16
	Add in SlotFormatIndicator.
Provides position in DCI of the bit(s) indicating the availability of RB sets (corresponding to LBT bandwidths) of a serving cell with index servingCellId. A list of  availableRB-SetsPerCell-r16 objects is configured for one or more serving cells. 

	NR_unlic-Core
	DL signals and channels
	CO-DurationPerCell-r16
	Add in SlotFormatIndicator. 
If configured, provides position in DCI of the bit field indicating Channal Occupancy duration for serving cell servingCellId.
A list of CO-DurationPerCell-r16 objects is configured for one or more serving cells. 

This parameter is optionally configured. If not configured, the UE uses SFI indication to determine the channel occupancy duration (if SFI is available).

	NR_unlic-Core
	DL signals and channels
	CO-DurationList-r16
	Add in CO-DurationPerCell-r16

	NR_unlic-Core
	DL signals and channels
	SearchSpaceSwitchTrigger-r16
	Add in SlotFormatIndicator. 
If configured, provides position in DCI of the bit field indicating search space switching flag for a group of serving cells in searchSpaceSwitchingGroup-r16. A list of SearchSpaceSwitchTrigger-r16 objects is configured for one or more groups of serving cells.

	NR_unlic-Core
	DL signals and channels
	searchSpaceGroupIdList-r16
(Example, no RAN1 decision)
	Add in SearchSpace.
If configured, it provides a list of search space group IDs to which the search space set is associated.

maxSearchSpaceGroup-r16 is 2

FFS if type3 CSS should be excluded

This IE is example to capture the following agreement. RAN2 can decide how to optimize the RRC signaling design. 
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.
o 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.
o 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.

	NR_unlic-Core
	DL signals and channels
	searchSpaceSwitchingTimer-r16
	TBD

	NR_unlic-Core
	DL signals and channels
	searchSpaceSwitchingGroup-r16
	The serving cells in the group will be bundled for the search space group switching purpose
• One more groups can be configured, maximum is FFS



Reference: 3GPP TS 38.213 V16.0.0 [3]
11.1.1	UE procedure for determining slot format
For each serving cell in the set of serving cells, the UE can be provided: 
-	....
-	a location of a bitmap in DCI format 2_0, having a one-to-one mapping with a set of RB sets [6, TS 38.214] of the serving cell, where a value of ‘0’ indicates that an RB set is available for receptions and a value of ‘1’ indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16, and the bitmap in DCI format 2_0. The RB set remains available or unavailable until the end of the indicated channel occupancy duration.
-	a location and a length of a channel occupancy duration field in DCI format 2_0, by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided, the remaining channel occupancy duration for the serving cell is a number of slots, starting from a slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats.
-	 a location of a search space set group switching field in DCI format 2_0, by SearchSpaceSwitchTrigger-r16, that indicates a group from two groups of search space sets for PDCCH monitoring for scheduling on the serving cell as described in Subclause 11.5.2

According to above analysis, the following changes to TS 38.212 V16.0.0 [2] are proposed:

< Start of text proposal for 38.212 [2]>

[bookmark: _Toc524694428]7.3.1.3.1	Format 2_0
DCI format 2_0 is used for notifying the slot format, COT duration, available RB set, and search space group switching. 
The following information is transmitted by means of the DCI format 2_0 with CRC scrambled by SFI-RNTI:
-	Slot format indicator 1, Slot format indicator 2, …, Slot format indicator N.
-    If the higher layer parameter availableRB-SetPerCell-r16 is configured, 
-	Available RB set Indicator 1, Available RB set Indicator 2, …, Available RB set Indicator N1, 
-   If the higher layer parameter CO-DurationPerCell-r16 is configured
-	 COT duration indicator 1, COT duration indicator 2, …, COT duration indicator N2.
-   If the higher layer parameter searchSpaceSwitching-r16 = “explicit”SearchSpaceSwitchTrigger-r16 is configured
-	Monitoring group flag 1, Monitoring group flag 2, …, Monitoring group flag [M].
The size of DCI format 2_0 is configurable by higher layers up to 128 bits, according to Subclause 11.1.1 of [5, TS 38.213]. 
< End of text proposal>

2.2 	TP2 in 38.211 DMRS for PDSCH mapping type B
In the RAN1 #99 meeting, the following two agreements for DMRS pattern are reached. The agreements confirm that a DMRS symbol will be dropped, if the DMRS symbol falls in the last symbol of the type-B allocation including durations of 12 and 13. The existing 38.211 V16.0.0 [4] describes the UE is not expected to receive a DM-RS symbol beyond the :th symbol for all other values of the PDSCH duration  (i.e. except for 2/7/12/13). The existing description in 38.211 V16.0.0 [4] can cover the content of the agreements for the durations of 7 and 13 implicitly, but no cover the durations of 2 and 12. For the sake of simplicity, we propose “other” in “for all other values of the PDSCH duration ” can be deleted.
	Agreement: (RAN1#99, Nov. 2019)
If a DMRS symbol falls in the last symbol of the type-B allocation, the DMRS symbol is dropped. 
· Note: This is same as specified in Rel-15 for durations 2/4/7.

Agreement:  (RAN1#99, Nov. 2019)
For PDSCH type B durations of 12 and 13, if a DMRS symbol falls in the last symbol of the type-B allocation or on or after symbol 12 (indexing starts from 0) of the slot, the DMRS symbol is dropped. 




< Start of text proposal for 38.211 [4]>

[bookmark: _Toc29230377][bookmark: _Toc19796501][bookmark: _Toc26459727]7.4.1.1	Demodulation reference signals for PDSCH
[bookmark: _Toc19796503][bookmark: _Toc29230379][bookmark: _Toc26459729]< Unchanged parts are omitted >
7.4.1.1.2	Mapping to physical resources
[bookmark: _Hlk500881005]< Unchanged parts are omitted >
For PDSCH mapping type B

-	if the PDSCH duration   OFDM symbols for normal cyclic prefix or  OFDM symbols for extended cyclic prefix, and the front-loaded DM-RS of the PDSCH allocation collides with resources reserved for a search space set associated with a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and until no collision with any CORESET occurs, and
-	if the PDSCH duration  is 2 symbols, the UE is not expected to receive a DM-RS symbol beyond the second symbol,
-	if the PDSCH duration  is 7 symbols for normal cyclic prefix or 6 symbols for extended cyclic prefix: 
-	the UE is not expected to receive the front-loaded DM-RS beyond the fourth symbol, and
-	if one additional single-symbol DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol, respectively, of the PDSCH duration, otherwise the UE should expect that the additional DM-RS is not transmitted;
-	if the PDSCH duration  is 12 or 13 symbols, the UE is not expected to receive a DM-RS symbol mapped to symbol 12 or later in the slot;
-	for all other values of the PDSCH duration , the UE is not expected to receive a DM-RS symbol beyond the :th symbol;
-	if the PDSCH duration  is 2 or 4 OFDM symbols, only single-symbol DM-RS is supported. 
[bookmark: _Hlk26363339]-	if the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList, then  shall be incremented by one in all slots.
[bookmark: _GoBack]< Unchanged parts are omitted >

< End of text proposal>

 Conclusion
In this contribution, we provide two TPs for DL channels, wherein one TP for search space set group switching and the other for DMRS pattern for PDSCH mapping type B.
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