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According to the guidance by RAN1 (vice-)chairman, this email discussion is to be finalised by 28 May; if necessary, followed by endorsing the corresponding TPs by 3 June.

SFI (+other fields) presence configurability in DCI format 2_0 (B5)
vivo (R1-2003368)
In RAN1#100bis-e [1], the following agreement was made on SFI presence in DCI 2_0:
Agreement:
RAN1 to decide in RAN#101e whether R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication  in DCI format 2_0

As discussed on our companion paper for Rel15 CR [3], NR Rel-15 already provides flexibility for SFI presence in DCI 2_0 when designing the RRC signaling. It is naturally that this flexibility is extended to NR Rel-16. Besides, the fields other than SFI seems more important for NR unlicensed operation, it is really a waste that SFI is mandatory present in this case. 
[bookmark: _Ref40449658]Proposal 4: Support the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication in DCI format 2_0.

 ZTE (R1-2003448)
According to TS 38.331 V16.0.0, SFI field in DCI format 2_0 is configurable since slotFormatCombToAddModList and slotFormatCombToReleaseList are optional.
SlotFormatIndicator ::=     SEQUENCE {
    sfi-RNTI                    RNTI-Value,
    dci-PayloadSize             INTEGER (1..maxSFI-DCI-PayloadSize),
    slotFormatCombToAddModList  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF SlotFormatCombinationsPerCell                                    OPTIONAL, -- Need N
    slotFormatCombToReleaseList SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex                 OPTIONAL, -- Need N
    ..., 
}
In addition, in Clause 11.1.1 of TS 38.213 V16.1.0, it describes that “This clause applies for a serving cell ... configured to an UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.” As slotFormatCombToAddModList and slotFormatCombToReleaseList are optional, thus we believe that at least from the perspective of above specifications, Rel-15 NR supports not sending SFI in DCI format 2_0.
11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
Although it may be odd to support not sending SFI in DCI format 2_0 in Rel-15 NR as SFI is only field defined in DCI format 2_0, there is more rationality in Rel-16 NR-U.
Firstly, maximum number payload of DCI format 2_0 scrambled with SFI-RNTI is 128 bits, which was originally only designed to notify slot format information. SFI index indicating SlotFormatCombinationId (0-511) for each cell needs 9 bits in DCI format 2_0. If a list of SlotFormatCombinations for the UE's serving cells includes 16 serving cells (maxNrofAggregatedCellsPerCellGroup = 16), DCI format 2_0 can only be used to indicate SFI. Therefore, If SFI must be included in DCI format 2_0, it will result in there are no sufficient bits to indicate COT duration, search space switching(SSS) trigger or available RB set information.
dci-PayloadSize             INTEGER (1..maxSFI-DCI-PayloadSize),
maxSFI-DCI-PayloadSize   INTEGER ::= 128   -- Max number payload of a DCI scrambled with SFI-RNTI
In addition, in some cases, SFI indication is not necessary, while either of COT duration, search space switching(SSS) trigger or available RB set indication is required for NR-U operation. For example, slot/symbol structure during the COT has already been configured by tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated or dynamic scheduling. Furthermore, even if SFI needs to be informed, it is not necessary to be indicated repeatedly, while other fields e.g. SSS group trigger or remaining COT may need to be indicated multiple times during the COT. Thus Rel-16 NR-U should support the case where UE is not configured with SFI-index field but configured with any of the following: COT duration, SS-switching trigger and RB-sets indication in DCI format 2_0. If RAN1 agrees that Rel-15 NR SFI-index is mandatory and Rel-16 NR-U SFI-index is optional in DCI format 2_0, some modifications should be made on configuring “slotFormatCombToAddModList” and slotFormatCombToReleaseList” in TS 38.331. For physical layer spec, we propose the following TP#1 to capture above points in TS 38.212.
Proposal 4: Rel-16 NR-U should support the case where UE is not configured with SFI-index field but configured with any of the following: COT duration, SS-switching trigger and RB-sets indication in DCI format 2_0. The following TP #1 can be considered.
------------------------------------- < Start of TP#1 for Clause 7.3.1.3.1 of 38.212 > ------------------------------------------
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:
[bookmark: _Hlk37183227]-		If the higher layer parameter slotFormatCombToAddModList is configured
-  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 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> -----------------------------------------------------

Huawei (R1-2003510)
There was discussion on the configurability of SlotFormatCombinationsPerCell in SlotFormatIndicator in RAN1#100-e and RAN1#100bis-e and following intermediate agreement reached [1].
Agreement:
RAN1 to decide in RAN#101e whether R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication in DCI format 2_0.
SlotFormatCombinationsPerCell is an optional field in SlotFormatIndicator in Rel-15 according to TS38.331 v15.8.0, although it is usually configured with detection of DCI format 2_0 because SFI is the only information in DCI format 2_0 in Rel-15. However, more fields are introduced in NR-U Rel-16 and they are expected to work separately from SFI. For example, UE can determine PDCCH monitoring, wideband CSI-RS validation and LBT type switching based on available RB set indicator together with SFI or COT duration. The monitoring group flag for explicit SS set group switch can also work independently of other fields in DCI format 2_0. So all fields in DCI format 2_0 should be able to be configured individually.  
Proposal 3: The configuration of AvailableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16 could be configured separated from that of SlotFormatCombinationsPerCell. The corresponding text proposal is in TP#2 in the appendix.

MediaTek (R1-2003654)
In RAN1#100bis e-meeting, it was agreed that RAN1 should decide whether R16 supports DCI format 2_0 can be configured without SFI-index field [3].
Agreement from RAN1#100bis
RAN1 to decide in RAN#101e whether R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication in DCI format 2_0 




In R15 NR, dynamic SFI indication is the only functionality supported in DCI format 2_0, thus it is nature that SFI-index field is always present when UE is configured to monitoring DCI format 2_0. However, in R16 NR-U, more functionalities are introduced in DCI format 2_0 and RAN1 doesn't have any agreement that these additional functions have to operate with dynamic SFI indication. 
From RRC configuration’s perspective, according to the latest CR for TS38.331 [4] from RAN2, SlotFormat CombinationsPerCell, availableRB-SetPerCell-r16, CO-DurationPerCell-r16 and SearchSpaceSwitchTrigger-r16 are individually and optionally configured in slotformatindictor IE. Thus, in current RRC configuration, it is pretty clear that a DCI format 2_0 can be configured without presence of SFI-index field, and change is not needed in RAN2 specification.
From UE’s point of view, determining remaining channel occupancy duration from DCI format 2_0 could be essential from many aspects. However, determining remaining channel occupancy duration from CO-duration filed would be the baseline instead of SFI-index field since support of dynamic SFI indication is much more complicated than just reading a value from CO-duration filed.
Consequently, in our view, at least R16 should support the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication in DCI format 2_0, and spec changes are necessary for TS38.212 and TS38.213.
Proposal 4: R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication in DCI format 2_0, and spec changes are necessary for TS38.212 and TS38.213.

Ericsson (R1-2003840)
The following agreement was made during the last RAN1 meeting.
Agreement:
RAN1 to decide in RAN#101e whether R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication in DCI format 2_0.
During the development of Rel-15 NR, a couple of features were discussed that could be indicated to the UE via a GC-PDCCH. Among those, SFI (slot format information) was agreed and specified. In order words, there was no other feature in Rel-15 than SFI to be indicated to UEs by DCI format 2_0.
In Rel-16, within the NR-U WI, three additional features that are included in the list below, were agreed to be supported and communicated to a group of UEs by DCI format 2_0. Therefore, in Rel-16, the DCI format 2_0 can be used to indicate any of the following:
· Indication of slot format
· Indication of gNB channel occupancy in time
· Indication of availability of RB-sets
· Indication of search space set switching

Note that from an RRC perspective, configuration of the corresponding parameters for each feature is optional. However, a proper operation requires that the relevant parameters be configured by the network. Whether the operation of the new features introduced in Rel-16 is conditioned on presence of SFI configuration, i.e. the Rel-15 feature, has been discussed in previous meetings. In the following, we express our view with respect to each of the Rel-16 features:
Dependency of indication of gNB channel occupancy in time on SFI
As per TS 38.213, a UE can be provided
[bookmark: _Hlk40278585]a location 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 first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by 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 thea slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats
As can be seen from the above, the provision of SFI is one means to determine the remaining channel occupancy duration, but it is not the only means. Channel occupancy information can also be provided by the channel occupany duration field in DCI format 2_0 with CO-DurationPerCell-r16. Hence, while there is a dependence for the indication of a gNB channel occupancy in time on SFI, there is no necessity for SFI to be provided for this purpose.

Dependency of indication of search space set switching to SFI
It has been argued that for implicit switching from group 1 to group 0 when the monitoring group flag, SearchSpaceSwitchTrigger-r16, is not provided, and when CO-DurationPerCell-r16 and SFI are not provided, the UE would not be able to determine when to perform the switch. However, from the text in the specification excerpted below, if DCI format 2_0 is configured but no means of determining the channel occupancy duration is provided either via CO-DurationPerCell-r16 or SFI, the UE should just perform the switch when the timer expires. Furthermore, the gNB can also configure CO-DurationPerCell-r16 along with SearchSpaceSwitchTrigger-r16 so that operation without SFI is still possible.

	10.4	Search space set switching
////=============================
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0




Dependency of indication of availability of RB-sets with SFI
As per TS38.213, the UE can be provided
-	a location of an available RB set indicator field in DCI format 2_0 that is
-  	one bit, if intraCellGuardBandDL-r16 for the serving cell indicates no intra-cell guard-bands are configured, where a value of '1' indicates that the serving cell is available for receptions, a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16, and the serving cell remains available or unavailable for reception until the end of the indicated channel occupancy duration
-  	a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, if intraCellGuardBandDL-r16 for the serving cell indicates intra-cell guard-bands are configured, where the bitmap includes  bits and  is the number of RB sets in the serving cell, a value of '10' indicates that an RB set is available for receptions, and a value of '01' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16,. The RB set indicator field includes  bits where  is the number of RB sets in the serving cell. Aand an RB set remains available or unavailable for receptions until the end of the indicated channel occupancy duration
In this case, it is apparent that if the available RB set indicator field is to be provided to the UE along with the configuration of availableRB-SetPerCell-r16, then the gNB should provide some means to determine the end of the channel occupancy duration for this to be useful. Once again, such information can be provided by CO-DurationPerCell-r16 and the provision of SFI is not necessary.

Based on the above discussion, we observe the following.
SFI is not necessary for providing information via DCI 2_0 on one or more of remaining channel occupancy duration, availability of RB-sets and search space switch trigger
Channel occupancy duration, SFI and Search Space Switching can be configured without any dependencies on other fields in DCI 2_0
Availability of RB-sets needs to be configured with either channel occupancy duration or SFI 

Considering the above, we propose the following where the second text proposal below is the same as the one proposed in [3].
[bookmark: _Toc40366259][bookmark: _Toc40476112]   CO-duration, SS-switching trigger and RB-sets indication can be configured in DCI format 2_0 without configuration of the SFI-index field. Adopt the following text proposals for TS38.212 and TS38.213.

--------------------------- Begin TP for TS 38.213-------------------------
11.1.1	UE procedure for determining slot format
This clause applies when the UE is configured to monitor PDCCH for detection of DCI format 2_0 for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
--------------------------- End TP ------------------------------
---------------------------- Begin TP for TS 38.212 ----------------------------
[bookmark: _Toc36046360][bookmark: _Toc29326614][bookmark: _Toc19798780][bookmark: _Toc36045954][bookmark: _Toc26467251][bookmark: _Toc29327764][bookmark: _Toc36046214]7.3.1.3	DCI formats for other purposes
[bookmark: _Toc36046361][bookmark: _Toc29326615][bookmark: _Toc29327765][bookmark: _Toc26467252][bookmark: _Toc36045955][bookmark: _Toc19798781][bookmark: _Toc36046215]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:
-	If the higher layer parameter slotFormatCombToAddModList is configured
-	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 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 Clause 11.1.1 of [5, TS 38.213].
-------------------------- End TP for TS 38.212 --------------------------------


 LG (R1-2004011)
In RAN1#100-e meeting, it was discussed whether or not a UE is allowed to monitor DCI format 2_0 not containing SFI-index field.
	11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 


Based on above paragraphs quoted from TS 38.213 specification, it is observed that only for a serving cell configured with slotFormatCombToAddModList and slotFormatCombToReleaseList, a UE can monitor DCI format 2_0 associated with the serving cell based on provided SFI-RNTI and its payload size.

Observation #1: Based on RAN1 Rel-15 NR specification, in order to enable a UE to monitor DCI format 2_0 for a serving cell, SFI-index field should be configured for the serving cell.

Therefore, for NR-U, it should be the baseline for a UE to assume that SFI-index field is always configured in DCI format 2_0, same as in Rel-15 NR.

Proposal #1: For NR-U, in order to enable a UE to monitor DCI format 2_0 for a serving cell, SFI-index field should be configured for the serving cell, same as in Rel-15.

Additionally, in RAN1#100-e meeting, UE behaviour for the carrier not configured with RB set indicator field was discussed. In our view, this case is allowed only when the carrier is configured with a single RB set or is not configured with any RB set (i.e., no guard band configuration). In other words, UE is expected that RB set indicator field should be configured for a carrier configured with more than one RB sets. One additional condition to allow no RB set indicator field for a carrier could be when DCI format 2_0 is configured to be monitored on the carrier. For instance, in case of cross-carrier indication of DCI format 2_0 for a zero guard band carrier, if RB set indicator field is not configured for the carrier, it could be ambiguous to indicate that the carrier is not available for DL reception.

Proposal #5: RB set indicator field for a serving cell in DCI format 2_0 may not be configured only if the serving cell is configured with a single RB set or no guard band and if DCI format 2_0 for the serving cell is configured to be monitored on the serving cell.

In RAN1#100bis-e, the following agreement was made as an outcome of the discussion on CSI-RS validation.
	Agreement:
RAN1 to decide in RAN#101e whether R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication in DCI format 2_0


Based on the above agreement, we provide our views for the following three cases, from the perspective of CSI-RS validation, if DCI format 2_0 is configured.
· Case 1: DCI format 2_0 contains at least SFI index field.
· Case 2: DCI format 2_0 contains at least either SFI index field or CO duration field.
· Case 3: DCI format 2_0 can contain any of {SFI index, CO duration, RB set indicator, SSSG switching flag}

For Case 1 (DCI format 2_0 contains at least SFI index field),
· If DCI format 2_0 contains SFI index but not CO duration, UE follows Rel-15 rule for CSI-RS validation, that is, UE receives P/SP-CSI-RS only for the case where P/SP-CSI-RS on symbols configured as flexible by higher layer signalling are indicated as downlink by DCI format 2_0.
· If DCI format 2_0 contains both of SFI index and CO duration, UE follows Rel-15 rule for CSI-RS validation except the necessity to handle the case where DCI format 2_0 indicates remaining channel occupancy time shorter than duration provided by SFI-index field, such as Proposal #2 above.
For Case 2 (DCI format 2_0 contains at least either SFI index field or CO duration field),
· If DCI format 2_0 contains SFI index but not CO duration, or if DCI format 2_0 contains both of SFI index and CO duration, UE behaviour is the same as in Case 1.
· If DCI format 2_0 contains CO duration but not SFI index, the following methods can be considered (also can be applied to higher layer configured SPS PDSCH or higher layer configured UL signal/channels):
· Method 1: Within CO duration, UE behaves as if DCI format 2_0 were not to be detected in Rel-15. In other words, UE receives P/SP-CSI-RS unless P/SP-CSI-RS symbols configured as flexible by higher layer signalling are scheduled by UL grant.
· Method 2: For more controllability on RRC-configured P/SP-CSI-RS resources, explicit 1 bit field in DCI format 2_0 can be introduced, where P/SP-CSI-RS within CO duration is valid only when the corresponding bit is set to ‘1’. (For higher layer configured UL case, this bit can be reused or separate 1 bit field can be added)
For Case 3 (DCI format 2_0 can contain any of {SFI index, CO duration, RB set indicator, SSSG switching flag}),
· If DCI format 2_0 contains neither SFI index nor CO duration, the definition of remaining COT duration should be clarified. One possible way could be to define minimum COT duration (e.g., 1 slot) as remaining COT duration for this case. Especially for the case of FBE, remaining COT duration can be defined to the end of FFP (excluding idle region).
· If DCI format 2_0 contains SFI index but not CO duration, or if DCI format 2_0 contains both of SFI index and CO duration, UE behaviour is the same as in Case 1.
· If DCI format 2_0 contains CO duration but not SFI index, the methods suggested for Case 2 can be applied within defined COT duration.

As described above, if DCI format 2_0 is allowed not to contain SFI index field, RAN1 should discuss CSI-RS validation rule at least for Cases 2 and 3, potentially also needs to discuss how to define remaining COT duration for Case 3 and how to control higher layer configured SPS PDSCH or UL signal/channels within COT duration. On the other hand, if DCI format 2_0 includes at least SF index field, as in Rel-15, the already well-defined rules can be applied as much as possible without further discussion/consensus. Therefore, since significant benefit by allowing Cases 2 and 3 is not observed at the cost of RAN1’s further discussion during maintenance stage, we strongly prefer to allow only Case 1 for Rel-16 NR-U.

Proposal #8: For Rel-16 NR-U, do not support the case where UE is configured with DCI format 2_0 for a serving cell but not configured with SFI-index field for the serving cell.


OPPO (R1-2004083)
In RAN1 meeting #100e, whether SFI indication can be configurable or not in DCI format 2_0 is discussed. In our view, SFI indication can be configurable with restriction in LBE case. For example, if RB set indicator is configured, then the UE is expected at least one of SFI indication and COT duration indication is configured, considering that the RB set indicator is used to indicate an RB set remains available or unavailable until the end of the indicated COT duration. In FBE case, SFI indication can be configurable without restriction. If neither SFI indication nor COT duration indication is configured, the COT duration can be determined by the configured FFP period.
Proposal 4: In LBE, the UE is expected to be configured with at least one of SFI indication and COT duration indication if RB set indicator is configured.
Proposal 5: In FBE, the COT duration is determined by the configured FFP period if neither SFI indication nor COT duration indication is configured.
Proposal 6: Adopt TP3 into section 7.3.1.3.1 of TS 38.212 and TP4 into section 11.1.1 of TS 38.213.
------------------------------------TP3: Start of TP 38.212 section 7.3.1.3.1 ---------------------------------------------
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:
-	If the higher layer parameter SlotFormatIndicator is configured, 
     -     Slot format indicator 1, Slot format indicator 2, …, Slot format indicator N.
<Unchanged parts are omitted>
----------------------------------------End of TP 38.212 section 7.3.1.3.1 ---------------------------------------------
------------------------------------TP4: Start of TP 38.213 section 11.1.1 ---------------------------------------------
11.1.1	UE procedure for determining slot format
<Unchanged parts are omitted>
-	a location of a RB set indicator field in DCI format 2_0 that is a bitmap having a one-to-one mapping with the 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. The RB set indicator field includes  bits where  is the number of RB sets in the serving cell. An RB set remains available or unavailable until the end of the indicated channel occupancy duration
-	if higher layer parameters ChannelAccessMode-r16 ='semistatic'  is provided, the indicated channel occupancy duration is a maximum channel occupancy time determined from the configured periodic channel occupancy if neither a SFI-index field nor a channel occupancy duration field is configured. Otherwise, the UE is expected to be configured with at least one of the SFI-index field and the channel occupancy duration field
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 11.1.1 ---------------------------------------------

Nokia (R1-2004255)
One more aspect that remained open is the case when UE is not configured with RB-set indication, in this case UE shall assume all RB-sets are available.
Proposal 2: When UE is not configured with availableRB-SetPerCell-r16, UE shall assume all RB-Sets are available.
In RAN1#100b-e we agreed:
	Agreement:
RAN1 to decide in RAN#101e whether R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication in DCI format 2_0 



When checking TS38.331, it states that slotFormatCombToAddModList is optional. 
[image: ]
On the other hand, RAN1 specification is written such that DCI 2_0 should contain its one and only possible R15 content, i.e. SFI (slotFormatCombToAddModList). However, R16 introduced new content that can be operated on its own. Therefore, we propose that it is clarified that SFI, similarly to CO-duration, SS-switching and RB-set indication may or may not be configured by gNB. 
Proposal 3: Adopt the following minor TPs to clarify that SFI field is optionally configured in DCI format 2_0 in R16. 
· Note: No change to R15 behavior

	TP for TS38.213
11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by any of  
- slotFormatCombToAddModList and slotFormatCombToReleaseList. 
- availableRB-SetToAddModList-r16, and
- SearchSpaceSwitchTrigger-r16, and
- co-DurationPerCellList-r16.       
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET [image: ] for monitoring [image: ] PDCCH candidates for DCI format 2_0 with a CCE aggregation level of [image: ] CCEs as described in Clause 10.1. The [image: ] PDCCH candidates are the first [image: ] PDCCH candidates for CCE aggregation level [image: ] for search space set [image: ] in CORESET [image: ].
<unchanged text omitted >



	TP for TS38.212
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:
-	If the higher layer parameter slotFormatCombToAddModList is configured
-  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”
-	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]. 
<unchanged text omitted >



Sharp (R1-2004322)
In RAN1#100bis_e meeting, it was discussed whether SFI field is mandatory for DCI format 2_0 monitoring configuration or not. Companies had different views and the following agreement was made. 

	Agreement:
RAN1 to decide in RAN#101e whether R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication  in DCI format 2_0 



Compared with semi-static UL/DL configuration, dynamic SFI requires much higher complexity in terms of dynamic Tx/Rx handling such as cancellation of configured transmissions or receptions. In contrast, CO-duration indication affects only UL LBT switching, which needs much less complexity than dynamic Tx/Rx handling. Considering this implementation complexities, it should be allowed for UE to implement CO-duration but not SFI. Therefore, CO-duration configuration should not require SFI configuration.
On the other hand, available RB-set indication is a different story. The duration to which indicated availability is applicable is defined by using the indicated remaining channel occupancy. Without SFI or Co-duration, available RB-set indication does not work. Therefore, available RB-set indication configuration should require either SFI configuration or CO-duration configuration.
For search space switching, the end of CO duration is referred to for fallback from group#1 to group#0. However, this is not the only way to fallback, because a timer-based scheme also enables to switch to group#0. Therefore, SS-switching trigger configuration requires neither SFI nor CO-duration configuration.

Proposal 3:
· DCI format 2_0 does not mandate SFI-index field. DCI format 2_0 should include at least one of SFI-index field, CO-duration indication field and SS-switching trigger field.
· CO-duration indication field configuration does not require SFI-index field configuration.
· Available RB-set indication field configuration requires either CO-duration indication field configuration or SFI-index field configuration.
· SS-switching trigger field configuration requires neither SFI-index field configuration nor Co-duration indication field configuration.

According to the running CR for 38.331 [2], the configurations of availableRB-SetPerCell-r16, CO-DurationPerCell-r16 are of list structures, which are configured independently of SlotFormatCombinationsPerCell as below. 
	[bookmark: _Toc29321509][bookmark: _Toc36836833][bookmark: _Toc20426113][bookmark: _Toc37068099][bookmark: _Toc36843810][bookmark: _Toc36757292]–	SlotFormatIndicator
The IE SlotFormatIndicator is used to configure monitoring a Group-Common-PDCCH for Slot-Format-Indicators (SFI).
SlotFormatIndicator information element
-- ASN1START
-- TAG-SLOTFORMATINDICATOR-START

SlotFormatIndicator ::=     SEQUENCE {
    sfi-RNTI                    RNTI-Value,
    dci-PayloadSize             INTEGER (1..maxSFI-DCI-PayloadSize),
    slotFormatCombToAddModList  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF SlotFormatCombinationsPerCell
                                                                                                                        OPTIONAL, -- Need N
    slotFormatCombToReleaseList SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex                 OPTIONAL, -- Need N
    ...,
    [[
    availableRB-SetToAddModList-r16  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF AvailableRB-SetsPerCell-r16  OPTIONAL, -- Need N
    availableRB-SetToRelease-r16     SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex    OPTIONAL, -- Need N
    searchSpaceSwitchTrigger-r16     SEQUENCE {
        positionInDCI                    INTEGER(0..maxSFI-DCI-PayloadSize-1), 
        id                               CHOICE {
            servingCellId                    ServCellIndex,
            groupId                          INTEGER (0..1)
        }
    } OPTIONAL, -- Need N
    co-DurationPerCellList-r16       SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF    CO-DurationPerCell-r16   OPTIONAL -- Need N
    ]]
}

CO-DurationPerCell-r16 ::=   SEQUENCE {
    servingCellId                ServCellIndex,
    positionInDCI                INTEGER(0..maxSFI-DCI-PayloadSize-1) OPTIONAL,   -- Need M
    subcarrierSpacing            SubcarrierSpacing,
    co-DurationList-r16          SEQUENCE (SIZE(1..64ffsValue)) OF CO-Duration-r16 -- FFS size upper limit 64
}

CO-Duration-r16 ::=    INTEGER (0..ffsValue1120) -- FFS upper limit 560

AvailableRB-SetsPerCell-r16 ::=   SEQUENCE {
    servingCellId                    ServCellIndex,
    positionInDCI                    INTEGER(0..maxSFI-DCI-PayloadSize-1)
}


-- TAG-SLOTFORMATINDICATOR-STOP
-- ASN1STOP




In TS38.213, however, those configurations are per serving cell of the set of serving cells and the serving cells are configured by using SlotFormatCombinationsPerCell. Therefore, we should change 38.213 descriptions accordingly.

In addition, although RAN1 requested RAN2 to include reference subcarrier spacing configuration in CO-DurationPerCell, RAN1 Spec has not captured such RRC parameter.

Proposal 4:
· TS38.213 to clarify serving cells for availableRB-SetPerCell-r16, CO-DurationPerCell-r16 are independent of SlotFormatCombinationsPerCell, and to implement subcarrierSpacing configuration for CO duration indication.
· Adopt the following Text proposal #3.


	
Text proposal #3
--------- beginning of text proposal for TS 38.213 
<omitted>
11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET [image: ] for monitoring [image: ] PDCCH candidates for DCI format 2_0 with a CCE aggregation level of [image: ] CCEs as described in Clause 10.1. The [image: ] PDCCH candidates are the first [image: ] PDCCH candidates for CCE aggregation level [image: ] for search space set [image: ] in CORESET [image: ].
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by servingCellId
-	a location of a SFI-index field in DCI format 2_0 by positionInDCI
-	a set of slot format combinations by slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 
-	one or more slot formats indicated by a respective slotFormats for the slot format combination, and 
-	a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by slotFormatCombinationId
-	for unpaired spectrum operation, a reference SCS configuration [image: ] by subcarrierSpacing and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration [image: ] by subcarrierSpacing2 for the supplementary UL carrier
-	for paired spectrum operation, a reference SCS configuration [image: ] for a DL BWP by subcarrierSpacing and a reference SCS configuration [image: ] for an UL BWP by subcarrierSpacing2
-	a location of an available RB set indicator field in DCI format 2_0 that is
-  	one bit, if intraCellGuardBandDL-r16 for the serving cell indicates no intra-cell guard-bands are configured, where a value of '1' indicates that the serving cell is available for receptions, a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16, and the serving cell remains available or unavailable for reception until the end of the indicated channel occupancy duration
-  	a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, if intraCellGuardBandDL-r16 for the serving cell indicates intra-cell guard-bands are configured, where the bitmap includes  bits and  is the number of RB sets in the serving cell, a value of '1' indicates that an RB set is available for receptions, a value of '0' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16, and an RB set remains available or unavailable for receptions until the end of the indicated channel occupancy duration
-	a location 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 first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by 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 the 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 Clause 10.4.
A UE can be configured with one or more serving cells by availableRB-SetToAddModList-r16 and availableRB-SetToRelease-r16. For each serving cell in the one or more serving cells, the UE can be provided
-	an identity of the serving cell by servingCellId
-	a location of an available RB set indicator field in DCI format 2_0 that is
-  	one bit, if intraCellGuardBandDL-r16 for the serving cell indicates no intra-cell guard-bands are configured, where a value of '1' indicates that the serving cell is available for receptions, a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16, and the serving cell remains available or unavailable for reception until the end of the indicated channel occupancy duration
-  	a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, if intraCellGuardBandDL-r16 for the serving cell indicates intra-cell guard-bands are configured, where the bitmap includes  bits and  is the number of RB sets in the serving cell, a value of '1' indicates that an RB set is available for receptions, a value of '0' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16, and an RB set remains available or unavailable for receptions until the end of the indicated channel occupancy duration
A UE can be configured with one or more serving cells by co-DurationPerCellList-r16. For each serving cell in the one or more serving cells, the UE can be provided
-	an identity of the serving cell by servingCellId
-	a reference SCS configuration for channel occupancy duration indication by subcarrierSpacing
-	a location 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 first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by 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 the slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats






Qualcomm (R1-2004441)
During email discussion of RAN1 #100bis-e, if DCI 2_0 can be configured without SFI has been discussed without conclusion. In our view, RAN2 spec already clearly captured that the DCI 2_0 can be configured without SFI, even in Rel.15. Additionally, for NR-U operation, COT duration and available RB set field is more important for normal operation, while SFI is not always needed. Additionally, search space set group switching is an independent functionality. All these should not force SFI to be configured. 
[bookmark: p5]Proposal . DCI 2_0 can be configured without SFI field being configured to support COT duration, available RB set indicator and search space set group switching functionality.
==================38.213 11.1.1=================
---------unchanged text omitted------------------
· a location 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 first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided, and SFI-index field is provided, the remaining channel occupancy duration for the serving cell is a number of slots, starting from the slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats
---------unchanged text omitted------------------
============================================================== 

Channel occupancy in FBE (semi-static channel access) (B7)
MediaTek (R1-2003654)
In RAN1#98bis [5] and RAN1#99 [1] meetings, the following agreements are made for channel occupancy duration indication:
Agreement from RAN1#98bis
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 from RAN1#99
COT duration indicates remaining length from the beginning of the slot where the information is received
· When a UE receives a COT duration indication with a given symbol being within the COT duration, the UE is not expected to receive a subsequent COT duration indication that indicates that symbol to not be within the COT duration.
Agreement from RAN1#99
The UE can be configured with a set of up to [64] values for the COT duration. The COT duration bit field in DCI format 2_0 indicates the COT duration as an index to this set of values.
· The granularity of the duration is in units of OFDM symbols where the symbol duration is according to a configured reference sub-carrier spacing.
Agreement from RAN1#99
When the COT duration field is not configured to the UE in DCI format 2_0, the UE may assume that the duration of the COT is the same as the duration for which SFI is provided in DCI format 2_0.




As we can see, these agreements are not limited to LBE and they are applicable to FBE. Based on either COT duration field or SFI, UE can determine the beginning and the end of a channel occupancy. In R16 NR-U, the determined channel occupancy duration is relevant to the following behaviours:
· Valid time of available RB set indication
· Switch from Cat.4 LBT to Cat.2 LBT for UL transmission for LBE
· Search space set group switching 
In RAN1#100e meeting, some companies propose that UE can implicitly determine a channel occupancy duration in FBE based on a Fixed Frame Period (FFP), e.g., 0.95xFFP, when neither CO duration filed nor SFI field is provided. In our view, although it is reasonable to determine the end of a channel occupancy according to a FFP, how UE know whether the FFP is occupied by gNB is an issue. In RAN1#98bis meeting [5], RAN1 agrees that UL transmissions within a FFP depend on the detection of any DL single/channel. It is possible to use the detection of any DL single/channel to determine whether the FFP is occupied by gNB. However, using the detection of DL single/channel for determining the beginning of a channel occupancy has been intensively discussed in the past RAN1 meetings, and no consensus was reached due to the concern on reliability. Compared with the detection of DL single/channel, GC-PDCCH with explicit indication has better reliability. Consequently, it not essential to define a new mechanism particularly for FBE for determining a channel occupancy without explicit indication of channel occupancy duration. 
Proposal 5: NR-U doesn't support determining a channel occupancy without explicit indication of channel occupancy duration by DCI format 2_0 including:
· Implicitly determine the beginning of a channel occupancy based on detection of DL signal/channel
· Implicitly determine the end of a channel occupancy based on higher layer provided parameter 

Nokia (R1-2004255)
After RAN1#100e, it remained open whether end of FFP period indicates an end of COT or not. Our understanding is that end of fixed frame period indicates end of COT, when UE is configured with semiStaticChannelAccessConfig-r16. One additional aspect to consider is the last 5% of FFP must remain silent. Therefore, UE shall assume that last 5% of fixed frame period does not belong to COT. Second additional aspect is the case when CO-Duration in DCI format 2_0 is configured, in this case CO-Duration shall indicate the COT end.
Proposal 4:  When a UE is configured with semiStaticChannelAccessConfig-r16 and not configured with CO-DurationList-r16, the UE assumes that the symbol (including CP) preceding a symbol overlapping with 95% of FFP indicates an end of COT.
To clarify the end of COT in FBE, the following TP should be adopted:
	TP for 38.213
11.1.1	UE procedure for determining slot format
<unchanged text omitted>

· a location 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. The channel occupancy duration field includes  bits, where  is the number of values provided by 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. If UE is not provided CO-DurationList-r16 and is provided semiStaticChannelAccessConfig-r16, the remaining channel occupancy is the last symbol preceding the 95 percent of indicated period.
<unchanged text omitted>




Qualcomm (R1-2004441)
During the COT duration configuration discussion, the focus is for dynamic channel access system. However, for semi-static channel access (FBE), how to handle COT duration needs some additional discussion. 
For initial access UE, there is no COT duration configuration yet. Therefore, effectively the UE will treat the entire fixed frame period (other than the idle region) as in COT if a DL signal/channel is detected in the earlier part of the fixed frame period. For connected mode UE, after the COT duration can be configured, we need clarifications on
· Do we need the COT duration configuration at all?
· If we allow COT duration configuration, what are the restriction on the length of COT duration
Given we already have a clear definition for COT duration for semi-static channel access, as is already used by initial access UEs, we don’t believe there is a need to mandate the COT duration configuration for semi-static channel access. Additionally, by regulation, the initiating device cannot acquire the COT in the next fixed frame period, it does not make sense if an indicated COT duration is beyond the current fixed frame period or extend into the idle period. We have the following proposals
[bookmark: p56]Proposal . When COT duration is not explicitly configured for a semi-static channel access system, the UE assumes the COT ends at the beginning of the idle period in the same fixed frame period.
Proposal . If COT duration is explicitly configured, UE does not expect the COT duration to indicate the COT ends later than the beginning of the idle period in the same fixed frame period that the COT duration information is detected.
On the other hand, it is not clear why the gNB wants to indicate a COT duration ends earlier than the current fixed frame period, we can go one step further to say for semi-static channel access, the COT duration is not configured and the UE always interpret the COT duration from the fixed frame period structure.
[bookmark: p7]Proposal . COT duration is not explicitly configured for a semi-static channel access system. The UE assumes the COT ends at the beginning of the idle period in the same fixed frame period.
==============TP for Proposal 6 and proposal 7=======38.213 11.1.1=================
---------unchanged text omitted------------------
· a location 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 first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by 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 the slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats
· If a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic', and CO-DurationPerCell-r16 is not configured, the UE assumes the COT duration end at  before the start of the next periodic channel occupancy starting position [4.3 of 37.213]. 
· If a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic', and CO-DurationPerCell-r16 is configured, the UE does not expect the COT duration to end later than  before the start of the next periodic channel occupancy starting position [4.3 of 37.213].
---------unchanged text omitted------------------
============================================================== 
==============TP for Proposal 8=======38.213 11.1.1=================
---------unchanged text omitted------------------
· a location 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 first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by 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 the slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats. If a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic', the UE does not expect CO-DurationPerCell-r16 to be configured, and the COT duration is  before the start of the next periodic channel occupancy starting position [4.3 of 37.213].
---------unchanged text omitted------------------
============================================================== 

Discussion
Companies are invited to comment on the questions below.
SFI (+other fields) presence configurability in DCI format 2_0 (B5)
Agreement from RAN1#101b-e:
RAN1 to decide in RAN#101e whether R16 supports the case where UE is not configured with SFI-index field but configured with any of the following:  CO-duration, SS-switching trigger and RB-sets indication  in DCI format 2_0

	Q1: Generally speaking, what is your view on the configurability of the SFI field's presence in DCI format 2_0 in Rel-16?
Note: Restrictions/conditions regarding any fields' presence follows in Q2.
Note: It is not required to provide your reasoning here if it is sufficiently outlined in your submitted document.
Note: This discussion shall focus strictly on Rel-16; a discussion about the status in Rel-15 is discouraged.

	Company
	Comment

	Sharp
	SFI field does not need to be always present in DCI format 2_0.

	MediaTek
	SFI field does not need to be always present in DCI format 2_0.

	LG Electronics
	It would be preferable to always include SFI field in DCI format 2_0.

	Nokia, NSB
	We think that in many scenarios, SFI is not essential, while CO-duration is essential in LBE modes. For example, operating DL-only  LAA, it is clear that all slots are DL within indicated CO-duration.  Therefore, SFI is optionally configured in R16 in DCI 2_0

	Qualcomm
	SFI does not need to be always present in DCI 2_0

	ZTE, Sanechips
	Supported that SFI is configurable in DCI format 2_0 for Rel-16.

	Huawei, HiSilicon
	Other fields can be configured independently of SFI

	Ericsson
	SFI does not need to be always present in DCI 2_0.
Also a comment on the input by Nokia, none of these fields are “essential” for operation on unlicensed, including CO-duration. If the gNB indicates CO duration it can facilitate some changes that improves the performance, but that does not mean that it is “essential” for operation with even LBE.

	vivo
	SFI does not need to be always present in DCI 2_0

	OPPO
	SFI is not by default always present in DCI 2_0

	Spreadtrum
	SFI does not need to be always present in DCI 2_0




	Rel-16 NR-U has introduced the following fields for inclusion in DCI format 2_0: AvailableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16. These are currently independently optional fields. In addition, as discussed in Q1, the SFI field may or may not be an optional field in DCI format 2_0.
Q2: Do you think that each of the mentioned fields can be configured completely independently, or should there be one or more conditions specified, such as "at least one of AvailableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16 (, SFI) is configured if a UE is configured to monitor DCI format 2_0"?
Note: If your view here depends on the outcome of Q1, please state this explicitly here.

	Company
	Comment

	Sharp
	searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16 can be configured completely independently.
AvailableRB-SetPerCell-r16 should be configured together with either SFI or co-DurationPerCell-r16, because the valid duration of the indicated availability is defined by using the indicated channel occupancy duration.

	MediaTek
	searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16 can be configured completely independently.
AvailableRB-SetPerCell-r16 should be configured together with either SlotFormatCombinationsPerCell or co-DurationPerCell-r16, whether in LBE mode or FBE mode.

	LG Electronics
	If SFI field is always present in DCI format 2_0, any additional restriction on configurability of 3 other fields is not necessary.

	Nokia, NSB
	LBE
AvailableRB-SetPerCell-r16 need COT-end in form of SFI or CO-duration fields
searchSpaceSwitchTrigger-r16, may operate without indicated COT-end
FBE
No dependency needs to be specified, if we clarify that end of FFP is indicated COT-end by default

	Qualcomm
	Share the same view as Nokia. We believe all these fields can be configured independently with one exception:
For LBE case, the AvailableRB-SetPerCell-r16 may need COT duration to make sense, if there are multiple RB sets. Note for FBE, even if COT duration is not configured, there is a clear definition for COT end, so AvailableRB-SetPerCell-r16 can still be configured.

	ZTE, Sanechips
	For LBE mode, if AvailableRB-SetPerCell-r16 is configured, then at least one of SFI and COT duration need to be configured. While for FBE, even if COT duration is not configured, it can also be obtained by Fixed frame period.

	Huawei, HiSilicon 
	All fields can be configured individually

	Ericsson
	We share the same view as Nokia and QC.
Also, additional comment on the Nokia’s input on FBE and the need for clarification: From our perspective COT duration is specified for FBE and the spec covers that. But we are open to discuss if additional clarification is needed.

	Apple 
	In our view, for LBE, AvailableRB-SetPerCell-r16 should be coupled with either co-DurationPerCell-r16 or SFI field to make it meaningful. In Other Words, one of them should be configured in case of AvailableRB-SetPerCell-r16 presence in DCI format 2_0. 
For FBE, we agree with Nokia/QC/Ericsson, the COT duration is FFP and even co-DurationPerCell-r16 or SFI field can be independently configured with AvailableRB-SetPerCell-r16. 

	vivo
	For LBE, AvailableRB-SetPerCell-r16 should be configured with either co-DurationPerCell-r16 or SFI field.
For FBE, it is related with the decision on 2.2. If no further agreement, the same condition applies to both LBE and FBE

	OPPO
	At least for FBE, AvailableRB-SetPerCell-r16 should be coupled with either co-DurationPerCell-r16 or SFI field.

	LG Electronics
	Our view is aligned with MediaTek. searchSpaceSwitchTrigger-r16 should be completely independent. For AvailableRB-SetPerCell-r16, one of co-DurationPerCell-r16 or SFI field should be configured, regardless of FBE or LBE. For FBE and multiple DL-UL switching case, if gap between UL and follow-up DL is larger than 16 us, gNB has to perform additional LBT for the gap. Therefore, the RB set availability information cannot be maintained until the end of FFP. If neither co-DurationPerCell-r16 nor SFI field is configured but AvailableRB-SetPerCell-r16 is configured for FBE, should gNB ensure any gap between DL-UL transmissions not more than 16 us?

	Spreadtrum
	searchSpaceSwitchTrigger-r16 can be configured independently.
At least for LBE, AvailableRB-SetPerCell-r16 should be configured together with either SlotFormatCombinationsPerCell or co-DurationPerCell-r16



	Proposal by Sharp:
TS38.213 to clarify serving cells for availableRB-SetPerCell-r16, CO-DurationPerCell-r16 are independent of SlotFormatCombinationsPerCell, and to implement subcarrierSpacing configuration for CO duration indication.

Q3: Please provide your view on Sharp’s proposal
Note: If your view here depends on the outcome of Q1, please state this explicitly here.

	Company
	Comment

	Sharp
	These corrections are necessary to be aligned with TS38.331, irrespective of the outcome of Q1. This proposal is also in line with the conclusion of Email Thread#4 in RAN1#100bis_e meeting, i.e., no consensus to add CO-DurationPerCell-r16 under SlotFormatCombinationsPerCell, not under SlotFormatIndicator.

[Additional comment after seeing the companies’ views below]
Looking at the current descriptions in TS38.213, at the beginning of 11.1.1 “a set of serving cells” is defined as the one configured by slotFormatCombToAddModList. The 3rd paragraph specifies parameters for each cell in “the set of serving cells” defined as the above. In other words, according to the 38.213, availableRB-SetPerCell-r16 and CO-DurationPerCell-r16 are configured for each cell within the set of cells configured by SlotFormatCombinationsPerCell. I believe everyone disagrees with it. Therefore, some changes in TS38.213 is necessary.
If the outcome from Q1 results in some modification on the 1st sentence (i.e. definition of “a set of serving cells”) of 11.1.1 and that modification also resolve this issue, I’m fine with it, too.
	11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET [image: ] for monitoring [image: ] PDCCH candidates for DCI format 2_0 with a CCE aggregation level of [image: ] CCEs as described in Clause 10.1. The [image: ] PDCCH candidates are the first [image: ] PDCCH candidates for CCE aggregation level [image: ] for search space set [image: ] in CORESET [image: ].
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by servingCellId
- 	[Omitted]
-	a location of an available RB set indicator field in DCI format 2_0





	MediaTek
	We agree that current 38.213 spec for each DCI 2_0 field configuration is not quite aligned with the structure in 38.331 spec. Moreover, how to determine the reference SCS for CO-Duration is also missing in 38.213 spec.
We could discuss the exact TP (based on TP3 from Sharp) after RAN1 reaches a consensus in Q1.  

	LG Electronics
	I remember we concluded that the reference SCS for CO-duration follows SCS configured for SFI. In other words, SFI field is always included in DCI format 2_0, we don’t need to additionally configure reference SCS for CO-duration.

	Nokia, NSB
	We thought this is already clear from RAN2 specification 38.331 already. We are fine to clarify in RAN1 specification as well.  And we agree reference SCS for SFI and CO-duration could be different.

	Qualcomm
	Agree with Nokia that it is already clear that the serving cell for each field are independently configured.

	ZTE, Sanechips
	Depend on the outcome of Q1

	Huawei, HiSilicon
	availableRB-SetPerCell-r16, CO-DurationPerCell-r16 and SearchSpaceSwitchTrigger-r16 should not be configured in the IE of SlotFormatCombinationsPerCell. The reference SCS for CO-duration and SFI are different parameters. If both SFI and CO-duration are configured, same reference SCS value should be configured for both IE. We had corresponding TP2 in 3510

	Ericsson
	Although our understanding is same as Nokia and QC, but considering the provided comments, we agree with the intention and it is worthwhile to discuss if changes are needed to support the intention.

	Apple 
	Share view with Nokia. Open to discuss some modifications on TS 38.213. 

	vivo
	Agree with Nokia

	OPPO
	Agree to clarify this is 38.213 to make it inline with 38.331.

	Spreadtrum
	Agree with Nokia.



Channel occupancy in FBE (semi-static channel access) (B7)

	Proposal by MediaTek:
NR-U doesn’t support determining a channel occupancy without explicit indication of channel occupancy duration by DCI format 2_0 including:
· Implicitly determine the beginning of a channel occupancy based on detection of DL signal/channel
· Implicitly determine the end of a channel occupancy based on higher layer provided parameter 
Proposal by Nokia:
When a UE is configured with semiStaticChannelAccessConfig-r16 and not configured with CO-DurationList-r16, the UE assumes that the symbol (including CP) preceding a symbol overlapping with 95% of FFP indicates an end of COT.
Proposals by Qualcomm:
When COT duration is not explicitly configured for a semi-static channel access system, the UE assumes the COT ends at the beginning of the idle period in the same fixed frame period.
If COT duration is explicitly configured, UE does not expect the COT duration to indicate the COT ends later than the beginning of the idle period in the same fixed frame period that the COT duration information is detected.
(FL Note: The following proposal should be seen as an alternative to above proposals by Qualcomm)
COT duration is not explicitly configured for a semi-static channel access system. The UE assumes the COT ends at the beginning of the idle period in the same fixed frame period.

Q4: Please provide your view on mechanisms (beyond or changing prior agreements) for the UE to determine the COT duration in FBE, e.g. in view of above proposals.

	Company
	Comment

	Sharp
	Agree with MediaTek. NR-U doesn’t support determining a channel occupancy without explicit indication of channel occupancy duration and/or slot format by DCI format 2_0.

	MediaTek
	Determination of a COT based on CO-duration/SFI-index is applicable for both LBE and FBE. The explicit indication not only provides the end of a COT but also the beginning of the COT in a reliable way. In FBE, even the end of a COT can be derived from fixed frame period, the beginning of the COT is still not defined. 
Using the detection of DL single/channel for determining the beginning of a COT could be a potential solution. However, it has been intensively discussed in the past RAN1 meetings, and no consensus was reached due to the concern on reliability. If it is not allowed for LBE, why it should be allowed for FBE?

	LG Electronics
	Agree with MediaTek. No need to specify additional rule to define COT structure targeting only for FBE.

	Nokia, NSB
	This aspect is related to Q2.  We think that in general  available RB-sets, SS switching could operate based on COT-end by indicated FFP.  This reducing further implementation complexity being the main benefit. Therefore, we had the above proposal. 
Furthermore, we would like to remind to MTK, that in FBE, detection of DL signals is mandatory in order to transmit any UL in FFP. 
And if UE detects any DL signal in FFP from gNB it knows it is gNB COT which ends at end of FFP, if UE does not detect DL signal in FFP, there is no COT from UE point of view, and there cannot be COT-end either.   
Finally, reliability of UE detecting DL signals, is gNB’s worry not UEs.



	Qualcomm
	Agree with Nokia that for FBE, the COT end information can be derived. In fact, for PRACH transmission, we are already using the derived COT end information. Don’t see any need to have separate behavior for PRACH and other UL channels/signals.

	ZTE, Sanechips
	When COT duration is not explicitly configured for a semi-static channel access system, in my understanding, UE can assumes the COT ends at beginning of the idle period in the next fixed frame period.
For the case of “If COT duration is explicitly configured, UE does not expect the COT duration to indicate the COT ends later than the beginning of the idle period in the same fixed frame period that the COT duration information is detected.”, we think this case can be avoided by proper configuration.

	Huawei, HiSilicon
	The existing rule for COT determination for LBE can be used in FBE. Additional, the COT in FBE should end within the FFP as required by regulation. If SFI or CO-duration is configured to indicate COT, it should ensure not exceeding FFP boundary.

	Ericsson
	We disagree with MTK assessment, specially for the case of FBE. In case of FBE, when UE is configured with FFP, the idle period is also can be determined. It is clear form the spec how a UE can determine a CO is initiated (detecting a DL transmission). If the UE does that, the UE knows the maximum channel occupancy. 
Our view is aligned with Nokia and QC. Please also note that the COT duration , as well as Idle period are clearly specified in 37.213 based on higher layer parameter FFP. 

	Apple
	Given the distinction between FBE and LBE, we are open to consider using FFP as implicit COT indication in case of no DCI 2_0 is detected. However, our view is that there is not explicit agreement made for it yet. 

	MediaTek
	Response to Nokia and Ericsson: It is true that UE may always detect DL transmission, and it could be used for determining the beginning of COT for FBE. However, there ae some points we concern:
· UE does worry about reliability of UE detecting DL signals. In [Email discussion/approval on CSI-RS and tightly related PDSCH and SSB issues (NR-U DL Signals and Channels)], there is a majority view that UE could validate CSI-RS reception according to indicated channel occupancy duration. For FBE, if a detection of any DL transmission is allowed for determining a channel occupancy, it means UE will use the detection of any DL transmission to validate CSI-RS reception. However, unless the detection of DL transmission is restricted on SSB or PDCCH, we have a concern on reliability of blind detection, which may harm receiver performance. On the other hand, even detection of DL signals is mandatory in order to transmit any UL, there is no harm for UE if the detection DL transmission is not reliable enough. From UE’s perspective, the impacts from UL and DL are quite different.
· For FBE, if a detection of any DL transmission is allowed for determining a channel occupancy, it is possible that a UE is indicated with a channel occupancy but no available-RB-set indication is received. Is the corresponding UE behavior clear according to current spec?

Reponses to Ericsson: The channel occupancy is specified in TS37.213 from gNB’s perspective, and it never says how UE determine the exact channel occupancy initiated by gNB. 

[OPPO]: we would like to understand besides SSB and PDCCH, what is other DL transmission that a UE can use to determine the FFP is valid? Another question on the detection on SSB, how can it resolve the reliability issue? Does it mean the UE has to rely on PBCH CRC check instead of detecting PSS or SSS only? Otherwise we don’t see the reliability based on SSB is improved compared with other DL reference signals.

	vivo
	COT end information will change UE’s behavior in three aspects: 1) switch from Cat 4 to Cat 2; 2) SSSG switching; 3) Stop PDCCH monitoring when AvailableRB-SetPerCell-r16 indicates not available for the RB set. For the 1st one, COT duration is not useful since FBE UL transmission has no Cat 4 LBT. For the 2nd one, it is exactly discussed in email thread #1. For the third one, the benefit is to save some overhead on the COT duration indication. I would say this proposal is an optimization and the system still work without it. No strong view but prefer not to introduce this in this CR phase since it may bring more unpredictable issues.

	OPPO
	We share the same view as Nokia and QC. If the COT duration is not explicitly indicated in DCI 2_0, we should follow the FFP configuration to determine the COT duration.
But we also see the point from MTK’s reasoning on the reliability issue. We are open to discuss this point. 

	LG Electronics
	Share the view with MediaTek. Detection of DL signal at the beginning of FFP does not automatically imply that the whole FFP will be occupied by gNB especially considering multiple DL-UL switching case. Therefore, even for FBE case, explicit COT indication would be desirable, same as LBE case.

	Spreadtrum
	Share the same view with Nokia, Qualcomm and oppo. The COT duration can be derived from the configuration of FFP.




Summary of Discussion and Suggestions
SFI (+other fields) presence configurability in DCI format 2_0 (B5)
Q1: Generally speaking, what is your view on the configurability of the SFI field's presence in DCI format 2_0 in Rel-16?
RAN1 has reached the following agreement in RAN1#101-e:
	Agreement:
The presence of the SFI field can be configured in DCI 2_0
· FFS: Conditions under which SFI field must be present depending on what other fields are configured. Example: Available RB-set indicator is configured but COT duration indicator is not configured.



Q2: Do you think that each of the mentioned fields can be configured completely independently, or should there be one or more conditions specified, such as "at least one of AvailableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16 (, SFI) is configured if a UE is configured to monitor DCI format 2_0"?
There seems to be a majority view that the configuration of AvailableRB-SetPerCell-r16 requires the presence of at least one of SFI field and co-DurationPerCell field. There is some debate whether this dependency is only applicable in LBE or also in FBE.
FL suggestion: Discuss the following
Proposal:
· For LBE
· The configuration of AvailableRB-SetPerCell-r16 requires the presence of at least one of SFI field and co-DurationPerCell field.
· No other conditions are introduced
· For FBE
· No conditions for configurability of AvailableRB-SetPerCell-r16, co-DurationPerCell, searchSpaceSwitchTrigger-r16, SFI field are introduced.

Q3: Please provide your view on Sharp’s proposal:
TS38.213 to clarify serving cells for availableRB-SetPerCell-r16, CO-DurationPerCell-r16 are independent of SlotFormatCombinationsPerCell, and to implement subcarrierSpacing configuration for CO duration indication.
FL suggestion: Agree the proposal in principle, consider this proposal in the TP drafting for capturing agreement on Q1.
Channel occupancy in FBE (semi-static channel access) (B7)
Q4: Please provide your view on mechanisms (beyond or changing prior agreements) for the UE to determine the COT duration in FBE, e.g. in view of above proposals.
From the discussion, there is no consensus on additional mechanisms (beyond or changing prior agreements).
FL suggestion: Briefly check online if companies are open for further discussion or if discussion can be concluded that no further mechanisms are required.
Suggestions and Text Proposals at the end of the meeting
For agreements reached during RAN1#101-e, please find text proposals or suggestions how to move on.
	Agreement:
The presence of the SFI field can be configured in DCI 2_0
· FFS: Conditions under which SFI field must be present depending on what other fields are configured. Example: Available RB-set indicator is configured but COT duration indicator is not configured.


[bookmark: _Hlk42138816][bookmark: _Hlk41670064]FL Comment: TP#1 along with cover sheet information is provided below. The FFS should be resolved during RAN1#102-e.

The following proposals can be considered as a starting point fur further discussion in RAN1#102-e.
	Proposal (to resolve above FFS and endorse TP for above agreement by 6/3):
· For LBE
· The configuration of AvailableRB-SetPerCell-r16 requires the presence of at least one of SFI field and co-DurationPerCell field.
· No other conditions are introduced
· For FBE
· No conditions for configurability of AvailableRB-SetPerCell-r16, co-DurationPerCell, searchSpaceSwitchTrigger-r16, SFI field are introduced.

Develop TP for TS38.213 to clarify serving cells for availableRB-SetPerCell-r16, CO-DurationPerCell-r16 are independent of SlotFormatCombinationsPerCell, and to implement subcarrierSpacing configuration for CO duration indication.

Proposal:
If none of RB-set indicator, SFI, and CO-duration is configured in DCI format 2_0 for a serving cell, UE assumes all RB-sets of the serving cell are available for DL reception on the serving cell.
· FFS: Whether there is any specification impact

Proposal:
If none of RB-set indicator, SFI, and CO-duration is configured in DCI format 2_0 for a serving cell, UE assumes that no RB-sets of the serving cell are unavailable for DL reception on the serving cell.
· FFS: Whether there is any specification impact



TP #1 for 38.212 (based on v16.1.0)
Reasons for change:
Reflect the following agreement:
· The presence of the SFI field can be configured in DCI 2_0 

Summary of changes:
1. Add the condition of slotFormatCombToAddModList being configured for the presence of slot format indicators 1 to N.
Specs/clauses affected:
TS 38.212 clause 7.3.1.3.1
Consequences if not approved:
Incorrect specification of slot format indicator presence in DCI Format 2_0.

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 slotFormatCombToAddModList is configured, 
-	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 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 Clause 11.1.1 of [5, TS 38.213].
image1.png
SlotFormatIndicator : SEQUENCE {
SEi-RNTI RNTI-Value,
dci-Payloadsize INTEGER (1..maxSFI-DCI-PayloadSize),
slotFormatCombToAddModList SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF SlotFormatCombinationsPerCell

OPTIONAL, —-
slotFormatCombToReleaseList SEQUENCE (SIZE (1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex OPTIONAL, —-
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