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Introduction
[bookmark: _Ref129681832]In RAN1#106bis-e, the following agreements were made:
	Agreement
In semi-static channel access mode, for PUSCH repetition Type B: If a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nominal repetition, all the symbols in the idle period should be considered as invalid symbols which are not considered for an actual repetition as in Rel-16.
· Segmentation before and/or after the idle period is applied when applicable.
· FFS on impact of processing timeline for PUSCH on the UE behaviour

Agreement
In semi-static channel access mode, for PUSCH repetition Type B, orphan symbol(s) are dropped as in Rel-16

Agreement
In semi-static channel access mode, the configuration of energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold. 
· That means that in semi-static channel access mode, configuration of ul-toDL-COT-SharingED-Threshold is not applicable.
· As the consequence, energy detection threshold to perform sensing at UE is based on maxEnergyDetectionThreshold if maxEnergyDetectionThreshold is configured. Otherwise (i.e., if maxEnergyDetectionThreshold is not configured), energy detection threshold to perform sensing at UE is based on the UE maximum transmit power.

Agreement
Support configuration of harq-ProcID-Offset2 for operation in unlicensed spectrum when the cg-RetransmissionTimer-r16 is not configured.

Agreement
The following RRC parameters are NOT needed when cg-RetransmissionTimer is configured for CG operation with shared spectrum channel access.
· pusch-RepTypeIndicator
· startingFromRV0

Agreement
The RRC parameter of phy-PriorityIndex is applicable for CG operation in unlicensed band.

Agreement
Introduce new RRC parameters ul-AccessConfigListDCI-0-2 and ul-AccessConfigListDCI-1-2 to support indication of CP extension, LBT type, and CAPC with DCI 0_2 and 1_2 with dynamic channel access.

Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include scheduled DL transmission or a DCI intended for the UE that initiated that FFP. 
· A DL transmission to any other UE in the cell than the COT initiating UE and/or a broadcast transmission can be additionally included in the DL transmission burst if the gNB fulfils the following condition:
· It is gNB‘s responsibility to ensure that other UEs do not assume gNB-initiated COT based transmission for a UL transmission based on the detection of any transmission in the DL transmission burst.

Agreement
In semi-static channel access mode for a UE which is allowed to operate as an initiating device, CG-StartingOffsets is not applicable.
· Note: That is, CG-StaringOffsets is not applicable at all for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB’s COT.

Agreement
When performing Intra-UE multiplexing procedure, if a PUCCH with HARQ-ACK overlaps with a CG-PUSCH and the cg-RetransmissionTimer is configured:
· If the HARQ-ACK and the CG-PUSCH have the same priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, CG-PUSCH would be dropped.
· If the HARQ-ACK and the CG-PUSCH have different priority and the CG-PUSCH is selected for HARQ-ACK multiplexing:
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is not indicated, 
· The LP channel between PUCCH or CG-PUSCH would be dropped as in Rel-16.
· If multiplexing HARQ-ACK on the CG-PUSCH with different priroity is indicated, 
· If cg-UCI-Multiplexing is enabled for that CG-PUSCH, HARQ-ACK would be multiplexed in CG-PUSCH.
· Otherwise, the LP channel would be dropped.



In this contribution, we further discuss the remaining issues related to the support for UE-initiated Channel Occupancy (CO) and harmonizing the UL configured grant (CG) enhancements in Rel-16 for NR-U and URLLC to support the operation in the controlled unlicensed environment.
Discussion
Support for a UE initiating semi-static channel occupancy
Control of initiated COT 
In RAN1#106-e, the following agreement was made for an UL transmission in g-FFP that has not been initiated yet  
	
Agreement
In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later g-FFP that is different from the g-FFP that carries the scheduling DCI:
· The UE follows the indicated COT initiator as the following:
· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.




The determination of the COT initiator was further discussed in the last meeting RAN1#106bis-e to align the understanding of applicable COT and idle period between the UE and the gNB. The following basic principles were summarized by the FL and discussed without consensus [1]:
	Initial Sets

Set A:
1. Any transmission is associated to an FFP with an owner that can initiate the corresponding COT.
2. For a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst is the same.
3. COT-ownership is per transmission burst.
a. Associated COT-ownership for any two transmission bursts within an FFP (UE-FFP or gNB-FFP) can be same or different.
4. For a transmission burst that includes multiple transmissions, if sensing is applicable for the 1st transmission, the following is applied:
a. For the 1st transmission that is applicable for sensing, if the sensing fails that transmission is dropped and the sensing would be applicable to the next transmission in the burst, if any.
b. For the 1st transmission that is applicable for sensing, if the sensing succeeds that transmission occurs and no sensing would be applicable to the remaining transmissions in the burst, if any.
Set B:
1. Multiple scheduled UL transmissions that are associated to the same scheduling DCI, apply the same COT-ownership by the scheduling DCI.
a. Examples are dynamic repetitions of PUSCH or PUCCH, scheduling multiple PDSCHs/PUSCHs by single DCI.

Set C:
1. A cross-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in a different g-FPP. 
2. A same-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in the same g-FPP. 
3. For a cross-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped.
4. For a same-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped.
a. Note that the validation occurs implicity following the basic rules of channel access as the following: 
i. If gNB is indicated as COT-ownership, since the UE has received shceudling DCI in the same gNB FFP, it can assume the indicated COT-ownership is valid.
ii. If UE is indicated as COT-ownership
1. For a scheduled UL transmission at UE-FFP boundary, the indication is valid. UE has to perform sensing and its COT would be initiated by successful transmission.
2. For a scheduled UL transmission after UE-FFP boundary, the inidication is validated if UE has already initiated the COT. That means only the knowledge is needed for validation. 




During the discussion, these sets have been updated as follows and the FL Proposal 7-1 was formulated:
	Updated Sets

Set A:
1. Any transmission is associated to an FFP with an owner that can initiate the corresponding COT.
2. [For a transmission burst that includes multiple transmissions, the associated COT-ownership for all transmissions in the transmission burst is the same.]
3. COT-ownership is per transmission burst.
a. Associated COT-ownership for any two transmission bursts within an FFP (UE-FFP or gNB-FFP) can be same or different.
4. For a transmission burst that includes multiple transmissions, if sensing is applicable for the 1st transmission, the following is applied:
a. For the 1st transmission that is applicable for sensing, if the sensing fails that transmission is dropped and the sensing would be applicable to the next transmission in the burst, if any.
b. For the 1st transmission that is applicable for sensing, if the sensing succeeds that transmission occurs and no sensing would be applicable to the remaining transmissions in the burst, if any.
Set B:
1. Multiple scheduled UL transmissions that are scheduled by a single DCI, apply the same COT-ownership by the scheduling DCI.
a. Examples are dynamic repetitions of PUSCH or PUCCH, scheduling multiple PDSCHs/PUSCHs by single DCI.
Set C:
1. A cross-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in a different g-FPP. 
2. A same-FFP scheduled UL transmission refers to a UL transmission scheduled in a g-FPP by a scheduling DCI in the same g-FPP. 
3. For a cross-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped.
4. For a same-FFP scheduled UL transmission, the UE follows the indicated COT-ownership by DCI.

Proposal 7-1:
In semi-static channel access mode, a UE is not expected to be scheduled with UL transmissions in a UL transmission burst that are indicated to different COT Initiators by DCI.  



 
As thoroughly discussed during the email discussion, although the COT initiator assumption is signaled per transmission, based on the regulations, two transmissions indicated with two different COT initiator assumptions cannot be part of a same transmission burst due to the LBNT requirement and associated gap. Therefore, we propose to support Proposal 7-1 in FL summary [1]
Proposal 1: Support following FL Proposal 7-1 from RAN1#106bis-e:
· In semi-static channel access mode, a UE is not expected to be scheduled with UL transmissions in a UL transmission burst that are indicated to different COT Initiators by DCI.
Other issues related to the basic principles sets are discussed in the following subsections
Multiple UL transmissions scheduled by a single DCI (Updated Set B) 
The behavior stated in updated Set B above is that multiple scheduled UL transmissions that are scheduled by a single DCI, apply the same COT-ownership indicated by the scheduling DCI. We think that if the intention is to limit that behavior to the scheduling examples listed in the sub-bullet, i.e., dynamic repetitions of PUSCH or PUCCH, scheduling multiple PDSCHs/PUSCHs, then a clarification is needed that these multiple UL transmission are contiguous. 
In 37.213 we have addressed cases in which non-contiguous UL transmission are scheduled by a single DCI and they may not be eligible for the same COT ownership assumption as highlighted below
	
If a UE is scheduled by a gNB to transmit PUSCH and one or more SRSs by a single UL grant in non-contiguous transmissions, or a UE is scheduled by a gNB to transmit PUCCH and/or SRSs by a single DL assignment in non-contiguous transmissions, the UE shall use the channel access procedure indicated by the scheduling DCI for the first UL transmission scheduled by the scheduling DCI. If the channel is sensed by the UE to be continuously idle after the UE has stopped transmitting the first transmission, the UE may transmit further UL transmissions scheduled by the scheduling DCI using Type 2 channel access procedures or Type 2A UL channel access procedures without applying a CP extension if the further UL transmissions are within the gNB Channel Occupancy Time. Otherwise, if the channel sensed by the UE is not continuously idle after the UE has stopped transmitting the first UL transmission or the further UL transmissions are outside the gNB Channel Occupancy Time, the UE may transmit the further UL transmissions using Type 1 channel access procedure, without applying a CP extension.




Therefore, we propose that the behavior in Updated Set B be modified as follows
Proposal 2: In semi-static channel access mode, multiple contiguous UL transmissions that are scheduled by a single DCI, apply the same COT-ownership indicated by the scheduling DCI.

DCI indicates ‘UE COT’ for an UL transmission not aligned with the next u-FFP boundary within the same g-FFP: 

Several alternatives were discussed in the previous meeting RAN1#106-e for the case in which the gNB schedules an UL transmission in a later g-FFP that is different from the g-FFP that carries the scheduling DCI. Some of these alternatives considered increasing the chances of transmitting the scheduled UL if the indicated COT initiator assumption is not validated. Nevertheless, the consensus formed around the simple alternative that the UE follows the indicated COT initiator assumption as follows despite the increased chances of dropping the UL transmission: 
•	If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

However, we observe that the scope of that agreement is limited to the case in which the UL transmission is scheduled in a later g-FFP which makes it not applicable to the other ambiguous case we mentioned in our previous contributions in which the gNB schedules an UL transmission in a later u-FFP even within the same g-FFP that carries the scheduling DCI and the UL transmission is not aligned with that u-FFP boundary as illustrated in following Figure 1.  



[image: ]
Figure 1. gNB schedules UL transmission in a later u-FFP in the same g-FFP that carries the scheduling DCI; the latest agreement does not apply.

[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Therefore, we do not agree with updated C-4 above (“For a same-FFP scheduled UL transmission, the UE follows the indicated COT-ownership by DCI.”) without allowing the UE to validate the indication in this case and dropping the transmission otherwise. 

As such, in the case illustrated in Figure 1 for instance, if the gNB indicates ‘UE COT’ association assumption but the UE fails to validate it, the UE can either disregard the DCI indication and assume the UL transmission shares the concurrent gNB COT (if that assumption is validated), or the UE adheres to the DCI indication and drops the scheduled UL transmission early on since it was not validated. Although the former behavior would increase the chance of transmitting the scheduled UL, the latter behavior is more consistent with the agreed behavior when UL is scheduled in a next g-FFP. Therefore, we propose that UE follows the DCI indication in such case and drops the scheduled UL transmission since the UE COT assumption would not be validated.  
This is in fact in line with the behavior described in the initial Set C-4 and quoted herein once again
 
	1. For a same-FFP scheduled UL transmission, the UE should validate the indicated COT-ownership by DCI. If it is not validated, the scheduled UL transmission is dropped.
a. Note that the validation occurs implicity following the basic rules of channel access as the following: 
i. If gNB is indicated as COT-ownership, since the UE has received shceudling DCI in the same gNB FFP, it can assume the indicated COT-ownership is valid.
ii. If UE is indicated as COT-ownership
1. For a scheduled UL transmission at UE-FFP boundary, the indication is valid. UE has to perform sensing and its COT would be initiated by successful transmission.
2. For a scheduled UL transmission after UE-FFP boundary, the inidication is validated if UE has already initiated the COT. That means only the knowledge is needed for validation. 




Proposal 3: In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later u-FFP in the same g-FFP that carries the scheduling DCI and the transmission is not aligned with the later u-FFP boundary, the UE follows the indicated COT initiator as the following:
· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

Alignment of COT ownership across multiple RB sets
It was agreed that the FFP parameters are configured per cell. Whereas, for wideband operation, the cell bandwidth can comprise multiple RB sets. Therefore, it was discussed last meeting whether or not the assumption on COT-initiator should be aligned across different RB sets for wideband operation.
It should be noted though that according to ETSI BRAN regulations [2], the clause for multi-channel operation is specific to the Initiating Device only. Also, while the channel access subclause for the Initiating Device considers “simultaneous transmissions on multiple (adjacent or non-adjacent) Operating Channels”, the channel access subclause for the Responding Device considers only the “current Operating Channel” as quoted below. This in fact implies that sharing the Initiator Device’s COT can only occur per operating channel and when the COT sharing conditions are satisfied on that operating channel, i.e., following a last transmission from the Initiator device in its respective FFP.
As such, for a wideband PUSCH transmission on a cell to share the gNB COT (on all of its RB sets), the gNB should have initiated the associated FFP on all of the RB sets spanned by the wideband PUSCH, otherwise the wideband PUSCH transmission may not occur.

Observation 1: Based on ETSI BRAN regulations, multi-channel operation is applicable to the Initiator Device only and sharing the Initiator Device’s COT can only occur per operating channel and when the COT sharing conditions are satisfied on that operating channel, i.e., following a last transmission from the Initiator Device in the respective FFP.

Proposal 4: Implications of ETSI BRAN regulations on multi-channel operation of the initiating and responding FBE devices should be discussed before concluding on the feasibility and necessity of aligning the COT initiator assumption across the RB sets of a wideband transmission .

	4.2.7.3.1.3	Multi-channel Operation
Frame Based Equipment being capable of simultaneous transmissions in adjacent or non-adjacent Operating Channels (see clause 4.2.1) may use any combination/grouping of 20 MHz Operating Channels out of the list of channels (Nominal Centre Frequencies) provided in clause 4.2.1, if it satisfies the channel access requirements (Channel Access Mechanism) for an Initiating Device as described in clause 4.2.7.3.1.4 on each such 20 MHz Operating Channel.
4.2.7.3.1.4	Initiating Device Channel Access Mechanism
The Initiating Device (Frame Based Equipment) shall implement a Channel Access Mechanism that complies with the following requirements:
…
         For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) Operating Channels, the equipment is allowed to continue transmissions on other Operating Channels that are Unoccupied Channels.
     …
4.2.7.3.1.5	Responding Device Channel Access Mechanism
Clause 4.2.7.3.1.4, point 3) describes the possibility whereby an Initiating Device grants an authorization to one or more associated Responding Devices to transmit on the current Operating Channel within the current Fixed Frame Period. A Responding Device that receives such a grant shall follow the procedure described in step 1) to step 3):
1. A Responding Device that received a transmission grant from an associated Initiating Device may proceed with transmissions on the current Operating Channel:
a)	The Responding Device may proceed with such transmissions without performing a Clear Channel Assessment (CCA) if these transmissions are initiated at most 16 µs after the last transmission by the Initiating Device that issued the grant.
b)	The Responding Device that does not proceed with such transmissions within 16 µs after the last transmission from the Initiating Device that issued the grant, shall perform a Clear Channel Assessment (CCA) on the Operating Channel during a single Observation Slot within a 25 µs period ending immediately before the granted transmission time. If energy was detected with a level above the ED Threshold Level (TL) defined in clause 4.2.7.3.1.4, point 6), the Responding Device shall proceed with step 3). Otherwise, the Responding Device shall proceed with step 2).
2)     The Responding Device may perform transmissions on the current Operating Channel for the remaining Channel Occupancy Time of the current Fixed Frame Period. The Responding Device may have multiple transmissions on this Operating Channel provided that the gap in between such transmissions does not exceed 16 µs. When the transmissions by the Responding Device are completed the Responding Device shall proceed with step 3). 
3)      The transmission grant for the Responding Device is withdrawn.



      

Channel access type for scheduling consecutive UL transmissions in semi-static mode 

	Agreement
In semi-static channel access mode, the content of the channel access field in a DCI scheduling a UL transmission for a UE determines an index to a row in Table 1
TABLE 1
	Bit field mapped to index
	Channel Access Type
	The CP extension T_"ext" index defined in Clause 5.3.1 of [4, TS 38.211]
	Initiator of a channel occupancy associated to UL transmission described in Clause x.x in TS 37.213

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	gNB

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	gNB

	2
	9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	9us sensing as defined in Clause x.x in TS 37.213
	0
	UE


· Note: The last row in Table 1 is only applicable when the UE can operate as an initiating device as configured by gNB. 




It is understood from the last agreement quoted above that the Channel Access Type “9us sensing as defined in Clause x.x in TS 37.213” indicated by the last row of Table 1 can be used for scheduling an UL transmission associated with UE-initiated COT in the following cases:
-	UL transmission aligned with UE FFP boundary and ending before its idle period (UE COT initiating)
- 	UL transmission within the UE FFP if the gap between the UL transmission and any previous transmission burst is more than 16us
The cases of scheduling consecutive UL transmissions in which the indicated 9us sensing would not be applicable to transmissions following the transmission of a first scheduled UL (single or multiple UL/DL grants), or applicable to the next scheduled UL if the first scheduled UL has not been transmitted (single UL/DL grant), were discussed by email to follow the procedures specified in Rel-16 for LBE. 
Although it seemed that the common understanding was that these Rel-16 procedures are to be reused in Rel-17 for FBE as well, the current specifications in TS 37.213 [3] limit these procedures to ChannelAccessMode = ‘dynamic’ or not provided. In absence of an explicit agreement to extend these procedures to FBE, it may not be possible to support these cases in Rel-17 specifications for semi-static channel occupancy.
Proposal 5: It should be agreed in RAN1#106bis-e to extend the channel access procedures for consecutive UL transmissions specified in Rel-16 for the dynamic channel access mode to the semi-static channel access mode in Rel-17.

Conclusions
Based on the discussions, the following observations and proposals were made:

Proposal 1: Support following FL Proposal 7-1 from RAN1#106bis-e:
· In semi-static channel access mode, a UE is not expected to be scheduled with UL transmissions in a UL transmission burst that are indicated to different COT Initiators by DCI
Proposal 2: In semi-static channel access mode, multiple contiguous UL transmissions that are scheduled by a single DCI, apply the same COT-ownership indicated by the scheduling DCI.

Proposal 3: In semi-static channel access mode, when the gNB schedules by a DCI a UL transmission in a later u-FFP in the same g-FFP that carries the scheduling DCI and the transmission is not aligned with the later u-FFP boundary, the UE follows the indicated COT initiator as the following:
· If the UE validates the indicated COT initiator assumption and satisfies the applicable sensing conditions, the transmission occurs. Otherwise, the transmission is dropped.

Observation 1: Based on ETSI BRAN regulations, multi-channel operation is applicable to the Initiator Device only and sharing the Initiator Device’s COT can only occur per operating channel and when the COT sharing conditions are satisfied on that operating channel, i.e., following a last transmission from the Initiator Device in the respective FFP.
Proposal 4: Implications of ETSI BRAN regulations on multi-channel operation of the initiating and responding FBE devices should be discussed before concluding on the feasibility and necessity of aligning the COT initiator assumption across the RB sets of a wideband transmission .

Proposal 5: It should be agreed in RAN1#106bis-e to extend the channel access procedures for consecutive UL transmissions specified in Rel-16 for the dynamic channel access mode to the semi-static channel access mode in Rel-17.
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