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Introduction
This contribution expresses our views on uplink enhancements (especially the follow-up topics recommended in [1]) for URLLC in unlicensed controlled environments as part of the objectives of the related Work Item [2]: 
a.	 Specify support for UE-initiated COT for FBE with minimum specification effort
b.	 Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum

The agreements/conclusions achieved in RAN1#106-e are provided in the appendix.

UE-to-gNB COT sharing
DL Content
In RAN1#106-e, the following agreed:
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 at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission

[bookmark: _Hlk84018271]Scheduling DL transmissions of other UEs would help the network to utilize resources efficiently, also less delay is expected for the other UEs. So, if supporting such feature in the specification does not require noticable effort, it is desired to be supported. A group-common DCI at the beginning of a gNB-FFP can indicate whether the COT is a gNB-COT. UE assumes that the gNB has not acquired the COT if it does not detect the group-common DCI. Given the time remaining to the end of release, we suggest the following:
   
Proposal 1: 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. 

Proposal 2: With medium priority, support 
· DL transmission burst being capable of including transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission.
· group-common DCI at the beginning of a gNB-FFP can indicate whether the COT is a gNB-COT.   

If it is decided to allow the DL transmission burst to include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission, it would be good to clarify that no specification is expected to enforce a dummy scheduled DL transmission or DCI for the UE that initiated the COT (e.g., when there is no DL data pending for the UE). 

Overlapping Transmissions
[bookmark: _Hlk79168283]The UE can initiate a COT by transmitting a 1st CG-PSUCH that is shorter than UE-FFP period and is aligned with a UE FFP boundary (assuming gNB has not initiated a COT in the overlapping gNB-FFP or the 1st CG-PUSCH is not confined within a gNB-FFP). In case, a 2nd CG-PUSCH with higher Phy-priority overlaps with the 1st CG-PUSCH (e.g., as shown in Figure 1), it is up to UE implementation to make sure that the low priority CG PUSCH transmission can be cancelled before the start of the high priority CG PUSCH (where to drop the LP transmission is up to UE implementation). In our understanding, at least it would be good if the UE initiates the COT (at the beginning of the LP resource to occupy the channel), if the UE is aware of presence of UL data in the HP resource prior to the LP resource. It would further help ensuring HP transmission can be sent on time (and not delayed due to LBT failure in case another UE starts an FFP) if the UE continues (does not drop) its LP transmission and only drops its LP transmission such that the gap between the terminated LP transmission and the start of HP transmission is such that no LBT is required for starting the HP transmission (in this case, the UE may have become aware of the presence of data in the HP resource at a later time w.r.t. beginning of the COT).  It is noted that based on the agreements made so far, it is not always possible to align every HP resource with UE-FFP. For example, a HP CG resource periodicity is 2 symbols, and the UE-FFP is 1ms, there is another HP CG resource in addition to the LP resource at the beginning of the FFP, but no HP data to transmit.
 
[image: ]
[bookmark: _Ref46928424]Figure 1: The UE is required to transmit its LP UL transmission at least till the gap between the LP transmission and the HP transmission is less than the gap for which sensing is required (e.g., 16 us).

Proposal 3: UE should not drop from the beginning a first low-priority configured UL transmission initiating a UE-COT that overlaps with a later second high-priority configured UL transmission.
Proposal 4: UE should not drop a first low-priority configured UL transmission that overlaps with a later second high-priority configured UL transmission earlier than 16 us before the start of the second high-priority configured UL transmission.
COT-initiation control/overriding
Several proposals including the following have been discussed in RAN1#106-e:

Proposal5-1 (RAN1#106-e):
In semi-static channel access mode, the gNB is allowed to overwrite through scheduling DCI any prior indication regarding the initiator of a COT.
· FFS on details, e.g. required processing time when applicable


Proposal 5-2 (RAN1#106-e):
In semi-static channel access mode when a UE can operate as an initiating device, for a UL transmission, the UE can be dynamically indicated to change its assumption on the associated COT initiator for the UL transmission via DCI format 2_0.
· FFS on details, e.g. required processing time when applicable


Proposal 5-3 (RAN1#106-e):
On the semi-static configuration of UE-initiated FFP in a given unlicensed channel, the UE should be provided with a parameter to limit its COT to an indicated duration, such that the COT ends before the idle period/CCA of a subsequent frame of that UE FFP.

Considering different transmissions can be associated with different initiated COTs and and potential collisions or blocking are controlled/mitigated by gNB, it would be reasonable to first clarify the benefit of changing the COT initiator assumption for a transmission. In our view, changing the COT initiator assumption of a transmission could change 
· FFP idle periods the transmission could overlap with
· COT initiator assumption of subsequent configured UL transmissions, which effectively could change FFP idle periods the subsequent configured UL transmissions could overlap with  

Observation 1: Dynamic indication to change UE’s assumption on the associated COT initiator for an UL transmission could allow transmission within the idle period of the former FFP as determined based on the scheduling DCI if the scheduled UL transmission overlaps with the idle period.
· a timeline needs to be specified for receiving the dynamic indication e.g., w.r.t. the scheduling DCI/ UL transmission.
 Proposal 5: Discuss dynamic indication to change UE’s assumption on the associated COT initiator with low priority considering the required specification impact.   
[bookmark: _Hlk83894456]Managing the first UL transmission burst after COT initiation
To increase the likelihood of the first UL transmit burst initiating a UE-COT being decoded at the gNB, UEs initiating the COT can be allowed to transmit their first UL transmission burst after acquiring the COT with higher power than usual.
Proposal 6: For the case of UE-initiated COT with configured grant PUSCH transmission, the transmit power at the beginning of the acquired FFP can be higher than the transmit power associated with PUSCH transmissions of the configured grant (in transmission occasions other than those of the beginning of the acquired FFP).
Gap reduction between high priority UL transmission and previous transmission 
Similar to the case of overlapping CG resources, to reduce (to some extent) the gap g1 between a previous transmission and a following high-priority UL transmission with a gap larger than 16 us, applying a CP extension for the latter transmission to keep the effective gap short seems useful (cf. example shown in Figure 2) .
[image: ]
[bookmark: _Ref46384823]Figure 2: Extended HP UL transmission; the gap g2 does not require channel sensing after the LP UL transmission

Proposal 7: When a first transmission burst is followed by a high priority UL transmission burst on a CG resource, if the gap is more than 16µs between the two transmissions, the CP of the high priority UL transmission is extended to keep the effective gap under 16µs.
UE initiated COT for Wideband operation
The following proposal was discussed in RAN1#106-e 

Proposal 4-2 (updated 1):
· Align the assumption regarding the COT initiator device of a FFP across all multiple RB sets in a carrier/BWP under the unaligned FFP structure between UE and gNB.
FFS: how the UE guarantees/determines the COT initiator across multiple RB sets

The proposal was motivated to avoid UL to DL interference  (e.g., impacting gNB LBT on some RB sets) if the COT initiator assumptions are different across the RB sets. In our view, introducing new rules to enforce the same COT initiator across the RB sets seems unnecessary which is aligned with the conclusion achieved before: “potential collisions or blocking are controlled/mitigated by gNB“. We would like to mention that a similar issue could happen for LBE also.

Observation 2: Enforcing the same COT initiator across the RB sets seems unnecessary considering potential collisions or blocking are controlled/mitigated by gNB.    

Conclusions
This contribution provided our views regarding uplink enhancements for URLLC in unlicensed controlled environments as follows:
Proposal 1: 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. 

Proposal 2: With medium priority, support 
· DL transmission burst being capable of including transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission.
· group-common DCI at the beginning of a gNB-FFP can indicate whether the COT is a gNB-COT.   

Proposal 3: UE should not drop from the beginning a first low-priority configured UL transmission initiating a UE-COT that overlaps with a later second high-priority configured UL transmission.
Proposal 4: UE should not drop a first low-priority configured UL transmission that overlaps with a later second high-priority configured UL transmission earlier than 16 us before the start of the second high-priority configured UL transmission.
Proposal 5: Discuss dynamic indication to change UE’s assumption on the associated COT initiator with low priority considering the required specification impact.
Proposal 6: For the case of UE-initiated COT with configured grant PUSCH transmission, the transmit power at the beginning of the acquired FFP can be higher than the transmit power associated with PUSCH transmissions of the configured grant (in transmission occasions other than those of the beginning of the acquired FFP).
Proposal 7: When a first transmission burst is followed by a high priority UL transmission burst on a CG resource, if the gap is more than 16µs between the two transmissions, the CP of the high priority UL transmission is extended to keep the effective gap under 16µs.

Observation 1: Dynamic indication to change UE’s assumption on the associated COT initiator for an UL transmission could allow transmission within the idle period of the former FFP as determined based on the scheduling DCI if the scheduled UL transmission overlaps with the idle period.
· a timeline needs to be specified for receiving the dynamic indication e.g., w.r.t. the scheduling DCI/ UL transmission.
Observation 2: Enforcing the same COT initiator across the RB sets seems unnecessary considering potential collisions or blocking are controlled/mitigated by gNB.    
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Appendix

Agreement
In semi-static channel access mode, the content in a scheduling DCI that indicates the assumption on the COT-initiator for the scheduled transmission is determined based on the channel access field in the DCI.

Agreement
In semi-static channel access mode, 
· The inclusion of the channel access field in Rel-16 DCI 0_1 and 1_1 in Rel-17 DCI 0_2 and 1_2, respectively, is supported.

Agreement
In semi-static channel access mode, the size of channel access field in a scheduling DCI with format 0_0/1_0, 0_1/1_1, 0_2/1_2 is 2 bits.

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 at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission

Decision: As per email decision posted on Aug 21st,
Conclusion
Any UL or DL transmission that is expected to occur, should be associated to a Channel Occupancy (CO) with a corresponding FFP. When a transmission is associated to a CO with a corresponding FFP:
· The association of the transmission to a CO with corresponding FFP is based on either of the following assumption:
· “Initiating COT”: This assumption implies that the transmission would initiate a CO corresponding the FFP.
· “Sharing COT”: This assumption implies that the transmission would share a CO corresponding to the FFP.
· The association assumption is validated as follows:
· “Initiating COT” assumption is validated if the transmission would start at the FFP boundary and would end before idle period of the FFP.
· “Sharing COT” assumption is validated if the transmission would start after the FFP boundary and would end before idle period of the FFP and the CO corresponding to the FFP is initiated.
· A transmission based on a CO association assumption can occur if the CO association assumption is validated and if the following sensing conditions are met:
· For CO association assumption as “Initiating COT”:
· If a CCA is successful before the transmission.
· For CO association assumption as “Sharing COT”
· If the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is more than 16us and if a CCA is successful before the transmission.
· IF the gap between the beginning of the transmission and the end of previous one sharing the same CO in that FFP is at most 16us
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 with Alt-1 (Option 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
	Alt-1:gNB
Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	Alt-1:gNB
Alt-2: UE-initiated COT if condition A, otherwise gNB’s COT

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

	3
	9us sensing [within a 25us interval] as defined in Clause 4.3 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.

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.
Conclusion
There is no consensus in RAN1 to support UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode.

Agreement
Do not support PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation.

Agreement
Replace “9us sensing [within a 25us interval] as defined in Clause 4.3 in TS 37.213” with “9us sensing as defined in Clause x.x in TS 37.213” in the last row of Table 1 in the previous agreement and add the following notes to Table 1:
· Note 1: The intention of Clause x.x above is to describe the LBT procedure from a UE perspective when this operates as initiating device.
· Note 2: A UE operating as initiating device may transmit an UL transmission burst(s) within its u-FFP immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the UL transmission burst(s) and any previous transmission burst is more than 
Agreement
When a UE operates as an initiating device, and the gNB shares a UE’s FFP for DL transmission, regardless of the gap between any UL and DL bursts, no restriction is imposed on the maximum duration of each of the DL bursts such that each can continue until the UE FFP idle period starts.
Note: The applicability of the EDT calculation based on the UE’s transmit power to the UE COT initiation in accordance to the UL-DL gap duration and/or the content of the DL burst is separately discussed
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