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1 Introduction

In this contribution, we discuss some remaining issues on UE initiated COT for FBE for URLLC on unlicensed band.  Last R1 #106 meeting agreements can be seen on the appendix
2 Discussion
2.1 Wideband operation 
In previous discussions, one FFP configuration is assumed for a cell. But if a cell bandwidth composes multiple channels of LBT bandwidth(20MHz), it is beneficial that each LBT bandwidth can have separate FFP configurations. For example, as shown in Fig.1, UE has two FFP configurations on two LBT bandwidth, each has different FFP boundaries, and the idle period in each FFP can be covered by COT duration of the other. With such configuration, UL channels can have more opportunity to transmit thus latency can be reduced.

And even with separate FFPs on different LBT bandwidths, the previous agreements for a single channel (or for single FFP configuration on a cell), such as how to do channel sensing, how to decide COT association/COT sharing, can still be reused on per LBT bandwidth bases.  Guard band may be needed if link direction is different on adjacent channels, but anyhow, it is not a new resource overhead, since even with single FFP configuration for multiple channels, link direction can also be different on adjacent channels which also need guard band.

[image: image1.emf]UE FFP 2

COT

Idle 

period

UE FFP 1


Fig.1 Separate FFP configurations on different LBT bandwidths
Proposal 1: Separate FFP configurations on different LBT bandwidths can be considered, and previous agreements for single FFP configuration on a cell can still be reused on per LBT bandwidth bases.
When a system operates in wideband, the CCA procedure in each LBT bandwidth may have a different outcome, and it was discussed that whether to align COT-initiator assumption for multiple channels contained in a cell. We see the intention is to avoid the situation that in some LBT bandwidth, the transmission is associated with a gNB-initiated COT will in other LBT bandwidth, the transmission is associated with a UE-initiated COT. But until now we fail to see why unaligned COT association on different LBT bandwidths would cause a problem. Since a device’s propose it to transmit the channel successfully, no matter it is associated with a gNB-initiated or UE-initiated COT. And in semi-static channel access mode, the only difference in UE behavior between a transmission association to a gNB-initiated or UE-initiated COT is, as if a UE’s transmission association to UE-initiated COT and is initiating the COT, a CCA is a must before the transmission, but if a UE’s transmission association to gNB-initiated COT,  a CCA can be omitted if the gap between the transmission and the end of previous transmission associated to the gNB-initiated COT is less than 16us. So from our view, with unaligned COT-initiator assumption, it is just the matter that, in some LBT bandwidth, a CCA is needed before the transmission while in other LBT bandwidth, CCA can be omitted. 
Proposal 2: No need to align COT-initiator assumption for multiple channels contained in a cell.
2.2 Control of UE-initiated COT
It was discussed in last meeting whether to allow gNB to control a UE initiated COT. From our understanding, the intention of this proposal is to enable gNB to terminate a UE’s ongoing low priority PUSCH/CG-PUSCH transmission, so that a new transmission with higher priority for another UE can occupy the channel successfully. And the low priority transmission does not necessarily has to be associated with UE-initiated COT, association with gNB-initiated COT would also applied in this case. So we would like to refer this case more as gNB’s control of UL transmission for semi-static channel access mode.
We do agree gNB’s control is essential in this case, but from our understanding, this function has been done in R16 URLLC. A group common DCI 2-4, referred as UL cancellation indication, has been introduced to allow gNB to terminate an ongoing PUSCH(CG/DG)/SRS transmission. One point that may be enhanced is, PUCCH and RACH related PUSCH cannot apply UL cancellation indication in current specification. But our initial view is, since it has been discussed but not enhanced in licensed band URLLC, it is also not quite necessary in unlicensed band URLLC. 
Observation 1: UL cancellation indication DCI 2-4 has been introduced to allow gNB to terminate an ongoing PUSCH(CG/DG)/SRS transmission.
Proposal 3: No further enhancement on controlling UE-initiated COT since UL cancellation indication DCI 2-4 can already apply.
3 Conclusions

In this contribution, we discuss issues on UE initiated COT for FBE for URLLC on unlicensed band.  
Proposal 1: Separate FFP configurations on different LBT bandwidths can be considered, and previous agreements for single FFP configuration on a cell can still be reused on per LBT bandwidth bases.
Proposal 2: No need to align COT-initiator assumption for multiple channels contained in a cell.

Observation 1: UL cancellation indication DCI 2-4 has been introduced to allow gNB to terminate an ongoing PUSCH(CG/DG)/SRS transmission.

Proposal 3: No further enhancement on controlling UE-initiated COT since UL cancellation indication DCI 2-4 can already apply.
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.
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, 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

R1-2108304
Summary#4 - Enhancements for IIOT/URLLC on Unlicensed Band
Moderator (Ericsson)

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.

R1-2108305
Summary#5 - Enhancements for IIOT/URLLC on Unlicensed Band
Moderator (Ericsson)
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 [image: image2.png]


 if the gap between the UL transmission burst(s) and any previous transmission burst is more than [image: image3.png]16us




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

�为什么要强调是一个不同的FFP呢？我理解是，如果是同一个FFP的话，基站的指示是不会出问题的，因为基站已经确定的占用了这个FFP了。
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