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1	Introduction
In this contribution we address the remaining issues with respect to channel access related to FBE mode and harmonization of features for UL CG for operation on unlicensed bands.
[bookmark: _Ref178064866]2	Discussion
2.1	Issue#1: Transmission in idle period
The coloured descriptions in Clause 4.3.1.2.1 and 4.3.1.2.2 shown below were intended to capture the following agreement. However, the current specification has not captured the highlighted part of the agreement.
Agreements:
· For semi-static channel access mode,
· When gNB operates as an initiating device 
· The gNB is not allowed to transmit during the idle period of any FFP associated with the gNB in which the gNB initates a COT
· When a UE operates as an initiating device 
· The UE is not allowed to transmit during the idle period of any FFP associated with the UE in which the UE initates a COT
· When a UE shares a COT initiated by the gNB during an FFP associated with the gNB
· The UE is not allowed to transmit during the idle period of that FFP in which the UE shares the COT initiated by the gNB
· When the gNB shares a COT initiated by a UE during an FFP associated with the UE
· The gNB is not allowed to transmit during the idle period of that the FFP in which the gNB shares the COT initiated by the UE
· FFS whether/how to support additional restrictions to the idle period

	4.3.1.2.1              Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration  if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
[…]




	4.3.1.2.2              Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
[…]



When a UE/gNB initiates a COT in an FFP period, no transmission by the UE/gNB is allowed during the idle period of that period, irrespective of whether the UL/DL transmission is associated to the COT initiated by the UE/gNB or associated to a COT initiated by the gNB/UE. This is the fundamental principle of semi-static channel access procedures. The current specifications only disallow the transmission during the idle period that are associated to the initiator of the COT. Hence, Clause 4.3.1.2.1 and 4.3.1.2.2 should be updated as the following to capture the missing the agreement and ensure proper behaviour.
[bookmark: _Toc90675374]Adopt TP1 for Clause 4.3.1.2.1 and 4.3.1.2.2 in TS 37.213 
	================= Start of Text Proposal 1 for TS 37.213 =====================
4.3.1.2.1              Channel occupancy initiated by gNB and sensing procedures 
The gNB initiates a channel occupancy in a period of duration  if the gNB transmits a DL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration and ends the transmission of the DL transmission burst before the start of the idle duration of that period. When the gNB initiates a channel occupancy in that period, the gNB shall not transmit any transmission(s) within the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the gNB, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
==================<unchanged text omitted>=======================
4.3.1.2.2              Channel occupancy initiated by UE and sensing procedures
A UE initiates a channel occupancy in a period of duration if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When the UE initiates a channel occupancy in that period, the UE shall not transmit any transmission(s) within the idle duration of that period. When a UL or DL transmission burst(s) is associated with the channel occupancy that is initiated in that period by the UE, the following are applicable: 
· The UL or DL transmission burst(s) is confined within that period and ends before the start of the idle duration of that period.
==================<unchanged text omitted>=======================
================= End of Text Proposal 1 for TS 37.213 =====================


2.2	Issue#2: Cot initiator association for configured UL
It was discussed during the review of draft CR under email discussion [Post-107-e-NR-NR_IIOT_URLLC_enh-Core-37.213] in the last meeting that the description colored in Clause 4.3.1.2.3 needs to be updated. 
	4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with a channel occupancy that is initiated by the gNB.
· Otherwise, the UE assumes that the configured UL transmission is associated with a channel occupancy to be initiated by the UE.
· If the configured UL transmission would occur at the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period, and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
· If the configured UL transmission would occur after the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
· If the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the UE.
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, then if the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB; otherwise, the UE drops the configured UL transmission(s).
· If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the configured UL transmission would occur within a period of duration  and end would before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB.
· Otherwise, the UE drops the configured UL transmission.
If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8]. 




The issue is that if the UE has already initiated a COT, it is not allowed to transmit during the idle period irrespective of the transmission being associated to the UE or gNB initiated COT. However, if the gNB COT is initiated, the colored description allows such a UL transmission which contradicts to the agreement (mentioned in previous section) as well as ETSI BRAN regulations where the semi-static channel access is based on. An example is shown in Figure 1 to illustrate the erroneous behavior that can be caused for CG-PUSCH3 by the current description in the specification. 
· Expected behaviour assuming successful sesning:
· DG-PUSCH1 is transmitted based on gNB initiated COT and initiates UE-COT.
· CG-PUSCH2 is transmitted based on UE-initiated COT.
· DG-PUSCH3 overlpas with u-ilde and dropped since UE initated the COT.
· CG-PUSCH4 is transmitted based on gNB initiated COT.
· Specified behaviour assuming successful sesning:
· DG-PUSCH1 is transmitted based on gNB initiated COT and initiates UE-COT.
· CG-PUSCH2 is transmitted based on UE-initiated COT.
· DG-PUSCH3 is transmitted based on gNB initiated COT.
· CG-PUSCH4 is transmitted based on gNB initiated COT.



[image: ]
[bookmark: _Ref90678058]Figure 1: Illustration of scheduled and configured PUSCHs. In this example, PDCCH1 initiates gNB COT and schedules PUSCH1 with a DCI that indicates UE-initiated COT.
Therefore, the following text proposal that was discussed during [Post-107-e-NR-NR_IIOT_URLLC_enh-Core-37.213] is proposed to be implemented for specifying the proper behavior.
[bookmark: _Toc90675375]Adopt TP2 for Clause 4.3.1.2.3 in TS 37.213 

	=================== Start of Text Proposal 2 for TS 37.213 =======================
4.3.1.2.3	Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
==================<unchanged text omitted>=======================
· If the configured UL transmission would occur after the beginning of a period of duration   and would overlap with the idle duration corresponding to that period, the following is applied:
· If the UE has not already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2:
· if the configured UL transmission would occur within a period of duration  and end would before the idle duration corresponding to that period and the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with the channel occupancy that is initiated by the gNB;
·  Otherwise, the UE drops the configured UL transmission.
· Otherwise, the UE drops the configured UL transmission.
If the configured UL transmission is a PUSCH with PUSCH repetition type B, the above procedures are applicable to a nominal repetition as described in [8]. 
================ End of Text Proposal 2 for TS 37.213 =====================




3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt TP1 for Clause 4.3.1.2.1 and 4.3.1.2.2 in TS 37.213
Proposal 2	Adopt TP2 for Clause 4.3.1.2.3 in TS 37.213
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