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[bookmark: _Toc28873168][bookmark: _Toc35593626][bookmark: _Toc44669034][bookmark: _Toc51607183][bookmark: _Toc90480702][bookmark: _Hlk26519519]4.3	Channel access procedures for semi-static channel occupancy
Channel access procedures based on semi-static channel occupancy as described in this Clause, are intended for environments where the absence of other technologies is guaranteed e.g., by level of regulations, private premises policies, etc. 
If a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semiStatic' by SIB1 or dedicated configuration for a serving cell, a periodic channel occupancy can be initiated by the gNB on a channel(s) within the bandwidth of the serving cell every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where  period in , is a higher layer parameter provided in SemiStaticChannelAccessConfig and . 
A duration of   at the end of a period is referred to as the idle duration of that period.
If the gNB additionally configures a UE with higher layer parameter ue-SemiStaticChannelAccessConfig consisting of ue-Period and ue-Offset, the UE can initiate a channel occupancy on a channel(s) within the bandwidth of the serving cell every   = ue-Period in   with corresponding maximum channel occupancy time . The offset of the periodic channel occupancy is determined by = ue-Offset as the number of symbols from the beginning of an even indexed radio frame to the start of the first period in that radio frame in which the UE can initiate a channel occupancy. A duration of   at the end of a period is referred to as the idle duration of that period.
For determining a Channel Occupancy Time based on semi-static channel access procedures, duration of any transmission gap within a period excluding the corresponding idle duration is counted in the channel occupancy time.In the following procedures in this clause, when a gNB or UE performs sensing for evaluating a channel availability, the sensing is performed at least during a sensing slot duration , unless longer sensing duration is required (e.g. by level of regulation), in which case sensing is performed within a duration of . When sensing is performed within a duration of, the channel is considered to be idle if the channel is sensed to be idle for total of at least  with at least  of sensing occurring in the last  time interval in the sensing duration. The corresponding   adjustment for performing sensing by a gNB or a UE is described in clauses 4.1.5 and 4.2.3, respectively.
[bookmark: _Toc90480703]4.3.1	Channel access procedures to initiate a channel occupancy
For semi-static channel occupancy, the procedures in Clause 4.3.1.1 are followed if ue-SemiStaticChannelAccessConfig is absent. Otherwise, the procedures in Clause 4.3.1.2 are applicable.
If a UE fails to access the channel(s) prior to an intended UL transmission to a gNB, Layer 1 notifies higher layers about the channel access failure.
[bookmark: _Toc90480704]4.3.1.1	Channel occupancy initiated only by gNB
A channel occupancy initiated by a gNB and shared with UE(s) satisfies the following:
-	The gNB shall transmit a DL transmission burst starting at the beginning of the channel occupancy time immediately after sensing the channel to be idle for at least a sensing slot duration . If the channel is sensed to be busy, the gNB shall not perform any transmission during the current period. 
-	The gNB may transmit a DL transmission burst(s) within the channel occupancy time immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the DL transmission burst(s) and any previous transmission burst is more than .
-	The gNB may transmit DL transmission burst(s) after UL transmission burst(s) within the channel occupancy time without sensing the channel if the gap between the DL and UL transmission bursts is at most  
-	A UE may transmit UL transmission burst(s) after detection of a DL transmission burst(s) within the channel occupancy time as follows:
-	If the gap between the UL and DL transmission bursts is at most ,  the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time without sensing the channel.
-	If the gap between the UL and DL transmission bursts is more than ,  the UE may transmit UL transmission burst(s) after a DL transmission burst(s) within the channel occupancy time after sensing the channel to be idle for at least a sensing slot duration  within a  interval ending immediately before transmission.
-	A UE may be indicated by the gNB to transmit UL transmission burst(s) within the channel occupancy time without sensing the channel or after sensing the channel to be idle for at least a sensing slot duration  within a  interval ending immediately before transmission.
-	The gNB and UEs shall not transmit any transmissions in a set of consecutive symbols for a duration of at least  before the start of the next period.
[bookmark: _Toc90480705]4.3.1.2	Channel occupancy initiated by gNB or UE
[bookmark: _Toc90480706]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. A UE determines that the gNB has initiated the channel occupancy in that period by detection of a DL transmission burst(s) in that period or an indication by a DCI as described in Clause 4.3.1.2.4.
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.
-	If the gap between the DL transmission burst(s) and any previous DL transmission burst in that period is more than , the DL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   immediately before the DL transmission.
-	If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most , the DL transmission burst(s) may be transmitted without sensing.
-	If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is more than , the UL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   within a  interval ending immediately before the UL transmission burst(s).
-	If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.
[bookmark: _Toc90480707]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.
-	If the gap between the UL transmission burst(s) and any previous UL transmission burst in that period is more than , the UL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   immediately before the UL transmission burst(s).
-	If the gap between the UL transmission burst(s) and any previous DL transmission burst in that period is at most , the UL transmission burst(s) may be transmitted without sensing.
-	If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is more than , the DL transmission burst(s) may be transmitted if the channel is sensed to be idle for at least a sensing slot duration   within a  interval ending immediately before the DL transmission.
-	If the gap between the DL transmission burst(s) and any previous UL transmission burst in that period is at most , the DL transmission burst(s) may be transmitted without sensing.
When a DL transmission burst(s) is associated with a channel occupancy that is initiated in a period of duration  by a UE, the DL transmission burst(s) shall include unicast user plane data or control information intended for the UE initiating the channel occupancy in that period. The gNB may include in the DL transmission burst(s) an additional transmission(s) intended to other UEs than the UE that has initiated the channel occupancy in that period or broadcast transmission(s), only if the gNB satisfies the condition that the detection of the additional DL transmission(s) at any UE will not be associated with a channel occupancy that is initiated by gNB following the procedures described in Clause 4.3.1.2.3 and 4.3.1.2.4.
When a UE is configured with a configured grant for which cg-RetransmissionTimer-r16 is provided and if the UE is provided cg-COT-SharingList-r16 by higher layers, the UE is configured with a table wherein each row is given by higher layer parameter CG-COT-Sharing-r16. One row of the table is configured for indicating that the channel occupancy sharing is not available and other rows of the table each provides a channel occupancy sharing information. In this case, each configured grant PUSCH transmission includes 'COT sharing information' in CG-UCI as described in [10] that indicates a row index to the table, which is chosen by the UE independently of the CAPC information that the row may carry. If the gNB shares a channel occupancy initiated by the UE and detects a CG-UCI in slot  that includes 'COT sharing information', the gNB may transmit a transmission that follows the configured grant PUSCH transmission starting from slot , where  offset-r16 slots, for a duration of duration-r16 slots where duration-r16 and offset-r16 are higher layer parameters provided by CG-COT-Sharing-r16.
[bookmark: _Toc90480708]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 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 end 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 that does not overlap with an idle duration corresponding to a period of duration  or a period of duration , the above procedures are applicable to aits corresponding nominal repetition as described in [8]. Otherwise, the following procedures are applicable to its corresponding nominal repetition.
· If the configured UL transmission would occur at the beginning of a period of duration   and within a period of duration [image: ] the following is applied:
· If the UE has already determined that the gNB has initiated 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 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 after the beginning of a period of duration  and within a period of duration [image: ]  the following is applied:
· If the UE has already initiated a channel occupancy in the period of duration  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.
· Otherwise,
· if the UE has already determined that the gNB has initiated a channel occupancy in the period of duration [image: ] 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.
[bookmark: _Toc90480709]4.3.1.2.4	Association with initiated channel occupancy for scheduled UL transmissions
When a UL transmission(s) is scheduled by a DCI, the scheduling DCI indicates the channel access parameters for the UL transmission(s) as described in [10]. Based on the DCI, the UE determines if the scheduled UL transmission(s) is associated with a channel occupancy that is initiated by the gNB or the UE, and whether sensing and CP extension are applicable.
[bookmark: _Toc90480710]4.3.1.2.4.1	Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  corresponding to the carrier within which the UL transmission is scheduled and regardless of whether they are transmitted on the same or different carrier.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB, and the UE is indicated to perform the UL transmission without sensing, the UE applies CP extension if applicable following the procedures described in [11] and is expected to transmit the scheduled UL transmission without sensing as described in Clause 4.3.1.2.1.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1. If the channel is sensed to be idle, the UE is expected to transmit the scheduled UL transmission, and drop otherwise.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE, the following are applied:
-	If the UL transmission would occur at the beginning of a period of duration , the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2. If the channel is sensed to be idle, the UE is expected to transmit the UL transmission, and drop otherwise.
-	If the UL transmission would occur after the beginning of a period of duration   
-	if the UE has not initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the UE is expected to drop the transmission; 
-	otherwise, if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2: 
-	if the UE determines that the UL transmission would follow a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing;
-	otherwise, if the UE determines that the UL transmission would follow a previous UL transmission, if any, after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
[bookmark: _Toc90480711]4.3.1.2.4.2	Cross-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within different periods of duration  corresponding to the carrier within which the UL transmission is scheduled and regardless of whether they are transmitted on the same or different carrier.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission without sensing, the following are applied:
-	If the scheduled UL transmission starts after the beginning of a period of duration  corresponding to the carrier within which the UL transmission is scheduled and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to thethat period is initiated by the gNB as described in Clause 4.3.1.2.1, the UE applies CP extension if applicable and is expected to transmit the scheduled UL transmission without sensing as described in Clause 4.3.1.2.1.
-	Otherwise, the UE drops the scheduled UL transmission.
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the gNB and the UE is indicated to perform the UL transmission after sensing, the following are applied:
-	If the scheduled UL transmission starts after the beginning of a period of duration  corresponding to the carrier within which the UL transmission is scheduled and ends before the start of the idle duration corresponding to that period and if the UE has determined that a channel occupancy corresponding to the period is initiated by the gNB as described in Clause 4.3.1.2.1,
-	if the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing. Otherwise, the UE senses the channel for at least a sensing slot duration   within a  interval immediately before the scheduled UL transmission as described in Clause 4.3.1.2.1 where the UE is expected to transmit the scheduled UL transmission if the channel is sensed to be idle and drop the scheduled UL transmission otherwise.
-	Otherwise, the UE drops the scheduled UL transmission.

If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE the following are applied:
-	If the UL transmission would start at the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
-	If the UL transmission would start after the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, 
-	if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2 the following is applied:
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of more than 16us, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UE is expected to transmit otherwise.
-	If the UE determines that the UL transmission follows a previous UL transmission after a gap of at most 16us, the UE is expected to transmit the UL transmission without sensing.
-	Otherwise, the UE drops the transmission.
[bookmark: _Toc90480712]4.3.2	Channel access related procedures for consecutive UL transmissions
For semi-static channel occupancy, the following channel access procedures for consecutive scheduled UL transmissions are applicable:
-	If a UE is scheduled by a gNB to transmit a set of UL transmissions including PUSCH or SRS symbol(s) using a UL grant, the UE shall not apply a CP extension for the remaining UL transmissions in the set after the first UL transmission after accessing the channel.
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH using one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL grant(s) and the UE transmits one of the scheduled UL transmissions in the set after accessing the channel, the UE may continue transmission of the remaining UL transmissions in the set, if any.
-	For semi-static channel occupancy, wWhen a UE is provided with higher layer parameter ue-SemiStaticChannelAccessConfig the following are applicable:
-	The UE may assume that any scheduled or configured UL transmission(s) within a UL transmission burst is associated with the same channel occupancy that is initiated either by the gNB or by the UE. 
-	If the UE is scheduled by a DCI to transmit multiple UL transmissions, the UE assumes that the indicated initiator of the associated channel occupancy in the DCI is applied for all the UL transmissions scheduled by the DCI.
-	If the UE would transmits a nominal repetition of a PUSCH transmission with repetition type B as described in [8] and the UE has already determined based on the procedures in Clause 4.3.1.2.4 for scheduled PUSCH repetition or based on the procedures in Clause 4.3.1.2.3 and/or the above rules in this clause with respect to channel occupancy association for configured PUSCH repetition, that the nominal repetitionPUSCH transmission is associated with a channel occupancy that is initiated either by the gNB or by the UE, the followings are applicable:
-	If the UE has already initiated a channel occupancy in a period of duration  as described in Clause 4.3.1.2.2 and the nominal repetition would overlap with the idle duration corresponding to that period and if the UE has already determined that the nominal repetition is associated with a channel occupancy that is initiated by the gNB corresponding to a period of duration  and if the nominal repetition would overlap with the idle duration corresponding to that period of duration , the UE drops the nominal repetition of the PUSCH transmission.
-	If the UE has already determined that the nominal repetitionthe PUSCH transmission is associated with a channel occupancy that is initiated by the gNB corresponding to a period of duration  and if athe nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to athat period of duration  in which the channel occupancy is initiated, all the symbols during the idle duration are considered as invalid symbols as described in [8] and the corresponding actual repetition after the idle period, if any, is dropped.
-	If the UE has already determined that the nominal repetitionPUSCH transmission is associated with a channel occupancy that is initiated by the UE corresponding to a period of duration and if athe nominal PUSCH repetition of the PUSCH transmission overlaps with an idle duration corresponding to athat period of duration  in which the channel occupancy is initiated, all the symbols during the idle duration are considered as invalid symbols as described in [8]. 
-	The UE is not expected to transmit a UL transmission(s) that is associated with a channel occupancy initiated by the UE corresponding to a period of duration  during the contention-based random access procedures.

[bookmark: _Toc90480713]4.3.3	Channel access procedures for transmission(s) on multiple channels
For semi-static channel occupancy, if a gNB/UE intends to transmit on a set of channels  a transmission that starts at the same time on the set of channels , the gNB/UE shall perform channel access on each channel , according to the procedures described in clause 4.3.1.1 to 4.3.1.2 when applicable. The following are applicable for the transmission on a channel within the bandwidth of a carrier:
-	If the transmission is a UL transmission, the UE may not transmit on channel within the bandwidth of the carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured by UL resources for the UL transmission.
-	If the transmission is a UL transmission, the UE may not transmit on a channel within the bandwidth of the carrier if the UE is configured without intra-cell guard band(s) on a UL bandwidth part as described in clause 7 in [8] and if the UE fails to access any of the channels of the UL bandwidth part.
-	If the transmission is a nominal repetition of a configured PUSCH transmission with repetition type B as described in [8], the transmission is dropped if the UE determines that the nominal repetition is not associated with a same channel occupancy for all of the channels and the nominal repetition would overlap with an idle duration corresponding to a period of duration  and/or a period of duration .
-	If the transmission is a DL transmission, the gNB may not transmit on a channel within the bandwidth of the carrier if the gNB configures the carrier without intra-cell guard band(s) on a DL bandwidth part as described in clause 7 in [8] and if the gNB fails to access any of the channels of the DL bandwidth part.

image1.gif




