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1 Discussion
Rel-16 specifies support for semi-static channel access, where only the gNB is allowed to initiate a COT/FFP. UL transmissions are allowed in a shared gNB FFP, where the UE determines the presence of gNB FFP based on detection of a DL burst in the gNB FFP:

	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 [image: image2.png]


. 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 [image: image4.png]


 if the gap between the DL transmission burst(s) and any previous transmission burst is more than [image: image6.png]16us



.

-
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 [image: image8.png]16us.



 

-
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 [image: image10.png]16us



,  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 [image: image12.png]16us



,  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 [image: image14.png]


 within a [image: image16.png]25us



 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 [image: image18.png]


 within a [image: image20.png]25us



 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 [image: image22.png]T. = max(0.05T, , 100us)



 before the start of the next period.

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.


In other words, it is sufficient for the UE just to detect any DL transmission anywhere in the FFP, and based on the detected transmission, the UE knows that the gNB has initiated an FFP that the UE may share.  

On the other hand, in Rel-17 WI “Enhanced Industrial Internet of Things (IoT) and URLLC”, support for UE initiated FFPs as well as UE-to-gNB COT sharing is currently being specified. With the introduction of UE-to-gNB COT sharing, there may be DL transmissions in a cell that are not taking place in a gNB initiated COT/FFP, and hence a UE should not assume that the mere presence of such transmissions implies that the gNB has initiated a COT. Note that while this feature is only introduced in Rel-17, it will also create an issue for the Rel-16 UEs, that will not even support UE initiated FFPs. With no changes to Rel-16 specifications, a gNB can only assume a Rel-16 UE may assume gNB initiated COT/FFP upon detection of any DL transmission at any time during the SIB-configured gNB FFP, which in practice will make it impossible to use the UE-to-gNB COT sharing functionality introduced in Rel-17. Therefore, a change to Rel-16 specs seems necessary. In the following we outline a possible solution for mitigating the issue.
As discussed above, according to current Rel-16 specs, the UE may assume that any detected DL transmission burst is within a COT initiated by the gNB, while after the introduction of UE initiated FFPs in Rel-17 this is no longer the case. A simple fix would be to mandate the DL transmission used for COT detection to occur at the beginning of the gNB FFP, e.g. during the first few symbols (e.g. first 14 symbols) of a possible gNB FFP. The related TP is provided below. 

	============= Start of TP for TS 37.213 ============

4.3
Channel access procedures for semi-static channel occupancy

============= Unchanged parts are omitted ===============

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 [image: image24.png]


. 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 [image: image26.png]


 if the gap between the DL transmission burst(s) and any previous transmission burst is more than [image: image28.png]16us



.

-
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 [image: image30.png]16us.



 

-
A UE may transmit UL transmission burst(s) after detection of a DL transmission burst(s) within first [14] symbols of the channel occupancy time as follows:

-
If the gap between the UL and DL transmission bursts is at most [image: image32.png]16us



,  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 [image: image34.png]16us



,  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 [image: image36.png]


 within a [image: image38.png]25us



 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 [image: image40.png]


 within a [image: image42.png]25us



 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 [image: image44.png]T. = max(0.05T, , 100us)



 before the start of the next period.

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.
============= End of TP for TS 37.213 ============


This change would also imply that in case of UE-to-gNB COT sharing, the gNB shall not transmit anything during those first few symbols where a gNB FFP is configured to start. The related limitation should be later captured into Rel-17 specifications.
2 Conclusions
In this contribution we have discussed DL COT detection in semi-static channel access especially in the case of UE-to-GNB COT sharing, that will be introduced in Rel17 as part of WI Rel-17 WI “Enhanced Industrial Internet of Things (IoT) and URLLC”. 

Proposal: For the purpose of gNB-UE COT sharing, the UE may transmit in a gNB COT only if it has detected a DL transmission during the first [14] symbols of a gNB FFP.
The related Text Proposal for 37.213, Section 4.3 is provided in Section 1.
PAGE  
3

