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Introduction
[bookmark: _Ref129681832]In this contribution, we discuss some issues related to the channel access procedures in NR-U Rel-16 as captured by the latest draft specifications and the endorsed editor CRs. We propose some corrections/modifications in the form of TPs targeting respective subclauses to ensure the accuracy and completeness of the final NR-U Rel-16 specifications.
Discussion
Channel access procedures for Semi-static channel occupancy 
According to subclause 4.2.7.3.1.4 of the ETSI BRAN HS for 5 GHz [1] quoted below, an Initiating Device is allowed to grant an authorization to one or more associated Responding Devices to transmit on the current channel within the current Channel Occupancy Time. 
	4.2.7.3.1.4	Initiating Device Channel Access Mechanism
The Initiating Device (Frame Based Equipment) shall implement a Channel Access Mechanism that complies with the following requirements:
…
An Initiating Device is allowed to grant an authorization to one or more associated Responding Devices to transmit on the current channel within the current Channel Occupancy Time. A Responding Device that receives such a grant shall follow the procedure described in clause 4.2.7.3.1.5.
The Channel Occupancy Time shall not be greater than 95 % of the Fixed Frame Period defined in point 1) and shall be followed by an Idle Period until the start of the next Fixed Frame Period such that the Idle Period is at least 5 % of the Channel Occupancy Time, with a minimum of 100 µs. 
…



However, the current specifications does not capture such a scheduling restriction imposed by the regulations. We note that the corrections proposed in this section are of more priority given the revision in RAN#88 of the Rel-17 IIoT/URLLC enhancements WID in RP-201310, which considers among other objectives developing the specifications to support UE-initiated semi-static CO in the unlicensed spectrum. Therefore, it is important to discuss these issues before further development.  

Therefore, we propose adopting TP1 into that section of TS 37.213 before further developing the specifications for UE-initiated semi-static CO under the Rel-17 IIoT/URLLC work item.


	*** <Beginning of Text Proposal 1> ***
1. [bookmark: _Toc28873168][bookmark: _Toc35593626][bookmark: _Toc44669034][bookmark: _Hlk26519519]4.3	Channel access procedures for semi-static channel occupancy
*** Unchanged text is omitted ***
A channel occupancy initiated by a gNB and shared with UE(s) shall satisfy 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 if the UL transmission burst(s) is scheduled by one or more DCI(s) detected within the same 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.
*** Unchanged text is omitted ***
*** <End of Text Proposal 1> ***



Proposal 1：Adopt TP1 into section 4.3 of TS 37.213 to clarify that responding UE(s) may be scheduled to transmit only within the same COT in which the UE(s) detected the scheduling DCI(s).

Contention window adjustment procedures for UL transmissions scheduled/configured by gNB 
In section 4.2.2.2 of the current TS 37.213 v16.2.0 on CWS adjustment procedures for UL transmissions scheduled/configured by gNB, it should be noted that retransmission of Msg3 PUSCH can be scheduled by DCI format 0_0 scrambled by TC-RNTI. Since Msg 3 PUSCH obviously satisfies the subclause in section 4.2.2.2 of TS 37.213 as a UL channel with implicit HARQ feedback NACK, the CWS would be have to be increased if a retransmission happens. Inconsistently, successful reception of Msg 3 PUSCH would not reset the CWS.  
We note that the understanding of the group during the WI is that in fairness to other coexisting RATs, in particularly Wi-Fi, implicit feedback should be considered for BOTH resetting and increasing the CWS and not just for resetting the CWS.  The current specifications however is unfair to NR-U as it allows only to penalize the NR-U system. Hence, receiving Msg 4 in response should be considered as an implicit HARQ feedback ACK for the purpose of CWS adjustment.
Therefore, we propose to adopt the following TP3 into section 4.2.2.2 of TS 37.213 to ensure coexistence fairness to NR-U and the consistency of this subclause of the specifications.
Proposal 2：In fairness to NR-U in coexistence with other RATs, implicit HARQ-ACK feedback should be used for both CWS reset and CWS increase. Since Msg 3 PUSCH satisfies the subclause in section 4.2.2.2 of TS 37.213 as a UL channel with implicit HARQ feedback NACK, receiving Msg 4 in response should be considered as an implicit HARQ feedback ACK for the purpose of CWS adjustment.
Proposal 3：Adopt TP2 into section 4.2.2.2 of TS 37.213.

	*** <Beginning of Text Proposal 2> ***
4.2.2.2 	Contention window adjustment procedures for UL transmissions scheduled/configured by gNB
*** Unchanged text is omitted ***
The HARQ-ACK feedback, reference duration and duration   in the procedure above are defined as the following:

· HARQ-ACK feedback for PUSCH(s) transmissions are expected to be provided to UE(s) explicitly or implicitly where implicit HARQ-ACK feedback for the purpose of contention window adjustment in this subclause, is determined based on either the indication for a new transmission or retransmission in the DCI scheduling PUSCH(s) or the success or failure of receiving of an associated channel/signal in response as follows:
-	If a new transmission is indicated, ‘ACK’ is assumed for the transport blocks or code block groups in the corresponding PUSCH(s) for the TB-based and CBG-based transmission, respectively.
-	If a retransmission is indicated for TB-based transmissions, ‘NACK’ is assumed for the transport blocks in the corresponding PUSCH(s).
-	If a retransmission is indicated for CBG-based transmissions, if a bit value in the code block group transmission information (CBGTI) field is ‘0’ or ‘1’ as described in subclause 5.1.7.2 in [8], ‘ACK’ or ‘NACK’ is assumed for the corresponding CBG in the corresponding PUSCH(s), respectively.
-    If the UE successfully receives Msg 4 in response to its transmission of Msg 3 PUSCH, ‘ACK’ is assumed for the corresponding TB in the corresponding PUSCH.
-	The reference duration corresponding to a channel occupancy initiated by the UE including transmission of PUSCH(s) is defined in this subclause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier. If the channel occupancy includes a PUSCH, but it does not include any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first transmission burst by the UE within the channel occupancy that contains PUSCH(s) is the reference duration for CWS adjustment.
*** Unchanged text is omitted ***
*** <End of Text Proposal 2> ***



Channel access procedures upon detection of a common DCI 
In section 4.2.1.0.0 of the current TS 37.213, the intended behavior is that the UE is allowed to switch from CAT4 to CAT2 within the available RB set and COT duration. However, there is one case in which the gNB indicates all RB set are ‘not available’ while COT duration is a valid value which would typically happen when the GC-PDCCH is at beginning of COT. In such case, and according to the agreement, the UE would not be allowed to switch CAT4 LBT to CAT2 LBT in all RB sets even on the RB set(s) where DCI format 2_0 was detected.
Therefore, in order to correct that behavior and improve the efficiency of channel access, we propose that when the gNB transmits Available RB Set Indicator immediately after LBT succeeds in which the gNB indicates all RB sets are not available for reception, i.e., due to insufficient time to update the DCI content, the UE would be allowed to switch CAT4 LBT to CAT2 LBT on the same RB set(s) where DCI format 2_0 carrying the available RB set indicator was detected. 

Proposal 4: UE should be allowed to switch CAT4 LBT to CAT2 LBT on the same RB set(s) where DCI format 2_0 carrying available RB set indicator is detected when the available RB set indicators indicate all RB sets are not available for reception.
Proposal 5：Adopt TP3 into section 4.2.1.0.0 of TS 37.213.

	*** <Beginning of Text Proposal 3> ***
4.2.1.0.0	Channel access procedures upon detection of a common DCI
                     *** Unchanged text is omitted ***
If a UE determines the duration in time domain and the location in frequency domain of a remaining channel occupancy initiated by the gNB from a DCI format 2_0 as described in subclause 11.1.1 of [7], the following is applicable:
-	The UE may switch from Type 1 channel access procedures as described in subclause 4.2.1.1 to Type 2A channel access procedures as described in subclause 4.2.1.2.1 for its corresponding UL transmissions within the determined duration in time and location in frequency domain of the remaining channel occupancy. In this case, if the UL transmissions are PUSCH transmissions on configured resources, the UE may assume any priority class for the channel occupancy shared with the gNB.
-    If the UE determines from a DCI format 2_0 that all RB sets are not available, the UE may switch from Type 1 channel access procedures to Type 2A channel access procedures on the same RB set(s) where the DCI format 2_0 was detected.
*** Unchanged text is omitted ***
*** <End of Text Proposal 3> ***



Conclusions
Based on the discussion, the following proposals are made:
Proposal 1：Adopt TP1 into section 4.3 of TS 37.213 to clarify that responding UE(s) may be scheduled to transmit only within the same COT in which the UE(s) detected the scheduling DCI(s).
[bookmark: _GoBack]Proposal 2：In fairness to NR-U in coexistence with other RATs, implicit HARQ-ACK feedback should be used for both CWS reset and CWS increase. Since Msg 3 PUSCH satisfies the subclause in section 4.2.2.2 of TS 37.213 as a UL channel with implicit HARQ feedback NACK, receiving Msg 4 in response should be considered as an implicit HARQ feedback ACK for the purpose of CWS adjustment.
Proposal 3：Adopt TP2 into section 4.2.2.2 of TS 37.213.
Proposal 4: UE should be allowed to switch CAT4 LBT to CAT2 LBT on the same RB set(s) where DCI format 2_0 carrying available RB set indicator is detected when the available RB set indicators indicate all RB sets are not available for reception.
Proposal 5：Adopt TP3 into section 4.2.1.0.0 of TS 37.213.
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