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Introduction  
At the end of RAN1#110 meeting, a collection of open issues [1] related to channel access were addressed and closed. The agreements were included as part of the agreed and approved CR Package [3] for changes to the specifications [6][7][8].  
The proposals in this paper are all related to remaining issues in channel access mechanisms for NR in 52.6 to 71GHz band. They are designed to reach consensus considering various company positions, and close to convergences at the end of RAN1#110 meeting.  For the topics where convergence is hard to reach, a few conclusions are proposed. The proposals are organized by topics.    
The topics covered are mainly as follows: 
· [bookmark: _Hlk115115340]Unified package for Short Control Signaling exemption for UL control transmission, Type 1/Type 2 LBT handling in LBT upgrade in COT sharing and in COT resuming at UE 
· Multi-beam channel access
· CR on Interpretation of ChannelAccess-Cpext field and RAR UL grant in FR2-2
The following table is the summary of the draft CRs proposed along with this discussion paper.
Table 1 Draft-CR list for channel access
	Reference
	 Title
	Brief Description
	 Proposal near convergence from [1]

	[9]
	Draft CR on Unified Short Control Signaling Exemption and Channel Access Type Upgrade 
	CR to revise 37.213 text specifying 1 bit RRC parameter ShortControlSignaling-r17 and describe cell wide constraint on the duty cycle of first message of RACH procedure 
	Proposal 11-1, 11-2 of [1]

	[10]
	Draft CR on ChannelAccess-Cpext in RAR UL Grant  
	CR to revise 38.213 text related to ChannelAcccess-Cpext field in RAR rUL grant for FR2-2 
	Chairman’s notes [5]

	[11]
	Draft CR on UL transmission with LBT per sensing beam, Qualcomm Incorporated
	Support UL transmission over LBT passing sensing beams only, except sDCI UL mTRP case, where all composition beams need to pass LBT Add description on what scenario the UL transmission in a subset of sensing beams is allowed. 
	Section 6 in [1]

	[12]
	Draft CR on EDT determination rule for COT with SDM or TDM transmission with per beam LBT 
	CR to revise 37.213 text clarifying that EDT formula needs to be applied per sensing beam 
	Section 8 in [1]



Unified handling of Short Control Signaling exemption, Type 1/Type 2 LBT handling in LBT upgrade in COT sharing and in COT resuming at UE

At the end of RAN1-110  a CR package containing a unified proposal capturing discussions 2,3,5 and 9 was put forth. [1].  In summary the two unified options are captured in Proposal Alternative 1 (Proposal 11-1 from [1]) and Proposal Alternative 2 (Proposal 11-2 [1]) .

Proposal Alternative 1 enables contention exempt transmission of msg1/msgA by a SIB1 parameter RA-Exempt-r17,  provided the configured resources for the cell follow the duty cycle constraint. Further, it enables a channel access type upgrade to type 2 or type 3, and the channel access type to use before resumption of a COT after a gap by a separate RRC parameter  ul-Type2ChannelAccess-r17.  This proposal is achieved via text proposals A, B, C, and D included in draft CR [9].
Proposal Alternative 1 ( Proposal 11-1 from [1])
· Introduce RA-Exempt-r17 in SIB1 to control msg1/msgA (TP A) 
· Setting RA-Exempt-r17 to true is allowed if cell-wise msg1/msgA resource is no more than 10ms out of 100ms (TP B)
· Introduce a separate RRC parameter ul-Type2ChannelAccess-r17 (not in SIB1) to control both  
· Type 1 CA to Type2 or Type 3 CA upgrade when back in gNB COT (TP C)
· UE uses Type 2 or Type 3 CA to resume COT within its own COT (TP D)
· Send LS to RAN2

Proposal alternative 2 only enables contention exempt transmission of msg1/msgA by a SIB1 parameter RA-Exempt-r17,  provided the configured resources for the cell follow the duty cycle constraint. It concludes that channel access type upgrade is not a supported feature. This proposal is achieved via text proposals A, and B included in draft CR [9].

Proposal Alternative 2 ( Proposal 11-2 from [1])
· Introduce RA-Exempt-r17 in SIB1 to control msg1/msgA (TP A) 
· Send LS to RAN2
· Setting RA-Exempt-r17 to true is allowed if cell-wise msg1/msgA resource is no more than 10ms out of 100ms (TP 11-B)
· Conclude that Type 1 CA to Type2 or Type 3 CA upgrade when back in gNB COT is not supported in Rel.17
· Conclude that UE uses Type 2 or Type 3 CA to resume COT within its own COT is not supported in Rel.17

If we do not undertake one of the choices above then the following outcome corresponding to Proposal 3 is reached.

Proposal  Alternative 3
· Conclude that contention exempt transmission of  msg1/msgA of the RACH procedure is not supported in Release 1
· Conclude that Type 1 CA to Type2 or Type 3 CA upgrade when back in gNB COT is not supported in Rel.17
· Conclude that UE uses Type 2 or Type 3 CA to resume COT within its own COT is not supported in Rel.17

We consider that channel access upgrade as a useful feature, reducing uncertainty in timing of transmissions inherent in Type 1 channel access procedure and recommend Proposal Alternative 1. 

[bookmark: P2]Proposal 1:  Adopt the text proposals A, B C and D in  the CR [9]   incorporating RRC parameter for indication of contention exemption for short control signaling, as well as a cell wise duty cycle constraint on the configured resources for first message of RACH procedure. The CR further includes a separate RRC parameter to control the LBT upgrade to Type 2 or Type 3 when in gNB COT or resuming own. 

Channel Access Indication within and RAR UL Grant
This discussion was addressed in Section 4 of [1]. 
It was agreed that for FR2-2, the ChannelAccess-Cpext field in the fall-back DCI should be 2 bit, with explicit signaling for Type 1, Type 2 or Type 3 signaling. Similarly the RAR UL grant for FR2-2 may use 2 bit ChannelAccess-Cpext field. The modification involves introducing a new table for interpretation of the field, specific to FR2-2, in TS 38.212 and appropriate pointers to the table in 38.212 and 38.213, for fallback DCI and RAR UL grant respectively.
The CR covering the fall back DCI was approved in [3] but the CR corresponding to the UL grant is remaining.  The CR in [10] captures the text proposal to support this change, that clarifies the condition that the table for FR2-2 is applicable only when the higher layer parameter ChannelAccessMode2-r17 is provided.

[bookmark: P7]Proposal 2:  Adopt the CR in [10] covering 2 bit indication of ChannelAccess-Cpext, field  in RAR UL grant.

Multi-Beam Channel Access: Independent per beam sensing and LBT Procedure for UE Initiated COT:  COT on a Subset of Beams 
The discussions related to this were carried out as part of Section 6 of [1].
A consensus view is that on the gNB as well as UE side the Multi-Beam Channel access procedure closely mimic the Multi-Channel LBT procedure treating beams as though they are separate channels.
The rule for performing independent per beam sensing are described as . UE side independent per-beam LBT sensing eases the channel access by permitting transmission on a subset of beams where LBT is successful and therefore is desirable. On the other hand, there are situations where the network expects a multi-beam transmission on all the beams or no beams. For example, the key case is sDCI (single DCI) UL mTRP transmission, which must occur on all the transmission beams.   If the network needs to restrict the behavior of UEs to either ‘all or nothing’ channel occupancy, it should have the flexibility to do so. 
The proposal 5-5-5 from RAN1-109e [2]  was reduced to the following options in [1].
When independent per-beam LBT sensing is performed at UE
· Alt.1 a transmission on a beam is allowed to occur if the corresponding LBT procedure for the beam is successful.
· Alt.2 a transmission on a beam is allowed to occur if the corresponding LBT procedure for all the beams the transmission (PUCCH or PUSCH) is intended for has been successful.
· Alt. 3 a transmission on a beam is allowed to occur if the corresponding LBT procedure for all the beams to the same UL transmission occasion is intended for has been successful.

The CR in [11] proposes changes to reflect Alt 2.

[bookmark: P3]Proposal 3:  Adopt the CR in [11]. 
Multi-Beam Channel Access: ED Threshold for independent per beam sensing 
This issue was addressed in Section 8 of [1]. 
The proposal 5-6-2 in FL summary from RAN1-109e [2], quoted below, connects the EDT threshold computation for independent per beam LBT with the sensing beam used for performing the LBT operation.  This position has support from a majority of companies.  

	Proposal 5-6-2: (2nd round) [2]
For a COT with MU-MIMO (SDM) transmission or TDM transmission of beams with beam switching, when independent per-beam LBT is performed at the start of the COT, for Pout in EDT determination for a sensing beam, define Pout as the maximum EIRP of the intended transmissions “covered” by the sensing beam by the node determining EDT during a COT
· Note: By implementation, the gNB/UE can always use the maximum EIRP of all intended transmissions over all beams for EDT determination
· Adopt TP 5-6-2-A



The draft CR in [12]  reflects TP -5-6-2-A in [2], and points to the use of EDT formula for all transmissions belonging to a sensing beam. 

[bookmark: P4]Proposal 4:  Adopt the CR in [12] regarding LBT threshold for per beam sensing. 
Conclusions
Following is the list of proposals from this paper.

Proposal 1:  Adopt the text proposals A, B C and D in  the CR [9]   incorporating RRC parameter for indication of contention exemption for short control signaling, as well as a cell wise duty cycle constraint on the configured resources for first message of RACH procedure. The CR further includes a separate RRC parameter to control the LBT upgrade to Type 2 or Type 3 when in gNB COT or resuming own. 
Proposal 2:  Adopt the CR in [10] covering 2 bit indication of ChannelAccess-Cpext, field  in RAR UL grant.
Proposal 3:  Adopt the CR in [11] 
Proposal 4:  Adopt the CR in [12] regarding LBT threshold for per beam sensing. 
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