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Introduction
[bookmark: _Ref129681832]In this contribution, we discuss the remaining issues for the channel access mechanisms for operation in the 60 GHz unlicensed band in light of the latest agreements and email discussions. TPs are proposed based on the latest version of Rel-17 specifications.
[bookmark: OLE_LINK41]Discussion
Indication of LBT type in fallback DCI formats and RAR UL grant
It was agreed in the RAN1#107-e meeting [1] that for FR2-2 operation, gNB indicates the channel access type only without CP extension in the non-fallback DCI formats and new tables are introduced with entries corresponding to Type 3/Type 2/Type 1 channel access procedures as follows: 
	Conclusion
Rel.16 NR-U style Cyclic Prefix extension is not supported for FR2-2 at least for DCI scheduled UL transmission
· FFS: If CP extension is supported for CG-PUSCH in FR2-2

Agreement
For Non-Fallback DCI formats, for FR2-2 operation, for the configuration of the ChannelAccess-CPext field in DCI to indicate the channel access type only, new tables are introduced indicating channel access types for FR2-2, with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”.




However, for the fallback DCI formats and RAR UL grant, it has not been agreed yet whether a fixed field size of 2 bits (indicating one of Type1/2/3 channel access procedures) or 1 bit (indicating one of Type1/3 channel access procedures) is supported. 
In the previous meeting RAN1#109-e [2], the following agreements were reached regarding the LBT type indication in the fallback DCI formats:
	Agreement
Before a UE reports it LBT capability, the UE does not expect the gNB to schedule UL transmission with Type 2 channel access.
 
Agreement
If the UE is configured to operate in no LBT mode
· The UE should ignore the channel access field, if present, in fallback DCI
· The UE does not expect channel access field to be configured in non-fallback DCI


In our view, the use of the fallback DCI formats is not limited to the cases before RRC connection establishment and UE reporting of its capability of Type 2 channel access procedure. Therefore, we support using 2 bits for the ChannelAccess-CPext field in the fallback DCI formats 0_0/1_0 as well as the RAR UL grant if ChannelAccessMode2-r17 is provided. 

Proposal 1: For operation in FR2-2 and channelAccessMode2-r17 is provided, the ChannelAccess-CPext field size in fallback DCI formats 0_0/1_0 and RAR UL grant is 2 bits; 0 bit otherwise
· Adopt following TP#1 into Clause 7.3.1 of TS 38.212 v17.2.0 
· Adopt following TP#2 into Clauses 8.2 and 8.2A of TS 38.213 v17.2.0 

It should be noted that
· Proposal 1 is already aligned with the description of the ‘Reserved bits’ field for DCI format 1_0 in TS 38.212 v17.2.0
· There is no concern about UE determining the size of DCI format 1_0 before receiving the channelAccessMode2-r17 indication in SIB-1 since the ChannelAccess-CPext field does not exist in DCI 0_1 when it is scrambled by SI-RNTI   

	Reason for change:
	For the ChannelAccess-CPext field in the fallback DCI formats 0_0/1_0, it has not been specified yet whether a fixed field size of 2 bits (indicating one of Type1/2/3 channel access procedures) or 1 bit (indicating one of Type1/3 channel access procedures) is supported.

	
	

	Summary of change:
	In the description of the ChannelAccess-CPext fields of the fallback DCI formats 0_0/1_0, capture that for operation in FR2-2 and if channelAccessMode2-r17 is provided, the ChannelAccess-CPext field size is 2 bits; 0 bit otherwise.
Introduce Table 7.3.1.1.1-4B: Channel access type for DCI format 0_0 and DCI format 1_0 in frequency range 2-2

	
	

	Consequences if not approved:
	Incomplete specifications for UL scheduled by the fallback DCI formats. 



	*** < Beginning of TP#1 for TS 38.212 v17.2.0> ***
[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc36045947][bookmark: _Toc36046207][bookmark: _Toc36046353][bookmark: _Toc45209270][bookmark: _Toc51852444][bookmark: _Toc90994130]7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
*** < Unchanged parts are ommitted> ***
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access; 2 bits indicating channel access type as defined in Table 7.3.1.1.1-4B if channelAccessMode2-r17 is provided for operation in a cell in frequency range 2-2; 0 bit otherwise. 
*** < Unchanged parts are ommitted> ***

The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
*** < Unchanged parts are ommitted> ***
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access; 2 bits indicating channel access type as defined in Table 7.3.1.1.1-4B if channelAccessMode2-r17 is provided for operation in a cell in frequency range 2-2; 0 bit otherwise.
*** < Unchanged parts are ommitted> ***
Table 7.3.1.1.1-4B: Channel access type for DCI format 0_0 and DCI format 1_0 in frequency range 2-2
	Bit field mapped to index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213

	2
	Type 3 channel access defined in clause 4.4.3 of 37.213

	3
	Reserved



*** < Unchanged parts are ommitted> ***
[bookmark: _Toc19798778][bookmark: _Toc26467249][bookmark: _Toc29326611][bookmark: _Toc29327761][bookmark: _Toc36045951][bookmark: _Toc36046211][bookmark: _Toc36046357][bookmark: _Toc45209274][bookmark: _Toc51852448][bookmark: _Toc90994134]7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment –  bits where  is given by clause 7.3.1.0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
*** < Unchanged parts are ommitted> ***
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access; 2 bits indicating channel access type as defined in Table 7.3.1.1.1-4B if channelAccessMode2-r17 is provided for operation in a cell in frequency range 2-2; 0 bits otherwise.
[bookmark: OLE_LINK7]-	Reserved bits – 2 bits when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2 and the number of bits for the field of 'ChannelAccess-CPext' is 0; 0 bits otherwise
*** < Unchanged parts are ommitted> ***
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
*** < Unchanged parts are ommitted> ***
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access; 2 bits indicating channel access type as defined in Table 7.3.1.1.1-4B if channelAccessMode2-r17 is provided for operation in a cell in frequency range 2-2; otherwise 0 bit.
-	Reserved bits – 2 bits when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2 and the number of bits for the field of 'ChannelAccess-CPext' is 0; 0 bits otherwise
*** < Unchanged parts are ommitted> ***
*** < End of TP#1 for TS 38.212 v17.2.0> ***















	Reason for change:
	For the ChannelAccess-CPext field in the RAR UL grant, it has not been specified yet whether a fixed field size of 2 bits (indicating one of Type1/2/3 channel access procedures) or 1 bit (indicating one of Type1/3 channel access procedures) is supported.

	
	

	Summary of change:
	In the description of the ChannelAccess-CPext field of the RAR UL grant, capture that for operation in FR2-2 and if channelAccessMode2-r17 is provided, the ChannelAccess-CPext field size is 2 bits; 0 bit otherwise. The corresponding row of Table 8.2-1 is modified accordingly.

	
	

	Consequences if not approved:
	Incomplete specifications for UL scheduled by the RAR UL grant. 



	*** < Beginning of TP#2 for TS 38.213 v17.2.0> ***
[bookmark: _Ref491444649][bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451292][bookmark: _Ref491451293][bookmark: _Ref491451294][bookmark: _Ref491451297][bookmark: _Ref491458133][bookmark: _Toc12021463][bookmark: _Toc20311575][bookmark: _Toc26719400][bookmark: _Toc29894832][bookmark: _Toc29899131][bookmark: _Toc29899549][bookmark: _Toc29917286][bookmark: _Toc36498160][bookmark: _Toc45699186][bookmark: _Toc90376673]8.2	Random access response - Type-1 random access procedure
*** < Unchanged parts are ommitted> ***
The ChannelAccess-CPext field indicates a channel access type and CP extension for operation with shared spectrum channel access [15, TS 37.213] as defined in Table 7.3.1.1.1-4 in TS 38.212 or Table 7.3.1.1.1-4A in TS 38.212 if ChannelAccessMode-r16 = "semiStatic" is provided. For operation in a cell in frequency range 2-2 [15, TS 37.213], the ChannelAccess-CPext field indicates a channel access type as defined in Table 7.3.1.1.1-4B in TS 38.212 if ChannelAccessMode2-r17 is provided.
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	PUSCH frequency resource allocation
	14, for operation without shared spectrum channel access 
12, for operation with shared spectrum channel access

	PUSCH time resource allocation
	4

	MCS
	4

	TPC command for PUSCH
	3

	CSI request
	1

	ChannelAccess-CPext
	0, for operation without shared spectrum channel access, or for operation in FR2-2 when ChannelAccessMode2-r17 is not provided.
2, for operation with shared spectrum channel access in FR-1, or in FR2-2 if ChannelAccessMode2-r17 is provided.



*** < Unchanged parts are ommitted> ***
[bookmark: _Toc29894833][bookmark: _Toc29899132][bookmark: _Toc29899550][bookmark: _Toc29917287][bookmark: _Toc36498161][bookmark: _Toc45699187][bookmark: _Toc90376674]8.2A	Random access response - Type-2 random access procedure
*** < Unchanged parts are ommitted> ***
-	for operation with shared spectrum channel access, a channel access type and CP extension [15, TS 37.213] for a PUCCH transmission is indicated by a ChannelAccess-CPext field in the successRAR as defined in Table 7.3.1.1.1-4 in TS 38.212 or Table 7.3.1.1.1-4A in TS 38.212 if ChannelAccessMode-r16 = "semiStatic" is provided. For operation in a cell in frequency range 2-2 [15, TS 37.213], the ChannelAccess-CPext field indicates a channel access type as defined in Table 7.3.1.1.1-4B in TS 38.212 if ChannelAccessMode2-r17 is provided.
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
*** < Unchanged parts are ommitted> ***
*** < End of TP#2 for TS 38.213 v17.2.0> ***


Initiating a multi-beam COT using independent per-beam LBTs
In the previous meeting RAN1#109-e, the following agreement was achieved regarding the channel access procedures for initiating a multi-beam COT using independent per-beam LBTs [2]:
	Agreement
When independent per-beam LBT sensing is performed at gNB or UE, each time the gNB or UE attempts to acquire a COT
· Apply independent Type 1 channel access to each beam
· the gNB/UE shall re-initialize the counter for each beam 
· the initial value of the counter is independently determined for each beam
· count-down process is independent for each beam
· Start of the channel occupancy time in all beam is aligned.
· To acquire a new COT, the applied Type 1 channel access process for a new COT to each beam shall not start before the end of the previous COT. 
· FFS: The aligned start of the channel occupancy time in all beam shall be at least Td+Ninit_max*5us from the end of the previous COT, where Ninit_max is the maximum initial counter value generated across all beams.
· Text Proposal 5-4-2-A below is endorsed for TS37.213 v17.1.0 clause 4.4.6
· Note to editor: Editor may need to decide if there is a better location in spec to place the TP




As such, for initiating a new multi-beam COT, the Type 1 channel access procedure for a respective beam shall only start on or after the end of the previous COT towards the aligned start time of the new COT. Based on the following specifications, if a backoff counter does not reach 0 before the aligned DL start time, the channel cannot be accessed by the gNB on the respective beam and the corresponding transmission(s) would be dropped. Whereas, for UL, the understanding of some companies is even more strict, i.e., the channel cannot be accessed by the UE on all beams and all corresponding transmissions would be dropped. 
	4.4	Channel access procedures for frequency range 2-2
…
When the gNB intends to transmit a DL transmission(s) across multiple transmission beams, if the gNB performs sensing on the corresponding sensing beam(s) independently, the DL transmission(s) can occur on a transmission beam(s) among the multiple transmission beams if the channel access procedures on the corresponding sensing beam(s) have succeeded, and the channel occupancy would start at the same time across the multiple transmission beams.




Therefore, the intention of the FFS point above is to ensure the efficiency of the multi-beam channel access procedure by ensuring that the time duration from the end of the previous COT to the start of the new COT is at least the time required for all backoff counters to reach 0 in the ideal case in which the channel on the respective sensing beams is idle throughout the respective Type 1 channel access procedures. Otherwise, some or all transmissions would be dropped even though the channel is idle on the respective beam(s). 
While it was argued last meeting that the gNB/UE could start each Type 1 channel access procedure early enough such that the corresponding counter can reach 0 before the aligned start time [3], we stress that it is not always feasible to do so if the time duration from the end of the previous COT to the start of the new COT is insufficient for one or more backoff counters to reach 0 even if the channel is sensed idle since the start of the Type 1 channel access procedure as shown in Figure 1. 
In our view, such a constraint on the start time of the new COT is as important as the minimum processing time requirements in L1. Therefore, we propose to capture such a constraint in the related specifications in TS 37.213. The following TP#5 avoids defining the maximum initial counter value generated across all beams as follows:
[image: ]
Figure 1: A constraint on the aligned starting time is needed to ensure efficiency of the multi-beam channel access procedures. It is not always feasible to start the Type 1 LBT early enough. 

Proposal 2: For initiating a new multi-beam COT using independent per-beam LBTs in FR2-2, the time duration from the end of the previous COT to the start of the new COT is at least the time required for all backoff counters to reach 0 when the channel on the respective sensing beams is idle throughout the respective Type 1 channel access procedures.
· Adopt following TP#3 into Clause 4.4.6 of TS 37.213 v17.2.0.

	Reason for change:
	For initiating a new multi-beam COT, the Type 1 channel access procedure for a respective beam shall start after the end of the previous COT towards the aligned start time of the new COT. Based on current specifications, if a counter N does not reach 0 before the aligned DL start time, the channel cannot be accessed by the gNB on the respective beam and the corresponding transmission(s) would be dropped. For UL, the channel may not be accessed by the UE on all beams and all corresponding transmissions would be dropped. As it is not always feasible to start the Type 1 LBT earlier, a constraint on the aligned starting time is needed to ensure efficiency of the multi-beam channel access procedures. 

	
	

	Summary of change:
	In Clause 4.4.6 in TS 37.213, capture that the time duration from the end of any previous transmission(s) by the gNB/UE occupying any beam to the same start time is at least the time required for all the corresponding counters to reach zero assuming the channel is sensed idle in all of the sensing slots of the channel access procedures in Clause 4.4.1 applied on the corresponding sensing beam(s).

	
	

	Consequences if not approved:
	Inefficient multi-chanel access procedures and poor spectral efficiency when it is not feasible for the gNB/UE to start one or more per-beam Type 1 channel access procedures early enough before the aligned start time. 



	*** < Begining of TP#3 for TS 37.213 v17.2.0> ***
[bookmark: _Toc106011674]4.4.6	Channel access procedures for transmission(s) on multiple channels or beams
When a gNB/UE intends to transmit a transmission(s) that starts at the same time on a set of channels , the gNB/UE performs the channel access procedures described in Clause 4.4.1 on each channel  independently. When the channel access procedures in Clause 4.4.1 are applied on any channel , the corresponding counter  in step 1 shall be initialized independently and the corresponding sensing on the channel   shall be performed after the end of any previous transmission(s) by the gNB/UE occupying any channel .
When a gNB/UE intends to transmit a transmission(s) that starts at the same time across multiple transmission beams, if the gNB/UE performs sensing on the corresponding sensing beam(s) independently, the gNB/UE performs the channel access procedures described in Clause 4.4.1 on each sensing beam independently. When the channel access procedures in Clause 4.4.1 are applied on any sensing beam, the corresponding counter  in step 1 shall be initialized independently and the corresponding sensing on the sensing beam shall be performed after the end of any previous transmission(s) by the gNB/UE occupying any beam. The time duration from the end of any previous transmission(s) by the gNB/UE occupying any beam to the same start time is at least the time required for all the corresponding counters to reach zero assuming the channel is sensed idle in all of the sensing slots of the channel access procedures in Clause 4.4.1 applied on the corresponding sensing beam(s).  
*** < End of TP#3 for TS 37.213 v17.2.0> ***




Conclusions
Based on the discussions, the following proposals were made:
Proposal 1: For operation in FR2-2 and channelAccessMode2-r17 is provided, the ChannelAccess-CPext field size in fallback DCI formats 0_0/1_0 and RAR UL grant is 2 bits; 0 bit otherwise
· Adopt following TP#1 into Clause 7.3.1 of TS 38.212 v17.2.0 
· Adopt following TP#2 into Clauses 8.2 and 8.2A of TS 38.213 v17.2.0 

Proposal 2: For initiating a new multi-beam COT using independent per-beam LBTs in FR2-2, the time duration from the end of the previous COT to the start of the new COT is at least the time required for all backoff counters to reach 0 when the channel on the respective sensing beams is idle throughout the respective Type 1 channel access procedures.
· Adopt following TP#3 into Clause 4.4.6 of TS 37.213 v17.2.0.
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