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1. Introduction
At RAN1#100-e meeting, a number of remaining issues on channel access procedures were listed as high priority [1] and some of them have been discussed/solved [2] as follows:
	RRC related open issues:
· Value Range for maxEnergyDetectionThreshold-r16 and ULtoDL-CO-SharingED-Threshold-r16
Agreement:
· The value range for RRC parameters maxEnergyDetectionThreshold-r16 and ULtoDL-CO-SharingED-Threshold-r16 is defined as {-85 ... -52} dBm, with a step size of 1 dB

[bookmark: _Hlk33220505]CP extension related open issues or major corrections:
· N1 timeline for UL transmissions with CP extension
· Not discussed

· Values for C2 and C3 in CP extension prior to dedicated RRC configuration and in CBRA in connected state, as well as possible update to the value range
Agreement:
For UL transmissions prior to dedicated RRC configuration or in CBRA, C2 and C3 before RRC configuration are set to the maximum integers which satisfy following:
· C2*symbol length – 16 us – TA < symbol length
· C3*symbol length – 25 us – TA < symbol length
Agreement:
The value ranges for C2 and C3 are updated as follows:
· C2 values 
· 1, 2, 3, .. , 28	for 15/30 kHz SCS
· 2, 3,  .., 28	for 60 kHz SCS
· C3 values 
· 1, 2, 3, .. , 28	for 15 kHz SCS
· 2, 3, .. , 28	for 30 kHz SCS
· 3, 4, .. , 28	for 60 kHz SCS

· CP extension for the 1st symbol of a slot
Agreement:
· For CP extension for the 1st symbol of a slot, the TPs in R1-2000767 are taken at least as a starting point for correcting the length of CP extension in 38.211 and 38.212. Consider also at least the following comment:
·  should be changed to  to avoid calculating negative  values by misinterpretation.
· Can further consider how to also support CP extension values (to be) agreed for Configured Grant transmissions.
Agreement:
For CP extension, text proposal 1 for TS 38.211 and text proposals 2, 3 and 4 for TS 38.212 in R1-2001396 are endorsed.

· Applicability of CP extension for PUCCH and SRS
Agreement:
For application of CP extension for PUCCH in TS 38.211, the TP in R1-2000437, Section 2, is approved after with a correction for the typo for “clasue”



 In this contribution, remaining issues on channel access procedures highlighted in yellow above are discussed.

2. N1 timeline for UL transmissions with CP extension
At the RAN1#98bis meeting, following agreements were made [3]:
	Agreement:
· For the CP extension prior to at least a dynamically scheduled PUSCH transmission, the CP extension is located in the symbol(s) immediately preceding the PUSCH allocation indicated by SLIV. The supported durations for CP extension at the UE are: 
· 0 (i.e. no CP extension) 
· C1*symbol length – 25 us 
· C2*symbol length – 16 us - TA 
· C3*symbol length – 25 us – TA
· C1=1 for 15 and 30 kHz SCS, C1=2 for 60 kHz SCS
· FFS: Whether C2/C3 is fixed or implicitly derived based on TA for each subcarrier spacing
· The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account
· FFS: Whether the limit as per the previous agreement bounding the resulting CP extension to be less than or equal to one symbol for the given subcarrier spacing should be relaxed
· FFS: Applicability of this to other UL transmissions
FFS: Whether the number of durations for CP extension that the UE can be signalled dynamically can be configured



As highlighted in yellow, N2 timeline needs to be relaxed to take the CP extension into account. In the last meeting some companies proposed to support the same relaxation for PUCCH N1 timeline. We think it can be supported, while current N1/N2 timelines have already taken the CP extension into account since these timelines are defined between the end of the last symbol of the PDSCH/PDCCH and the next uplink symbol with its CP starting after Tproc,1/Tproc,2, and hence, no TP is necessary.
Proposal 1: N1 timeline (PDSCH to PUCCH delay) needs to be relaxed to take the CP extension into account but no TP is necessary.

3. Applicability of CP extension for SRS
At the RAN1#99 meeting, following agreements were made [4]:

	Agreement:
C2 &C3 (from prior agreement on CP extension) are UE specifically RRC configured
· Note: this does not restrict the maximum TA that can be used in a cell
· FFS: Agree the values of C2 and C3 in RAN1#99

Agreement:
The supported range of values of both C2 and C3 (from prior agreement on CP extension) that can be configured by RRC is
· 1, 2, …, 28 for 15 and 30 kHz SCS, and 
· 2, 3, …, 28 for 60 kHz SCS
Note: Other agreements are not superseded by this agreement

Agreement:
For non-fallback DCI UL grant:
· LBT type, length of the CP extension, and CAPC are jointly encoded in the UL grant.
· The combinations of LBT type, length of the CP extension, and CAPC that can be dynamically signaled are RRC configured for the UE with UE-specific RRC signaling 
· RRC configuration supports indication of all the combinations of the rows in the three tables below except:
· combination of “C2*symbol length – 16 us – TA” and “Cat2 25 µs” 
· combination of “C3*symbol length – 25 us – TA” and “Cat1 16 µs”
· combination of “C3*symbol length – 25 us – TA” and “Cat2 16 µs”
· combination of “C1*symbol length – 25 us” and “Cat1 16 µs” or “Cat2 16 µs”
· The bitfield in the DCI has up to [6] bits, depending on how many combinations the RRC signaling indicates for the UE
	LBT Type

	Cat116 µs

	Cat216 µs

	Cat2 25 µs

	Cat4



	CP extension

	0 (i.e. no CP extension)

	C1*symbol length – 25 us

	C2*symbol length – 16 us – TA

	C3*symbol length – 25 us – TA



	CAPC

	1

	2

	3

	4



Agreement:
For non-fallback DL assignments scheduling UL transmissions (e.g. PUCCH):
· LBT type, and the length of the CP extension, are jointly encoded in the DL assignment.
· Highest CAPC is always assumed as per prior agreements
· The combinations of LBT type and the length of the CP extension, that can be dynamically signaled are RRC configured for the UE with UE-specific RRC signaling
· RRC configuration supports indication of all combinations of the rows in the in the two tables below except:
· combination of “C2*symbol length – 16 us – TA” and “Cat2 25 µs” 
· combination of “C3*symbol length – 25 us – TA” and “Cat1 16 µs”
· combination of “C3*symbol length – 25 us – TA” and “Cat2 16 µs”
· combination of “C1*symbol length – 25 us” and “Cat1 16 µs” or “Cat2 16 µs”
· The bitfield in the DCI has up to 4 bits, depending on how many combinations the RRC signaling indicates for the UE
	LBT Type

	Cat116 µs

	Cat216 µs

	Cat2 25 µs

	Cat4



	CP extension

	0 (i.e. no CP extension)

	C1*symbol length – 25 us

	C2*symbol length – 16 us – TA

	C3*symbol length – 25 us – TA






In addition to PUCCH/PUSCH, A-SRS can be scheduled by non-fallback DL assignment or non-fallback UL grant. However, it is unclear whether the LBT type and CP extension indicated by non-fallback DCI are applied to the A-SRS scheduled by the DCI. To make it clear, we should consider following cases:
· Case 1: Both UL transmissions are scheduled inside the COT
· Case 1-1: these UL transmissions are contiguous in time domain
· Case 1-1-1: PUCCH/PUSCH is followed by A-SRS
· Case 1-1-2: A-SRS is followed by PUCCH/PUSCH
· Case 1-2: these UL transmissions are not contiguous in time domain
· Case 2: One UL transmissions is scheduled inside the COT but the other is scheduled outside the COT
· Case 2-1: PUCCH/PUSCH is scheduled inside the COT but A-SRS is scheduled outside the COT
· Case 2-2: A-SRS is scheduled inside the COT but PUCCH/PUSCH is scheduled outside the COT
· Case 3: Both UL transmissions are scheduled outside the COT
For Case 1-1-1, Case 2-1, and Case 3, no additional UE behavior is necessary since the indication of LBT type and CP extension is necessary only for PUCCH/PUSCH and A-SRS can be transmitted without LBT or CP extension for Case 1-1-1 or with Cat.4 LBT without CP extension for Case 2-1 and Case 3. On the other hand, for Case 1-1-2, Case 1-2, and Case 2-2, the indication of LBT type and CP extension is necessary for A-SRS, otherwise appropriate LBT type or CP extension are not applied to A-SRS and LBT may be failed. individual indication for A-SRS and PUCCH/PUSCH in a DCI is not preferred from DCI overhead perspective, and hence, a single indication of LBT type and CP extension (i.e., the indication already supported for PUCCH/PUSCH) should be applied to A-SRS in addition to PUCCH/PUSCH in Case 1-1-2, Case 1-2, and Case 2-2. Note that in Case 1-1-2, the indicated LBT type and CP extension are applied to A-SRS only since the following PUCCH/PUSCH is transmitted without LBT or CP extension while they are applied to both A-SRS and PUCCH/PUSCH in Case 1-2. In Case 2-2, they are applied to A-SRS only and Cat.4 LBT without CP extension is applied to PUCCH/PUSCH.
Proposal 2: A single indication of LBT type and CP extension in non-fallback DCI is applied to A-SRS in the following cases:
· if both UL transmissions are scheduled inside the COT
· and if these UL transmissions are contiguous in time domain and A-SRS is followed by PUCCH/PUSCH
· LBT type and CP extension indicated in the DCI are applied to A-SRS;
· else if these UL transmissions are not contiguous in time domain;
· LBT type and CP extension indicated in the DCI are applied to both A-SRS and PUCCH/PUSCH;
· else if A-SRS is scheduled inside the COT but PUCCH/PUSCH is scheduled outside the COT
· LBT type and CP extension indicated in the DCI are applied to A-SRS

4. Text proposal
Based on above proposals, following corrections would be necessary;
Proposal 3: Adapt following text proposals for TS 38.211 and TS 38.212 which reflect proposal 2 in this contribution.

TS38.211
== Start ==
[bookmark: _Toc19796407][bookmark: _Toc26459633][bookmark: _Toc29230281]5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS


The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by
	
where  at the start of the subframe, 


and

-	 is given by clause 4.2;

-	 is the subcarrier spacing configuration; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList. 
In case of cyclic prefix extension of the first OFDM symbol  allocated for PUSCH, or PUCCH, or SRS transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for PUSCH, or PUCCH, or SRS is given by

where  refers to the signal in the previous subframe and 
-	for dynamically scheduled PUSCH, and PUCCH, and SRS transmissions


-	where  is given by Table 5.3.1-1 with  for ,  for , and  and  given by the higher-layer parameters cp-ExtensionC2-r16 and cp-ExtensionC3-r16, respectively, and  given by clause 4.3.1. For contention-based random access, or in absence of higher-layer configuration of  and , the value of shall be set to the largest integer fulfilling  for each of the values of .
-	for a PUSCH transmission using configured grant,  is given by the procedure in [6, TS 38.214].


The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by



Table 5.3.1-1: The variables  and  for cyclic prefix extension
	index 
	
	

	0
	-
	-

	1
	
	

	2
	
	

	3
	
	



== End ==

TS38.212
== Start ==
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354]7.3.1.1.2	Format 0_1
<omitted text>
-	ChannelAccess-CPext-CAPC – 0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-dci-triggered-UL-ChannelAccess-CPext-CAPC-r16 for operation in a cell with shared spectrum channel access and ChannelAccessMode-r16 = "dynamic"; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 are configured by the higher layer parameter ul-dci-triggered-UL-ChannelAccess-CPext-CAPC-r16. 
If DCI format 0_1 schedules SRS and PUSCH for the same serving cell,
	-	and if both the SRS and PUSCH are scheduled inside the same COT,
		- and if the SRS and PUSCH are contiguous in time domain and the SRS is followed by the PUSCH,
			- the channel access type and the CP extension index indicated by ChannelAccess-CPext-CAPC are applied to the SRS, and the CAPC indicated by ChannelAccess-CPext-CAPC is applied to the PUSCH;
		- else if the SRS and PUSCH are not contiguous in time domain,
			- the channel access type and the CP extension index indicated by ChannelAccess-CPext-CAPC are applied to both the SRS and PUSCH, and the CAPC indicated by ChannelAccess-CPext-CAPC is applied to the PUSCH;
		- otherwise,
			- the channel access type, the CP extension index, and the CAPC indicated by ChannelAccess-CPext-CAPC are applied to the PUSCH;
	-	else if the SRS is scheduled inside a COT and the PUSCH is scheduled outside the COT,
		- the channel access type and the CP extension index indicated by ChannelAccess-CPext-CAPC are applied to the SRS;
	-	otherwise,
		- the channel access type, the CP extension index, and the CAPC indicated by ChannelAccess-CPext-CAPC are applied to the PUSCH
<omitted text>
[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358]7.3.1.2.2	Format 1_1
-	ChannelAccess-CPext – 0, 1, 2, 3 or 4 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter dl-DCI-triggered-UL-ChannelAccess-CPext-r16 for operation in a cell with shared spectrum channel access and ChannelAccessMode-r16 = "dynamic"; otherwise 0 bit. One or more entries from Table 7.3.1.2.2-6 are configured by the higher layer parameter dl-DCI-triggered-UL-ChannelAccess-CPext-r16.
If DCI format 1_1 schedules SRS and PUCCH for the same serving cell,
	-	and if both the SRS and PUCCH are scheduled inside the same COT,
		- and if the SRS and PUCCH are contiguous in time domain and the SRS is followed by the PUCCH,
			- the channel access type and the CP extension index indicated by ChannelAccess-CPext are applied to the SRS;
		- else if the SRS and PUCCH are not contiguous in time domain,
			- the channel access type and the CP extension index indicated by ChannelAccess-CPext are applied to both the SRS and PUCCH;
		- otherwise,
			- the channel access type and the CP extension index indicated by ChannelAccess-CPext are applied to the PUCCH;
	-	else if the SRS is scheduled inside a COT and the PUCCH is scheduled outside the COT,
		- the channel access type and the CP extension index indicated by ChannelAccess-CPext are applied to the SRS;
	-	otherwise,
		- the channel access type and the CP extension index indicated by ChannelAccess-CPext are applied to the PUCCH
<omitted text>
== End ==

5. Conclusion
In this contribution, we discussed the remaining issues on channel access procedures for NR-U. Based on the discussion, we made following proposals.
Proposal 1: N1 timeline (PDSCH to PUCCH delay) needs to be relaxed to take the CP extension into account but no TP is necessary.
[bookmark: _GoBack]Proposal 2: A single indication of LBT type and CP extension in non-fallback DCI is applied to A-SRS in the following cases:
· if both UL transmissions are scheduled inside the COT
· and if these UL transmissions are contiguous in time domain and A-SRS is followed by PUCCH/PUSCH
· LBT type and CP extension indicated in the DCI are applied to A-SRS;
· else if these UL transmissions are not contiguous in time domain;
· LBT type and CP extension indicated in the DCI are applied to both A-SRS and PUCCH/PUSCH;
· else if A-SRS is scheduled inside the COT but PUCCH/PUSCH is scheduled outside the COT
· LBT type and CP extension indicated in the DCI are applied to A-SRS
Proposal 3: Adapt following text proposals for TS 38.211 and TS 38.212 which reflect proposal 2 in this contribution.
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