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1. Introduction
In this contribution, we would like to discuss some remaining issues with respect to CWS adjustment and CP extension. 
2. Discussion
2.1. CWS adjustment
Issue #1
In the last RAN1 meeting, the following agreement was achieved. As implied by the highlight part, this agreement also applies to UE maintaining CWS. However, it seems not captured in the current specification yet. A text proposal is provided in Appendix I.
	Agreement:
For CWS adjustment for an LBT sub-band when a single contention window is maintained per LBT subband, all CBGs (if any are present) and TBs that partially or fully overlap with that LBT sub-band are taken into account.
· CW is reset if “ACK” is received for at least 10 % of the CBGs or for at least one TB in the reference duration 
· Note: Other procedures for contention window adjustment within an LBT subband are also applicable
· A UE can choose to apply feedback only based on TBs for CW adjustment


Proposal 1: Capture the agreement below for UE maintaining CWS. 
· A text proposal is provided in Appendix I.
	Agreement:
For CWS adjustment for an LBT sub-band when a single contention window is maintained per LBT subband, all CBGs (if any are present) and TBs that partially or fully overlap with that LBT sub-band are taken into account.
· CW is reset if “ACK” is received for at least 10 % of the CBGs or for at least one TB in the reference duration 
· Note: Other procedures for contention window adjustment within an LBT subband are also applicable
· A UE can choose to apply feedback only based on TBs for CW adjustment


Issue #2
According to the agreement in issue #1, a UE can maintain a CWS per LBT sub-band. On the other hand, for UL transmission, UE may switch BWP. However, how to maintain a CWS for a LBT sub-band in case of BWP switching has not been discussed. And it is ambiguous in current specification. For sake of fair co-existence of UEs, it is necessary to be specified/clarified. One simple way is, a UE maintains a CWS per LBT sub-band included in configured UL BWP(s). Then BWP switching would have no impact on CWS value.
Observation 1: For sake of fair co-existence of UEs, CWS maintenance/adjustment in case of BWP switching is necessary to be specified/clarified.
Proposal 2: A UE maintains a CWS per LBT sub-band included in configured UL BWP(s).
2.2. CP extension
In the last meeting, the following relevant agreements were made.
	Agreement:
At least for LBE operation:
· For signaling of LBT type & CP extension for both Fallback DL assignment and Fallback UL Grant, the following table is used:

	LBT Type
	CP extension

	Cat1 16 µs
	C2*symbol length – 16 us – TA

	Cat2 25 µs
	C3*symbol length – 25 us – TA

	Cat2 25 µs
	C1*symbol length – 25 us

	Cat4
	0


Agreement:
· For RAR, we use the same LBT type and CP extension tables and CAPC selection mechanism as used for the Fallback DCI UL grant. 
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


Issue #1
In current specification (also according to the agreements above), length of CP extension is calculated based on Cx*symbol length. 
However, since symbols in a slot have different length due to different CP length for NCP case, the “symbol length” here is ambiguous. Therefore, it is necessary to modify the previous agreements. Considering the intension of introducing CP extension, it could be calculated according to the length of Cx symbols before the first symbol of a PUSCH/PUCCH. A text proposal is provided in Appendix II.
Observation 2: According to the previous agreements, the symbol length in the formula for CP extension calculation is ambiguous for NCP case. It is necessary to modify the relevant agreement.
Proposal 3: CP extension should be calculated according to the length of Cx symbols before the first symbol of a PUSCH/PUCCH.
· A text proposal is provided in Appendix II.
Issue #2
In current specification (also according to the agreements above), DCI format 0_0 with CRC scrambled based on TC-RNTI and RAR can indicate UE to use CP extension based on C2/C3 for msg.3 transmission. Note that DCI format 0_0 with CRC scrambled based on TC-RNTI is used for msg.3 retransmission, which is only needed for CBRA. It implies UL transmissions in CBRA can use CP extension based on C2/C3.
However, according to the agreement above, C2 &C3 are UE specifically RRC configured. In case of CBRA, after receiving a preamble, gNB cannot identify the UE transmitting the preamble, thus it cannon know whether the UE is configured with C2&C3. If gNB indicates UE to use CP extension based on C2/C3, while UE has no C2/C3 configuration, the UE could not calculate CP extension.
Considering the case, two alternatives are as below.
· Alt.1: Clarify that CP extension based on C2/C3 is not supported for CBRA. 
· Alt.2: In case of CBRA, C2/C3 is determined based on TA, such that the CP extension is shorter than 1 symbol. 
Observation 3: UL transmissions in CBRA can use CP extension based on C2/C3 according to the current specification/agreements. But it does not work.
[bookmark: _GoBack]Proposal 4: Consider two alternatives:
· Alt.1: Clarify that CP extension based on C2/C3 is not supported for CBRA. 
· Alt.2: In case of CBRA, C2/C3 is determined based on TA, such that the CP extension is shorter than 1 symbol. 
3. Conclusion
According to the discussions above, we have the following proposals.
Proposal 1: Capture the agreement below for UE maintaining CWS. 
· A text proposal is provided in Appendix I.
	Agreement:
For CWS adjustment for an LBT sub-band when a single contention window is maintained per LBT subband, all CBGs (if any are present) and TBs that partially or fully overlap with that LBT sub-band are taken into account.
· CW is reset if “ACK” is received for at least 10 % of the CBGs or for at least one TB in the reference duration 
· Note: Other procedures for contention window adjustment within an LBT subband are also applicable
· A UE can choose to apply feedback only based on TBs for CW adjustment


Observation 1: For sake of fair co-existence of UEs, CWS maintenance/adjustment in case of BWP switching is necessary to be specified/clarified.
Proposal 2: A UE maintains a CWS per LBT sub-band included in configured UL BWP(s).
Observation 2: According to the previous agreements, the symbol length in the formula for CP extension calculation is ambiguous for NCP case. It is necessary to modify the relevant agreement.
Proposal 3: CP extension should be calculated according to the length of Cx symbols before the first symbol of a PUSCH/PUCCH.
· A text proposal is provided in Appendix II.
Observation 3: UL transmissions in CBRA can use CP extension based on C2/C3 according to the current specification/agreements. But it does not work.
Proposal 4: Consider two alternatives:
· Alt.1: Clarify that CP extension based on C2/C3 is not supported for CBRA. 
· Alt.2: In case of CBRA, C2/C3 is determined based on TA, such that the CP extension is shorter than 1 symbol. 
Appendix I: Text proposal for Proposal 1
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[bookmark: _Toc28873156]4.2.1.0.4	Channel access procedures for UL multi-channel transmission(s)
If a UE 
-	is scheduled to transmit on a set of channels , and if Type 1 channel access procedure is indicated by the UL scheduling grants for the UL transmissions on the set of channels , and if the UL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels  , or
-	intends to perform an uplink transmission on configured resources on the set of channels  with Type 1 channel access procedure, and if UL transmissions are configured to start transmissions on the same time all channels in the set of channels , and 
if the channel frequencies of set of channels  is a subset of one of the sets of channel frequencies defined in subclause 5.7.4 in [2]
-	the UE may transmit on channel  using Type 2 channel access procedure as described in subclause 4.2.1.2, 
-	if Type 2 channel access procedure is performed on channel immediately before the UE transmission on channel , , and
-	if the UE has accessed channel  using Type 1 channel access procedure as described in subclause 4.2.1.1, 
-	where channel  is selected by the UE uniformly randomly from the set of channels  before performing Type 1 channel access procedure on any channel in the set of channels .
-	the UE may not transmit on channel  within the bandwidth of a carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured by UL resources.
For determining  for channel , any PUSCH that fully or partially overlaps with channel , is used in the procedure described in subclause 4.2.2.2.

Appendix II: Text proposal for Proposal 3
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Table 7.3.1.1.1-4: Channel access type & CP extension for DCI format 0_0 and DCI format 1_0
	Bit field mapped to index
	Channel Access Type 
	CP extension

	0
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	C2*symbol length of C2 symbols before the first symbol of a PUSCH/PUCCH – 16 us – TA

	1
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCH/PUCCH C3*symbol length – 25 us – TA

	2
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH/PUCCH C1*symbol length – 25 us

	3
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0



Table 7.3.1.1.2-35: Allowed entries for DCI format 0_1, configured by high layer parameter ULDCI-trigerred-UL-ChannelAccess-CPext-CAPC-List-r16
	Entry index
	Channel Access Type 
	CP extension
	CAPC

	0
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	1

	1
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	2

	2
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	3

	3
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	4

	4
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	1

	5
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	2

	6
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	3

	7
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	4

	8
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	1

	9
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	2

	10
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	3

	11
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	4

	12
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	1

	13
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	2

	14
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	3

	15
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	4

	16
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	1

	17
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	2

	18
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	3

	19
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	4

	20
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH1*symbol length – 25 us
	1

	21
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH1*symbol length – 25 us
	2

	22
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH1*symbol length – 25 us
	3

	23
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH1*symbol length – 25 us
	4

	24
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCHC3*symbol length – 25 us – TA
	1

	25
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCHC3*symbol length – 25 us – TA
	2

	26
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCHC3*symbol length – 25 us – TA
	3

	27
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCHC3*symbol length – 25 us – TA
	4

	28
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	1

	29
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	2

	30
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	3

	31
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	4

	32
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH1*symbol length – 25 us
	1

	33
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH1*symbol length – 25 us
	2

	34
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH1*symbol length – 25 us
	3

	35
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C1 symbols before the first symbol of a PUSCH1*symbol length – 25 us
	4

	36
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	1

	37
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	2

	38
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	3

	39
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C2 symbols before the first symbol of a PUSCHC2*symbol length – 16 us – TA
	4

	40
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCHC3*symbol length – 25 us – TA
	1

	41
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCHC3*symbol length – 25 us – TA
	2

	42
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCHC3*symbol length – 25 us – TA
	3

	43
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C3 symbols before the first symbol of a PUSCHC3*symbol length – 25 us – TA
	4


Table 7.3.1.2.2-6: Allowed entries for DCI format 1_1, configured by high layer parameter DLDCI-trigerred-UL-ChannelAccess-CPext-CAPC-List-r16
	Entry index
	Channel Access Type 
	CP extension

	0
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0

	1
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUCCHC2*symbol length – 16 us – TA

	2
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0

	3
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	length of C2 symbols before the first symbol of a PUCCHC2*symbol length – 16 us – TA

	4
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0

	5
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C1 symbols before the first symbol of a PUCCH1*symbol length – 25 us

	6
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	length of C3 symbols before the first symbol of a PUCCHC3*symbol length – 25 us – TA

	7
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0

	8
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C1 symbols before the first symbol of a PUCCH1*symbol length – 25 us

	9
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C2 symbols before the first symbol of a PUCCHC2*symbol length – 16 us – TA

	10
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	length of C3 symbols before the first symbol of a PUCCHC3*symbol length – 25 us – TA
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[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 extension of the first OFDM symbol  allocated for PUSCH/PUCCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for PUSCH/PUCCH is given by

where  refers to the signal in the previous subframe and  is given by 
-	Table 5.3.1-1 with the index,  and  given by the higher-layer parameters CP-ExtensionC2-r16 and CP-ExtensionC3-r16, respectively, and  given by clause 4.3.1 for dynamically scheduled PUSCH/PUCCH transmissions;  is the index of the first OFDM symbol for PUSCH/PUCCH.
-	the procedure in [6, TS 38.214] for a PUSCH transmission using configured grant.


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


Table 5.3.1-1: The cyclic extension .
	Index 
	
	
	

	0
	-
	-
	-

	1
	
	
	

	2
	
	
	

	3
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