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Introduction
This paper captures the TPs for issues identified for agenda item “Channel access procedures for NR unlicensed”.
CP extension length
For schedule UL transmission, CP extension is used to control the gaps to the previous transmission. This applies to both PUCCH and PUSCH (only PUSCH captured in 38.211). For the length of the CP extension, it was agreed to limit it to up to one symbol. It also does not make sense for the CP extension length to be negative. 
Proposal 1. For CP extension length for dynamic scheduled UL transmission, including PUCCH and PUSCH, cap the length to up to one symbol and non-negative.


==============TP for 38.211 5.3.1=====================================

[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 PUCCH and PUSCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for PUSCH is given by

where  refers to the signal in the previous subframe and  is given by 
-	, where  is given in Table 5.3.1-1 with the index,  and  given by the higer-layer parameters CP-ExtensionC2-r16 and CP-ExtensionC3-r16, respectively, and  given by clasuse 4.3.1 for dynamically scheduled PUSCH transmissions;
-	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
	
	
	



Channel access type, CP extension and CAPC indication for multiple contiguous PUSCH transmission
In DCI format 0_1, field ChannelAccess-CPext-CAPC is used to indicate the channel access type, CP extension and CAPC value for the scheduled PUSCH. The channel access type and CP extension choice depends on the gap before the scheduled PUSCH transmission. 
When is UE is scheduled with multiple contiguous PUSCH without gaps in between, either from multiple single PUSCH grants or from single multi-PUSCH grant, only the gap for the first PUSCH scheduled is maintained by the gNB. The CP extension indicated by the UL grants should apply to the first PUSCH only and for the remaining PUSCH, CP extension of 0 should be applied. For the channel access type, if the first PUSCH is signalled to use Type1 channel access, later PUSCH can also use Type1 channel access. If the first PUSCH is signalled to used Type2A/2B/2C channel access, for later PUSCH, since the gap now is more than 25us, only Type2A should be used. 
Proposal 2. For multiple consecutive UL transmission, the CP extension and LBT type (other than cat 4 LBT) are applicable to the first scheduled transmission only. If the first transmission did not happen due to LBT failure, as the gap is larger than planned, the UE should use 25us Cat 2 LBT and CP extension 0.
We propose to capture these in 37.213.

==============TP for 37.213 4.2.1.0.1=====================================
[bookmark: _Toc28873153]4.2.1.0.1	Channel access procedures for consecutive UL transmission(s) 
For contiguous UL transmission(s), the following are applicable:
-	If a UE is scheduled to transmit a set of UL transmissions including PUSCH using a UL grant , and if the UE cannot access the channel for a transmission in the set prior to the last transmission, the UE shall attempt to transmit the next transmission according to the channel access type indicated in the UL grant. 
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps including PUSCH  using one or more UL grant(s) and if the UE cannot access the channel for the first transmission in the set, the UE may attempt to transmit for later UL transmissions. If the first transmission is scheduled to access the channel using Type 1 UL channel access procedure, the UE shall attempt to access the channel with Type 1 UL channel access procedure for later UL transmissions in the set. If the first transmission is scheduled to access the channel using Type 2A, Type 2B, Type 2C UL channel access procedures, the UE shall attempt to access the channel with Type 2A UL channel access procedure with CP extension length 0 for later UL transmissions in the set.
-	If a UE is scheduled to transmit a set of  consecutive UL transmissions without gaps including PUSCH  using one or more UL grant(s) and the UE transmits one of the scheduled UL transmissions in the set after accessing the channel according to one of Type 1 or Type 2 UL channel access procedures, the UE may continue transmission of the remaining UL transmissions in the set, if any.
-	A UE is not expected to be indicated with different channel access types for any consecutive UL transmissions without gaps in between the transmissions. 
----Unchanged part omitted--------------------
=================================================
ChannelAccess-CPext-CAPC indication for FBE
For LBE mode (channel access type being dynamic), the DCI format 0_1 contains ChannelAccess-CPext-CAPC field and DCI format 1_1 contains ChannelAccess-CPext field. For FBE operation, CAPC certainly does not apply, but we still have different channel access requirement depends on the gap length. In TR38.889, we have “For FBE mode of operation, gNB acquires COT with Cat2 immediately prior to the fixed frame period. Within the gNB acquired COT, if a gap is <= 16 s, Cat 1 channel access scheme can be used by the gNB and associated UEs. Within the gNB acquired COT, if a gap is > 16 s, Cat 2 channel access scheme should be used by the gNB and associated UEs”. Therefore, at least some of the combinations in the ChannelAccess-CPext-CAPC table are useful.
To simply the change to the current version of the spec, we propose to make these fields available for semi-static channel access as well, while introduce the following special handling:
· UE ignores CAPC value
· UE does not expected to be configured entries with cat 4 LBT
· UE does not expect to be configured with entries with CP extension values other than C2*symbol length – 16 us – TA or 0
These can be captured in 37.213 4.3.
Proposal 3. ChannelAccess-CPext-CAPC and ChannelAccess-CPext fields are applicable for DCI 0_1 and 1_1 respectively for FBE as well, though some combinations may not be valid for FBE and gNB should not configure those.
Additionally, in RAN1 #99, we have:
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



· CAPC is not indicated explicitly: 
· For the UL grants 
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 
· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.
· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· Note: For PUCCH associated with DL assignments may use the highest priority CAPC when CAT4 LBT is used, as agreed earlier.
· If the network indicates FBE operation, for an indication of LBT type of Cat 2 25 us or Cat4 the UE follows the mechanism whereby one 9 microsecond slot is measured within a 25 microsecond interval as in 37.213.

The reinterpretation of Cat 2 LBT or Cat 4 LBT is not clearly captured in 37.213 4.3.
============TP for 38.212==================================
7.3.1.1.2	Format 0_1
----------Unchanged text omitted-----------------------
-	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 ULDCI-trigerred-UL-ChannelAccess-CPext-CAPC-List-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 ULDCI-trigerred-UL-ChannelAccess-CPext-CAPC-List-r16. When ChannelAccessMode-r16=”semi-static”, UE will ignore the CAPC value indicated by ChannelAccess-CPext-CAPC.
----------Unchanged text omitted-----------------------
7.3.1.2.2	Format 1_1
----------Unchanged text omitted-----------------------
-	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 DLDCI-trigerred-UL-ChannelAccess-CPext-List-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 DLDCI-trigerred-UL-ChannelAccess-CPext-CAPC-List-r16.
----------Unchanged text omitted-----------------------

=======================================================
============TP for 37.213 4.3==================================
[bookmark: _Toc28873168][bookmark: _Hlk26519519]4.3	Channel access procedures for semi-static channel occupancy
If the absence of any other technology sharing a channel can be guaranteed on a long-term basis (e.g. by level of regulation) and if a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where  in , is a higher layer parameter provided in semiStaticChannelAccessConfig-r16 and . 
In the following procedures in this subclause, when a gNB or UE performs sensing for evaluating a channel availability, the sensing is performed at least during a sensing slot duration . The corresponding   adjustment for performing sensing by a gNB or a UE is described in subclauses 4.1.5 and 4.2.3, respectively.
A channel occupancy initiated by a gNB and shared with UE(s) shall satisfy the following:
-	The gNB shall transmit a DL transmission burst(s) 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 channel occupancy time. 
-	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 DL transmission burst(s) within the channel occupancy time as follows:
-	If the gap between the UL and DL transmission bursts is at most ,  If the UL transmission is indicated by DCI format 0_1 or DCI format 1_1 to use Type 2C channel access, 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 , If the UL transmission is indicated by DCI format 0_0 or DCI format 1_0 or RAR UL grant to use Type 1 channel access or Type 2A channel access, or if the UL transmission is indicated by DCI format 1_1 or DCI format 0_1 to use Type 2A channel access, 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   before transmission.
-	The UE is not expected to be indicated with DCI format 0_1 and DCI format 1_1 to use Type 1 channel access or Type 2B channel access.
-	The gNB and UEs shall not transmit any transmissions in a set of consecutive symbols for a duration of at least  before the start of the next channel occupancy time.

=======================================================

Misc
In 38.213, section 8.1, at one location, ChannelAccessType-r16 is used instead of ChannelAccessMode-r16.
=====TP for 38.213 8.1=================
-----Unchanged text omitted------------
[bookmark: _Hlk29801864]For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last SS/PBCH block reception symbol, where [image: ] is provided in Table 8.1-2.
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last downlink symbol and at least [image: ] symbols after a last SS/PBCH block symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessModeType-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. 

-----Unchanged text omitted------------
=======================================
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