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Introduction
In this contribution, we discuss two remaining issues about channel access procedures. One is about applying CP extension to scheduled PUCCH transmissions. This is agreed in an implicit way when discussing the signaling of LBT type and CP extension. However, the corresponding relaxation on UE processing was not discussed as it was for PUSCH. This should be resolved so that UE does not need to increase its complexity in order to reduce processing time to support this feature. The other issue is about 2-step RACH in unlicensed operation. In some scenarios, there could be gaps in between transmissions of a single MsgA. However, it is not clear in the specification what the channel access procedure UE should apply in these scenarios.  
Scheduled PUCCH transmission with CP extension
At RAN1 #98bis meeting, the following agreements were made to support that CP extension could be applied prior to a scheduled PUSCH transmission to generate a gap of precise duration. It was also agreed that the N2 timeline should be relaxed to take the CP extension into account as highlighted in yellow below. In this way, UE does not have to increase its complexity to reduce its processing time (compared with Rel-15) in order to support CP extension for NR-U operation. 
	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



At RAN1 #99 meeting, we further agreed that CP extension could be applied to scheduled PUCCH transmissions based on the agreements similar to the following.
	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






However, there was no discussion about N1 timeline for this case. Hence, we propose the following: 
[bookmark: _Ref32562001]Proposal 1: When CP extension is applied to a dynamically scheduled PUCCH transmission, the N1 timeline needs to be relaxed to take the CP extension into account. 

Channel access procedure for MsgA in 2-step RACH
At RAN1 #99 meeting, the following agreements were made in the 2-step RACH agenda item. 
	Agreements:
· The minimum transmission gap between the end of msgA PRACH and the beginning of msgA PUSCH (guard time excluded) is no less than Ngap symbols, as specified in TS 38.213, i.e., 2 or 4 symbols depending on the SCS
· This is not applied for NR-U
· Note: This is aligned with Rel-15

Agreements:
· Support a configurable guard period between the hops, if intra-slot frequency hopping per PO for msgA is configured.
· Reuse the value of guard period between POs if configured; otherwise, no guard period



In Rel-15, a gap of 2 or 4 symbols, depending on numerology, preceding or following a PRACH transmission is guaranteed to reduce UE implementation complexity. In unlicensed operation, we understand the benefit of not having a gap in between MsgA PRACH and MsgA PUSCH transmissions is to reduce the LBT overhead in MsgA transmissions. However, it may require UE to change its design from Rel-15 in order to support such transmissions without a gap in between. Furthermore, based on the above agreements, there could be a gap serving as guard period within a MsgA PUSCH transmission when intra-slot frequency hopping is configured. However, it is not clear what the channel access procedure is for the case when there are gaps between transmissions of a single MsgA. In our opinion, RACH serves an important procedure in LTE and NR. Therefore, when UE has acquired a channel occupancy but needs to pause transmission during its MsgA, UE should simply apply a Cat-2 or Cat-1 LBT to resume its transmission.
[bookmark: _Ref32562018]Proposal 2: In a UE-initiated channel occupancy acquired by Cat-4 LBT, the following channel access procedures are applied to a transmission related to a random access procedure when there is a gap between the transmission and its previous transmission in the channel occupancy:
· If the gap is larger than 25usec, Cat-2 25us LBT is applied.
· If the gap is larger than 16usec and smaller than 25usec, Cat-2 16us LBT is applied.  
· Note: If the gap is at most 16usec, no LBT is required as agreed before. 
[bookmark: _Ref37489151]Proposal 3: Adopt the following text proposal to TS 37.213

[bookmark: _Toc28873153]============= End of Text Proposal for Clause 4.2.1.0.1 of TS 37.213 =============
4.2.1.0.1	Channel access procedures for consecutive UL transmission(s) 
If a UE intends to transmit a set of consecutive UL transmissions related to a random access procedure and if the UE has acquired a channel occupancy using Type1 channel access procedure and if there is a gap larger than 16usec between two consecutive UL transmissions, the following are applicable:
· If the gap is larger than 16usec but smaller than 25usec, the UE applies Type2B channel access procedure.
· If the gap is larger than 25usec, the UE applies Type2A channel access procedure. 

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 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 text omitted ***
============= End of Text Proposal for Clause 4.2.1.0.1 of TS 37.213 =============

Conclusion
In this contribution, we make the following proposals. 
Proposal 1: When CP extension is applied to a dynamically scheduled PUCCH transmission, the N1 timeline needs to be relaxed to take the CP extension into account.
Proposal 2: In a UE-initiated channel occupancy acquired by Cat-4 LBT, the following channel access procedures are applied to a transmission related to a random access procedure when there is a gap between the transmission and its previous transmission in the channel occupancy: 
· If the gap is larger than 25usec, Cat-2 25us LBT is applied.
· If the gap is larger than 16usec and smaller than 25usec, Cat-2 16us LBT is applied.  
· Note: If the gap is at most 16usec, no LBT is required as agreed before. 
[bookmark: _GoBack]Proposal 3: Adopt the following text proposal to TS 37.213
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