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Introduction
TR 38.889 captures the following aspects for channel access:
	For channel access mechanism, LTE-LAA LBT mechanism is adopted as baseline for 5GHz band and adopted as the starting point of the design for 6GHz band. At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 
For CWS adjustment procedure in NR-U, in addition to aspects considered in LTE LAA, NR-U may additionally consider at least the following aspects: CBG based HARQ-ACK operation, NR scheduling and HARQ-feedback delays and processing times, wideband (>20 MHz) operation including BWPs, Configured grant operation. For initiation of a COT by the gNB (operating as an LBE device), the channel access schemes in Table 7.2.1.3.1-1 are used.
For initiation of a COT by the UE, the channel access schemes in Table 7.2.1.3.1-4 are used.
Table 7.2.1.3.1-4: Channel access schemes for initiating a COT by UE as LBE device
	
	Cat 2 LBT
	Cat 4 LBT

	PUSCH (including at least UL-SCH with user plane data)
	N/A except for the cases discussed in Note 2 below
	Channel access priority class is selected according to the data

	SRS-only
	N/A
	Cat4 with lowest channel access priority class value (as in LTE eLAA)

	RACH-only
	(see Note 2)
	Cat4 with lowest channel access priority class value

	PUCCH-only
	(see Note 2)
	Cat4 with lowest channel access priority class value


Note 1: If the COT includes multiple signals/channels with different channel access categories / priority classes, the highest channel access priority class value and highest channel access category among the channel access priority classes and channel access categories corresponding to the multiple signals/channels applies.
Note 2: Applicability of a channel access scheme other than Cat 4 for the following signals / channels have been discussed and details are to be determined when the specifications are developed:
-	UL control information including UCI only on PUSCH, e.g. HARQ-ACK, Scheduling Request, and Channel State Information
-	Random Access


In this document, we show our views on channel access for RACH messages in the 4-step RACH procedure.
Discussion
In LTE LAA, channel access supports the LBT functionality with basically two access types: a contention window based access (type 1) and a one-shot access (type 2). Since LTE supports only SCells for unlicensed carriers, there was no need to consider access types or contention window adaptation for messages exchanges in the random access procedure. However, for all NR-U scenarios where an unlicensed carrier is a PCell, we need not only support RACH transmissions but also consider the appropriate channel access rules. Additionally, NR-U should support the transmission on wideband carriers, where the LBT would still be performed on a subband-level. Therefore we also need to consider the ACK/NACK feedback corresponding to a wideband transmission for subband contention window adjustments.
Msg 2/3
Msg 2 is basically an ordinary PDSCH messages without HARQ, and Msg 3 is an ordinary PUSCH message. Consequently, in RAN1#97 the following was agreed:
	Agreement:
LBT category for msg 3 initial transmission is provided to the UE in RAR.



There are still follow-up issues to that agreement to be resolved. We assume that the LBT category only needs to indicate a Cat 2 or Cat 4 LBT, so a single bit should be sufficient for that purpose. Furthermore, in case of Cat 4 LBT there are different channel access priority classes. As Msg 3 can contain normal UL-SCH data, and might be followed immediately by regular PUSCH transmissions in case of contention-free random access, such an indication is beneficial. As a consequence, we think the following needs to be supported:
· The RAR includes an indicator for the channel access priority class.
Proposal 2: Support the following:
· The RAR includes an indicator for the channel access priority class
Msg 4
Msg 4 can be seen as a PDCCH transmission by the gNB carrying generally a regular resource indication. As such, for channel access purposes it should be treated like any other such resource indication (plus data transmission).
Contention Window Adjustments due to random access procedure transmissions
In LTE LAA, the contention window value is adjusted as a result of the successful/unsuccessful transmission status of TB(s) in a reference subframe, based e.g. on the received NDI in the DCI. At least for Msg 2 and Msg 3 however, there is no NDI included or applicable. Therefore we think that the contention window adjustment procedures need to be extended to include Msg 2 and Msg 3 transmissions.
Proposal 3: Contention Window Adjustment procedures need to be extended to include at least successful/unsuccessful Msg 2 and Msg 3 transmissions of the random access procedure.
Contention Window Adjustments for wideband transmissions
In the RAN1 #98, the following agreement has been made:
	Agreement:
For a gNB initiated channel occupancy the reference duration for CWS adjustment is defined as follows.
· For a CO with unicast PDSCH(s) and for each set of LBT bandwidths for which a single contention window is maintained, the reference duration for CWS adjustment is from the beginning of the CO until the end of the first slot where at least one unicast PDSCH is transmitted over all the resources allocated for the PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PDSCH(s) transmitted over all the resources allocated for the PDSCH, whichever occurs earlier. 
· If the CO has a unicast PDSCH, but doesn’t have any unicast PDSCH transmitted over all the resources allocated for that PDSCH, then, the duration of the first transmission burst by the gNB within the CO that contains unicast PDSCH(s) is the reference duration for CWS adjustment.



The number of LBT bandwidths in a set of LBT bandwidths for which a single contention window is maintained can be as follows, unless further agreements rule out any of these options:
Alt-1: one LBT bandwidth in a set of LBT bandwidths 
Alt-2: multiple LBT bandwidths of the carrier in a set of LBT bandwidths
Alt-3: all the LBT bandwidths of the carrier in the set of LBT bandwidths
[image: ]
Fig. 1
For Alt-1 and Alt-2, if CBG-ACK is used for a unicast PDSCH, like the PDSCH for UE0 in the Fig. 1, which is divided into 4 CBGs, it would be easiest for CW adjustments if the set of LBT bandwidths (CW bandwidth) for which a single contention window is maintained includes complete code blocks, since then the corresponding CBG-ACKs can be used directly. However, if only TB-ACK for a unicast PDSCH is available, and the unicast PDSCH spans multiple CW bandwidths, like UE1-TB in the Fig. 1, it may be not straight-forward how to accurately reflect its ACK/NACK for a certain CW bandwidth. One specific issue arises if collision happens on one or more LBT bandwidths within a set; in such a case, due to decoding the data on the LBT bandwidths where collision happens incorrectly, the feedback for the unicast PDSCH is likely NACK, for example, the TB-ACK associated with UE1-TB is NACK due to collision on LBT bandwidth 2 and 3, which will influence the CW adjustment of CW bandwidth 0, but all the UE1 data transmitted in CW bandwidth 0 is decoded correctly. This issue needs to be addressed for CW adjustments.
Since LTE-LAA already includes a threshold of 80% NACK feedback ratio for CW adjustment aspects, we think it is most useful to extend this approach for CW adjustments. We propose that a NACK associated with the whole TB in the unicast PDSCH spanning multiple CW bandwidths should be counted with less weight than a CBG-ACK or a TB-ACK associated with the transmission only on the CW bandwidth. For example, a scaling factor  can be applied when we calculate the NACK ratio of the feedbacks for a CW bandwidth, where . For obtaining the NACK ratio for a subband, the scaling factor will be accounted for in the numerator as well as in the denominator. This guarantees that the NACK ratio is still 100% if all TB/CBG on the CW bandwidth return NACK. In this way, we can distinguish the different cases as follow:
- Case 1: for a NACK associated with the transmission within the CW bandwidth, the scaling factor ;
- Case 2: for a NACK associated with the transmission across multiple CW bandwidths, the scaling factor .
- Case 3: for a NACK associated with a punctured transmission, the scaling factor .
In the example shown in Fig. 1, the scaling factor for the NACK associated with UE0-CBGx  (assuming that the CBG-ACKs associated with UE0-CBG0, UE0-CBG1, UE0-CBG2 are NACK, the CBG-ACK associated with UE0-CBG3 is ACK); the scaling factor for the NACK associated with UE1-TB  (assuming that the TB-ACK associated with UE0-TB1 is NACK), since only two out of four LBT bandwidths was on the CW bandwidth 0; the scaling factor for the NACK associated with UE2-TB  (assuming that the TB-ACK associated with UE0-TB2 is also NACK). So that the NACK ratio of the CW bandwidth 0 can be calculated as

In the same way, the NACK ratio of the CW bandwidth 1 can be calculated as

By means of the scaling factor, the TB-ACK across multiple CW bandwidths will not affect the result of feedback ratio calculation as much as the CBG-ACKs or TB-ACKs that are only corresponding to the target CW bandwidth.
Proposal 4: A scaling factor  is applied when the NACK ratio of the feedback for a CW bandwidth is determined.
Case 1: for a NACK associated with the transmission within the CW bandwidth, the scaling factor ;
Case 2: for a NACK associated with the transmission across multiple CW bandwidths, the scaling factor ;
Case 3: for a NACK associated with a punctured transmission, the scaling factor .

Conclusion
We propose the following channel access procedure amendments motivated by the random access procedure:
Proposal 1: PRACH should be designed for using channel access type 2 or no LBT.
Proposal 2: Support the following:
· The RAR includes an indicator for the channel access priority class
Proposal 3: Contention Window Adjustment procedures need to be extended to include at least successful/unsuccessful Msg 2 and Msg 3 transmissions of the random access procedure.
Proposal 4: A scaling factor  is applied when the NACK ratio of the feedback for a CW bandwidth is determined.
Case 1: for a NACK associated with the transmission within the CW bandwidth, the scaling factor ;
Case 2: for a NACK associated with the transmission across multiple CW bandwidths, the scaling factor ;
Case 3: for a NACK associated with a punctured transmission, the scaling factor .
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