3GPP TSG RAN WG1 #102-e                                        R1-2006351
e-Meeting, August 17th – 28th, 2020
Source: 	ETRI
[bookmark: _Hlk23925924][bookmark: Title]Title:	Remaining issues on channel access procedures for NR-U
Agenda Item:	7.2.2.2.1   Channel access procedures
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
In this contribution, we address our views about remaining issues on channel access procedures for Rel-16 NR-U. This contribution is revised from our previous tdoc R1-2003972.

Discussion
Semi-static channel access procedures
In RAN1 #101-e, there was discussion about an issue of UE’s COT (end-of-COT) acquisition in FBE [1]. The main discussion point was the necessity of explicit indication of the remaining COT duration for FBE. In our understanding, the two relevant issues are related to the channel access procedure.
1) Definition of the COT in FBE
2) Reliability of DL signal/channel for COT acquisition
On the issue 1), our view is that the COT and the idle period are determined based on the configured FFP structure. A COT starts at the first symbol of a FFP and ends at the last symbol of the FFP non-overlapping with the idle period. If UE detects a DL signal/channel in a FFP, the UE assumes that the whole COT duration in the FFP is occupied and performs DL and UL transmissions within the COT. In the current specification, there is a description that the maximum channel occupancy time is 0.95*Tx, however, it is not clear how UE assumes the exact duration of an actual COT (not the maximum COT). Thus, a TP clarifying the meaning of the FFP structure as “actual COT + idle period” is proposed.
Proposal 1: Update TS 37.213 Clause 4.3 based on TP #1.
-------------------------------------------------------- Start of TP #1 ----------------------------------------------------
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 . Each  comprises a channel occupancy time  from the beginning and an idle period  from the end.
-------------------------------------------------------- End of TP #1 -----------------------------------------------------

Regarding the issue 2), FBE should be ensured the same reliability in the acquisition of a COT as that of LBE. In LBE, the COT (end-of-COT) is explicitly indicated via DCI format 2_0, from which the UE performs CSI-RS reception or cancellation and UL LBT category relaxation. In FBE, the same signalling, i.e., DCI format 2_0, can be used for the CSI-RS validation to guarantee UE’s measurement performance. A difference is that the COT duration in FBE is fixed and co-DurationPerCell-r16 is not needed in FBE. Hence, for FBE, the following revised behaviour is proposed for the CSI-RS reception (red highlights are revised part).
Proposal 2: In FBE, when DCI 2_0 does not contain SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the acquired CO duration, where the CO is acquired by a detection of DCI 2_0.

Regarding the UL transmission in FBE, we have the following agreement.
Agreement: (RAN1 #98bis)
· For FBE operation, when the gNB operates as an initiating device
· The UE is provided information on the gNB fixed frame period and the starting positions of the fixed frame periods
· For the provision of the above information the following is signalled
· Indication of the fixed frame period and the starting positions of the fixed frame period (SIBx)
· FFS: Whether Rel-15 signaling can be reused
· [bookmark: _Hlk46842021]When the UE is not initiating a channel occupancy, UE transmissions within a fixed frame period can occur if DL signals/channels (e.g., PDCCH, SSB, PBCH, RMSI, GC-PDCCH, …) within the fixed frame period are detected. 
· FFS: Extension of GC-PDCCH configuration to idle UEs
· FFS: Signaling for FBE operation, when the UE operates as an initiating device
The yellow-highlighted sentence is captured in TS 37.213, such that a UL transmission can be validated by detection of any DL signal/channel, as
-	A UE may transmit UL transmission burst(s) after detection of a DL transmission burst(s) within the channel occupancy time as follows:
In FBE with gNB-initiated COT, UE is allowed to transmit UL only in an authorized CO duration [2]. If the DL detection is not sufficiently reliable, not only UL reliability is impacted but also unintended UL transmissions may frequently occur due to false alarm, which would not comply with the regulatory requirements. Note that in LBE, it was designed that Cat.2 LBT for UL transmission is allowed only when UE acquired a COT based on the DCI 2_0 detection. To be comparable, UL transmission in FBE can be performed under the same restriction.
Another issue is the processing delay required for the DL detection. UE can check whether a UL transmission (especially for a UL transmission in the earlier part of a COT) is valid or not after successful detection of a DL signal/channel, which requires some processing time. For proper UL operation, the gNB and UE should have the same understanding on the amount of the required time for UE to check UL validity. In terms of the processing delay design, it is efficient to use DCI format 2_0 only for the UL transmission validation. Further details can be found in our companion tdoc [3].
From the above arguments, our proposal is to use DCI format 2_0 only also for UE’s UL transmission validation in FBE.
Proposal 3: In FBE, UE performs UL transmission validation (as well as CSI-RS reception) on reception of DCI format 2_0. Update TS 37.213 Clause 4.3 based on TP #2.
-------------------------------------------------------- Start of TP #2 ----------------------------------------------------
-	A UE may transmit UL transmission burst(s) after detection of a DCI format 2_0 DL transmission burst(s) within the channel occupancy time as follows:
-	If the gap between the UL and DL transmission bursts is at most , 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 , 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  within a  interval ending immediately before transmission.
-------------------------------------------------------- End of TP #2 -----------------------------------------------------

The length of an idle period Tz is in general not an integer multiple of a symbol duration. Thus, gNB and UE shall not transmit in symbols even partially overlapping with an idle period. To make the wording a bit clearer, one editorial correction is proposed.
Proposal 4: Update TS 37.213 Clause 4.3 based on TP #3.
-------------------------------------------------------- Start of TP #3 ----------------------------------------------------
· The gNB and UEs shall not transmit any transmissions in a set of consecutive symbols overlapping with for a duration of at least  before the start of the next channel occupancy time.
-------------------------------------------------------- End of TP #3 -----------------------------------------------------

In ETSI EN 301 893 specification, the transmission of a short control signaling without CCA is allowed for both LBE and FBE [2]. For NR-U LBE operation, it was agreed not to apply this for DRS transmission. gNB is required to perform Type 2 channel access procedure to transmit a discovery burst. However, there was no such discussion for FBE in Rel-16. In FBE, if the CCA in an idle period is failed, there is no chance for DRS transmission in the entire duration of the next COT, i.e., all DRS opportunities in the next COT would be unavailable. Considering its high importance, it may be beneficial to relax the condition for short DRS transmission in FBE.
Proposal 5: Discuss for FBE the necessity of a short DRS transmission in a FFP in which the CCA failed.

Type 1 DL channel access procedures
In TS 37.213 Subclause 4.1.1, it is listed that a set of DL transmissions for which Type 1 channel access procedure is applicable. However, the current description does not capture the following agreements drawn in RAN1 #96. Based on the agreements, Type 1 channel access is applied for any PDCCH and/or PDSCH transmission not multiplexed with DRS irrespective of whether it contains UP data or not.
Agreement:
For initiation of a gNB transmission:
· LBT other than Cat 4 is not used for DRS multiplexed with unicast data
· LBT other than Cat 4 is not used for PDCCH and/or PDSCH transmission outside of DRS.
Note:
· This does not preclude the use of Cat 2 for transmission on a LBT bandwidth if it is allowed for the case of transmission on multiple LBT bandwidths

To align the specification with the agreements, the following modification is proposed.
Proposal 6: Update TS 37.213 Clause 4.1.1 based on TP #4.
-------------------------------------------------------- Start of TP #4 ----------------------------------------------------
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
[bookmark: _Hlk26439519]-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-  Transmission(s) initiated by a gNB including PDSCH/PDCCH not multiplexed with discovery burst, or
-  Transmission(s) initiated by a gNB including discovery burst multiplexed with unicast information, or
-	Transmission(s) initiated by a gNB with including only discovery burst or with including discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
<Unchanged part omitted>
[bookmark: _Hlk26439537][bookmark: _Hlk26479819]A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including discovery burst(s) satisfying the conditions described in this subclause. 
A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data. A gNB may use any channel access priority class for performing the procedures above to transmit other transmission(s) described in this subclause.
-------------------------------------------------------- End of TP #4 -----------------------------------------------------

Conclusion
In this contribution, we discussed remaining issues on channel access procedures for Rel-16 NR-U, from which the following proposals are drawn:
Proposal 1: Update TS 37.213 Clause 4.3 based on TP #1.
-------------------------------------------------------- Start of TP #1 ----------------------------------------------------
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 . Each  comprises a channel occupancy time  from the beginning and an idle period  from the end.
-------------------------------------------------------- End of TP #1 -----------------------------------------------------

[bookmark: _GoBack]Proposal 2: In FBE, when DCI 2_0 does not contain SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the acquired CO duration, where the CO is acquired by a detection of DCI 2_0.
Proposal 3: In FBE, UE performs UL transmission validation (as well as CSI-RS reception) on reception of DCI format 2_0. Update TS 37.213 Clause 4.3 based on TP #2.
-------------------------------------------------------- Start of TP #2 ----------------------------------------------------
-	A UE may transmit UL transmission burst(s) after detection of a DCI format 2_0 DL transmission burst(s) within the channel occupancy time as follows:
-	If the gap between the UL and DL transmission bursts is at most , 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 , 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  within a  interval ending immediately before transmission.
-------------------------------------------------------- End of TP #2 -----------------------------------------------------

Proposal 4: Update TS 37.213 Clause 4.3 based on TP #3.
-------------------------------------------------------- Start of TP #3 ----------------------------------------------------
· The gNB and UEs shall not transmit any transmissions in a set of consecutive symbols overlapping with for a duration of at least  before the start of the next channel occupancy time.
-------------------------------------------------------- End of TP #3 -----------------------------------------------------

Proposal 5: Discuss for FBE the necessity of a short DRS transmission in a FFP in which the CCA failed.
Proposal 6: Update TS 37.213 Clause 4.1.1 based on TP #4.
-------------------------------------------------------- Start of TP #4 ----------------------------------------------------
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-	Transmission(s) initiated by a gNB including unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, or
-  Transmission(s) initiated by a gNB including PDSCH/PDCCH not multiplexed with discovery burst, or
-  Transmission(s) initiated by a gNB including discovery burst multiplexed with unicast information, or
-	Transmission(s) initiated by a gNB with including only discovery burst or with including discovery burst multiplexed with non-unicast information, where the transmission(s) duration is larger than   or the transmission causes the discovery burst duty cycle to exceed . 
<Unchanged part omitted>
A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including discovery burst(s) satisfying the conditions described in this subclause. 
A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data. A gNB may use any channel access priority class for performing the procedures above to transmit other transmission(s) described in this subclause.
-------------------------------------------------------- End of TP #4 -----------------------------------------------------
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