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1. Introduction
At the RAN#82 meeting, the new WI on NR-based access to unlicensed spectrum (NR-U) was approved [1]. The objectives of the WI include following RAN1 works regarding physical layer procedure(s).
	-	Physical layer procedure(s) including [RAN1, RAN2]:
-	For LBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). Specification work to be performed by RAN1.
-	For FBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). FBE is intended for environments where the absence of Wi-Fi is guaranteed (e.g., by level of regulations, private premises policies, etc. Further, the targeted scenario is limited to a single NR-U network (i.e. single operator) in the operating band and geographic area. Specification work to be performed by RAN1.
- 	Initial access: specify required NR modifications to increase the maximum number of candidate SS/PBCH block positions within the DRS transmission window; to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure; to determine frame timing and QCL assumptions from the detected SS/PBCH block; single SS/PBCH block numerology assumed per band for Pcells in unlicensed spectrum. (RAN1)
- 	Random access: specify required NR modifications to enhance RACH procedure in line with the agreements during the study phase, including 4-step RACH modifications to handle reduced Msg 1/2/3/4 transmission opportunities due to LBT failure (RAN1/RAN2); LBT for 2-step RACH and application of PRACH and PUSCH format improvements for NR-U to 2-step RACH. (RAN1 
-	Scheduling request: specify required NR modifications due to LBT failure in line with agreements during the study phase. (RAN1/RAN2)
- 	RLM/RRM extensions for NR-U operation due to uncertain and reduced transmission opportunities for DL signals and channels due to LBT failure in line with agreements during the study phase (NR-U TR section 7.2.1.3.2), including configuring different DRS Measurement Time Configuration (DMTCs) for RRM and RLM respectively, identifying the set of RLM-RSs to measure, which set(s) are used for in-sync, out-of-sync evaluations, potential definition of a metric to accurately identify unsuccessful detection of RLM-RS. Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. (RAN1/RAN2)
[bookmark: _Hlk532426838]- 	HARQ operation: NR HARQ feedback mechanisms are the baseline for NR-U operation with extensions in line with agreements during the study phase (NR-U TR section 7.2.1.3.3), including immediate transmission of HARQ A/N for the corresponding data in the same shared COT as well as transmission of HARQ A/N in a subsequent COT. Potentially support mechanisms to provide multiple and/or supplemental time and/or frequency domain transmission opportunities. (RAN1)
-	Scheduling multiple TTIs for PUSCH in-line with agreements from the study phase (TR 38.889, Section 7.2.1.3.3). (RAN1)
- 	Configured Grant operation: NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase (NR-U TR section 7.2.1.3.4). (RAN1)
-	CSI: NR Rel-15 CSI feedback mechanism is the baseline for NR-U operation. Enhancements can be considered in line with agreements from the NR-U study item (e.g., TR 38.889, Section 7.2.1.3.1). (RAN1)
- 	Data multiplexing aspects (for both UL and DL) considering LBT and channel access priorities. (RAN1/RAN2)



In this contribution, we discuss on the enhancements to initial access procedure, random access procedure and RRM/RLM procedures for NR-U operation. 
2. Discussion on enhancements to SS/PBCH block transmission as part of DRS
During the NR-U SI, possible enhancements to SS/PBCH block transmission due to reduced transmission opportunities for SS/PBCH block due to LBT failure had been discussed and following is captured in the TR38.889 [2].
	For SS/PBCH block transmission, it is recommended to define a mechanism to transmit SS/PBCH blocks dropped due to LBT failure. It is also recommended to define a mechanism when specifications are developed for UE(s) to determine the frame timing and QCL assumptions from the detected SS/PBCH block. The feasibility and benefits of beam repetition for soft combining reception of SSBs within the same DRS transmission may be further considered.
For SS/PBCH block transmissions as part of DRS, it is considered beneficial to expand the maximum number of candidate SS/PBCH block positions within the DRS transmission window to Y, for e.g., Y ≤ 64, where the choice of Y may depend on the numerology of the SS/PBCH blocks. The transmitted SS/PBCH blocks do not overlap and the maximum number of transmitted SS/PBCH blocks is X within DRS transmission window with X ≤ 8. The time-domain positions of the actually transmitted SS/PBCH blocks are selected from a set of Y candidate SS/PBCH block positions. Proposals for shift granularity between candidate time domain SSB positions/candidate groups of SSBs, duration of DRS transmission window, and duration of the transmitted DRS within the window including SSBs and other multiplexed signals/channels, were discussed without reaching consensus, and can be considered further when specifications are developed.  



2.1	NR-U DRS transmission in other candidate position due to LBT failure
For the mechanism of SS/PBCH transmission in NR-U, QCL assumption and SS/PBCH block indexing for expanded candidate SS/PBCH block positions should be considered. In Rel-15, SS/PBCH block index is used to determine frame timing and QCL assumption. In NR-U, when some SS/PBCH block transmission is dropped due to LBT failure, the SS/PBCH block with same QCL assumption with dropped SS/PBCH block can be transmitted in other candidate SS/PBCH block position within the DRS transmission window. It means that UE needs to search SS/PBCH block(s) during the DRS transmission window duration e.g., for RRM/RLM procedure. To save the UE complexity for SS/PBCH block search, the duration of DRS transmission window should not be too long. Considering the DMTC window duration in LTE-LAA and SMTC window duration in Rel-15 NR, the duration of NR-U DRS transmission window could be 5ms or 6ms.
Proposal 1: The duration of NR-U DRS transmission window is [5 or 6]ms.

Within the DRS transmission window, candidate SS/PBCH block positions can be defined. We consider that SS/PBCH block mapping pattern within a slot i.e., Case A/B/C for FR1 [3] should be reused in NR-U as shown in Figure 1. The number of candidate SS/PBCH block positions within DRS transmission window, i.e., Y is 12 in case of 15kHz SCS or 24 in case of 30kHz SCS.
Proposal 2: The number of candidate SS/PBCH block positions within NR-U DRS transmission window is [10 or 12] in case of 15kHz SCS or [20 or 24] in case of 30kHz SCS.

Regarding the QCL assumption, we propose to apply same QCL assumption between different SS/PBCH block indices e.g., with same value of mod(SSB index, N). For example, if N=8, UE can assume SS/PBCH blocks with index {0, 8, 16} are QCLed as shown in Figure 2. In this proposal, fixed QCL assumption is applied to each SS/PBCH block index in different periods and hence it is preferable in terms of simplicity.
Proposal 3: In NR-U, UE assumes that SS/PBCH blocks transmitted with different SS/PBCH block index are QCLed.
· QCL assumption for each SS/PBCH block within DRS transmission window is fixed according to specification and/or gNB configuration.
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Figure 1: Expanded candidate SS/PBCH block positions within DRS transmission window
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Figure 2: QCL assumption for expanded candidate SS/PBCH block positions

In Rel-15 FR1, SS/PBCH block index is indicated by using the sequence of DMRS for PBCH. In order to indicate expanded SS/PBCH block index for NR-U e.g., up to #23, PBCH payload needs to be used in addition to the DMRS sequence. The SS/PBCH block index indication up to #63 is already supported in Rel-15 for FR2 and hence it could be reused.
Proposal 4: On NR-U carrier, UE derives SS/PBCH block index based on DMRS sequence and PBCH payload to determine frame timing.


2.2	PDSCH rate matching around candidate SS/PBCH block resources
For PDSCH reception within NR-U DRS transmission window, UE rate matching behaviour around candidate SS/PBCH block resources should be considered. In Rel-15, UE rate matching behaviour around SS/PBCH block resources is defined in Section 5.1.4 of TS38.214 [4], and it is based on the higher layer indication of actually transmitted SS/PBCH block indices. However, in NR-U, the position of actually transmitted SS/PBCH block would be changed in different periods due to different LBT results. Therefore, we propose to consider following two alternatives.
· Alt.1: UE performs rate matching around all candidate SS/PBCH block resources
· In this alternative, UE performs rate matching around all candidate SS/PBCH block resources within NR-U DRS transmission window. It is simple mechanism since no indication is necessary, but it is inefficient when there are candidate SS/PBCH block resources that are actually available for PDSCH within DRS transmission window.
· Alt.2: UE performs rate matching around SS/PBCH block resources based on rate matching indicator in DCI
· In this alternative, the rate matching indicator in DCI format 1_1 can be extended to indicate availability of candidate SS/PBCH block resources in each slot. Therefore, when SS/PBCH blocks could be transmitted in early timing within DRS transmission window, remaining candidate SS/PBCH block resources within DRS transmission window can be used for PDSCH transmission.
Proposal 5: UE performs rate matching around candidate SS/PBCH block resources within DRS transmission window based on either one of followings.
· Alt.1: UE performs rate matching around all candidate SS/PBCH block resources
· Alt.2: UE performs rate matching around SS/PBCH block resources based on rate matching indicator in DCI


3. Discussion on enhancements to RMSI/OSI/paging procedures
In some NR-U deployment scenarios, RMSI PDCCH/PDSCH are transmitted with SS/PBCH block as part of NR-U DRS. When LBT failure happens, not only SS/PBCH block but also RMSI PDCCH/PDSCH should be able to be transmitted in other candidate DRS position within DRS transmission window. As discussed in our companion contribution [5], it is preferable that SS/PBCH block and corresponding RMSI PDCCH are located in the same slot without time gap so that it can be ensured that SS/PBCH block and corresponding RMSI are transmitted together.
Proposal 6: When DRS contains RMSI PDCCH/PDSCH and LBT failure happens at the transmission opportunity for the DRS, the RMSI PDCCH/PDSCH in the DRS is transmitted in other candidate DRS position within DRS transmission window.

In Rel-15 NR, OSI/paging PDCCH monitoring behaviour is dependent on SS#0 or other SS as below [3].
	If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in Subclause 13. For DCI formats with CRC scrambled by a C-RNTI, the UE monitors corresponding PDCCH candidates only at monitoring occasions associated with a SS/PBCH block that is quasi-co-located with a CSI-RS in a TCI-state of the active BWP that includes a CORESET with index 0, as described in [6, TS 38.214], where the TCI-state is determined by the most recent of 
-	an indication by a MAC CE activation command, or 
-	a random access procedure that is not initiated by a PDCCH order that triggers a non-contention based random access procedure
If a UE monitors PDCCH candidates for DCI formats with CRC scrambled by a C-RNTI and the UE is provided a non-zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set based on the search space set associated with the value of searchSpaceID.   



In case that SS#0 is used for Type0A/2-PDCCH CSS set, UE behaviour for OSI/paging PDCCH monitoring should be same as that for RMSI PDCCH monitoring. As in Proposal 6, we propose that each candidate SS/PBCH block index within DRS transmission window has associated PDCCH monitoring occasion for RMSI. Hence, for OSI/paging PDCCH transmission in SS#0, if LBT failure happens at the original PDCCH occasion which is associated to a SS/PBCH block index #n, other candidate PDCCH occasion which is associated to a SS/PBCH block index #N+n QCLed with the SS/PBCH block index #n can be used.
In case that SS-ID other than #0 is used for Type0A/2-PDCCH CSS set, CONNECTED mode UE in Rel-15 does not assume any association between PDCCH monitoring occasion and SS/PBCH block index and the UE determines PDCCH monitoring occasion according to the search space set configuration. In this case, gNB already has scheduling flexibility for each beam. In IDLE/INACTIVE mode, Rel-15 UE determines PDCCH monitoring occasion based on the association between an actually transmitted SSB and PDCCH monitoring occasions within SI window or PO according to Section 5.2.2.3.2 of TS38.331 and Section 7.1 of TS38.304. For OSI, it is possible to set multiple PDCCH monitoring occasions associated to each SS/PBCH block index within SI window. For paging, since each PO contains “S” PDCCH monitoring occasions where “S” is the number of actually transmitted SSBs in Rel-15 specification, there is only one PDCCH monitoring occasion in each PO for each actually transmitted SS/PBCH block index. Therefore, the number of PDCCH monitoring occasions in each PO can be increased for NR-U.
Proposal 7: For paging in NR-U, the number of PDCCH monitoring occasions in each PO can be larger than the number of actually transmitted SSBs indicated in ssb-PositionsInBurst.


4. Discussion on enhancements to RACH procedure
During the NR-U SI, potential enhancements for NR-U PRACH procedure had been discussed and following is captured in the TR38.889 [2].
	For potential RACH resource enhancements, the following options have been identified for NR-U, beyond the flexibility already available in Rel-15, but consensus was not achieved. These options may be further considered when specifications are developed:
-	Frequency-domain enhancement: Multiple PRACH resources across multiple LBT sub-bands/carriers for both contention-free and contention-based RA
-	Time-domain enhancements:
-	For connected mode UE, scheduling of PRACH resources via DCI. 
-	Triggered PRACH within gNB acquired COT can use a new resource indicated by the DCI
-	For idle mode UE, scheduling of PRACH resources via paging
-	Note: potential inefficiency in network resource due to paging across multiple cells
-	Additional, new RACH resources are used immediately following detection of DRS transmission
-	Multiple PRACH transmissions before Msg2 reception in RAR window for initial access
-	Number of allowed transmissions is pre-defined or indicated, e.g., in RMSI
-	Group wise SSB-to-RO mapping by frequency first-time second manner, where grouping is in time domain
For msg1 transmission of 4-step RACH procedure, if preamble transmissions are dropped due to LBT failure, then from RAN1 perspective, it is recommended that preamble power ramping is not performed and that the preamble transmission counter is not incremented.
For msg 2 transmission in the 4-step RACH procedure, in some scenarios it is beneficial for the maximum RAR window size to be extended beyond 10 ms to improve robustness to DL LBT failure for RAR transmission. Other candidate mechanisms that were identified without reaching consensus include preconfigured/pre-indicated/scheduled multiple opportunities in time and/or frequency domain in different LBT subbands for message 2/3/4 transmissions and/or reducing the latency of the RACH procedure and can be considered further when specifications are to be developed.



3.1	RACH resource enhancements
Considering LBT failure, RACH resource enhancements are discussed in SI and RAN1 identified following options. 
Opt. 1: Frequency-domain enhancement: Multiple PRACH resources across multiple LBT sub-bands/carriers for both contention-free and contention-based RA
Opt. 2: Time-domain enhancements:
Opt. 2a: For connected mode UE, scheduling of PRACH resources via DCI. 
Opt. 2b: For idle mode UE, scheduling of PRACH resources via paging
Opt. 2c: Additional, new RACH resources are used immediately following detection of DRS transmission
Opt. 2d: Multiple PRACH transmissions before Msg2 reception in RAR window for initial access
Opt. 2e: Group wise SSB-to-RO mapping by frequency first-time second manner, where grouping is in time domain

Especially when multiple other systems coexist, available sub-band(s) may vary every LBT opportunity and it may be difficult to set the PRACH resource appropriately. Additionally, an interference from a hidden node may degrade PRACH detection performance in LBT sub-band(s) where the interference exists. In order to avoid increasing the latency of RACH procedure due to such LBT failure and/or PRACH detection failure, frequency domain enhancement should be efficient when NR-U system uses multiple LBT sub-bands. 
Proposal 8: Frequency-domain enhancement of RACH resource, i.e., multiple PRACH resources across multiple LBT sub-bands for both contention-free and contention-based RA is supported for NR-U.

For time-domain enhancement, allocating multiple PRACH resources seems inefficient since some of them may be unnecessary if PRACH could be transmitted at the first PRCH resource. Therefore, dynamic scheduling of the PRACH resource e.g., within gNB-initiated COT seems preferable in terms of resource efficiency. Opt. 2a and Opt. 2b seem better at this point. Time domain enhancement should be applied in the case where one LBT sub-band is used.
Proposal 9: The dynamic scheduling of the PRACH resource should be considered as time-domain enhancement of RACH resource.

3.2	Msg 2 transmission enhancements
For msg 2 transmission enhancement, following options are mentioned in the TR.
    Opt. 1: The maximum RAR window size extension beyond 10 ms
    Opt. 2a: Preconfigured/pre-indicated/scheduled multiple opportunities in frequency-domain
Opt. 2b: Preconfigured/pre-indicated/scheduled multiple opportunities in time-domain

The maximum RAR window size extension beyond 10 ms is a reasonable way to avoid increasing RACH procedure latency due to msg 2 transmission failure in RAR window when the channel is busy. Additionally, multiple opportunities in frequency-domain seems better to be supported because of the same reason for msg 1 enhancement. On the other hand, time-domain enhancement seems not necessary as long as the maximum RAR window size is extended.
Proposal 10: The maximum RAR window size extension beyond 10 ms is supported for NR-U.
Proposal 11: Frequency-domain enhancement of msg 2 transmission is supported for NR-U.


5. Discussion on enhancements to RRM/RLM procedures
During the NR-U SI, possible modifications to RRM/RLM procedures due to reduced transmission opportunities for DL signals and channels due to LBT failure had been discussed and following is captured in the TR38.889 [2].
	For RLM on an unlicensed SpCell and RRM, it is considered beneficial to configure DMTCs (DRS Measurement Time Configuration) in which UEs can perform measurements. It is considered beneficial that these time-domain measurement windows for RRM measurements and RLM can be different. RLM DMTC may coincide with DRS transmission window. For RLM, the following recommendations are considered beneficial for further design when the specifications are developed:
-	Identifying a set of RLM-RS, e.g., DRS, SS/PBCH blocks, CSI-RS. The transmission of the RS in a COT may be subject to LBT.
-	Identifying which set(s) of RLM-RS are used for in-sync and out-of-sync evaluations. For example, determining which RLM-RS within or outside the RLM measurement window can be utilized for in-sync and out-of-sync evaluations.
-	Potential definition of a metric, e.g., Rel-15 out-of-sync indication or new metric, to accurately identify instances of unsuccessful detection of RLM-RS. Whether/how to report such a metric to higher layers is determined when the specifications are developed.
It is beneficial to support reporting of RSSI. Furthermore, it is considered beneficial to report a metric to represent channel occupancy or medium contention in addition to RSSI, as also noted from a higher-layer perspective in Section 7.2.2.3.1. The exact definition of the metric(s) can be considered when specifications are developed.



4.1	Measurement window configuration for RRM/RLM
In Rel-15, SS/PBCH block based RRM/RLM procedures are defined. RRM measurement based on SS/PBCH block is performed within a configured SMTC window. SMTC window periodicity can be same or longer than the SS/PBCH block transmission periodicity. RLM based on SS/PBCH block is performed according to the SS/PBCH block transmission periodicity. CSI-RS based RRM/RLM procedures are also defined in Rel-15. The periodicity and timing of CSI-RS resource are configured for each CSI-RS resource to be measured.
For DRS based RRM/RLM in NR-U, DRS transmission timing and periodicity need to be configured. The DRS transmission window discussed in Section 2 contains candidate DRS resources and actual DRS transmission timing within the DRS transmission window would be changed according to LBT results. Therefore, DRS transmission window configuration including periodicity, offset and potentially duration should be used for RLM procedure, i.e., DRS transmission window configuration is the RLM DMTC. The actual resource to be monitored for RLM is determined based on RLM-RS configuration or PDCCH TCI state configuration, and it may be changed to different resource with same QCL assumption in different periods due to LBT failure.
Proposal 12: The DRS transmission window configuration including at least periodicity, offset and potentially duration is provided as RLM DMTC.
· UE performs RLM based on DRS configured as RLM-RS within DRS transmission window, and different DRS resource with same QCL assumption may be used in different periods due to LBT failure.

Same as Rel-15, RRM measurement periodicity can be longer than the RS transmission periodicity, i.e., RLM measurement periodicity. So, the RRM DMTC for DRS based RRM measurement should be separately configured from the DRS transmission window configuration, i.e., RLM DMTC.
Proposal 13: The RRM DMTC for DRS based RRM measurement is separately configured from the DRS transmission window configuration.


4.2	RSSI and channel occupancy measurement/reporting
In LTE-LAA, RSSI and channel occupancy measurement/reporting are supported. Separate measurement window configuration for these measurements is configured as RMTC (RSSI Measurement Time Configuration). Since these measurements are supported mainly for estimating the presence of hidden node(s), i.e., these are for measuring coexisting system, there would be no need to change the measurement mechanism from LTE-LAA. Therefore, we propose to support the RSSI and channel occupancy measurement/reporting in NR-U by reusing LTE-LAA mechanism.
Proposal 14: The RSSI and channel occupancy measurement/reporting are supported in NR-U by reusing LTE-LAA mechanism.
· Duration, periodicity and timing offset of RSSI measurement window are configured as part of RRM measurement configuration.
· RSSI threshold to be used for channel occupancy evaluation can also be configured.


6. Conclusion
In this contribution, we discussed on the enhancements to initial access procedure, random access procedure and RRM/RLM procedures for NR-U operation. Based on the discussion, we made following proposals.
Proposal 1: The duration of NR-U DRS transmission window is [5 or 6]ms.
Proposal 2: The number of candidate SS/PBCH block positions within NR-U DRS transmission window is [10 or 12] in case of 15kHz SCS or [20 or 24] in case of 30kHz SCS.
Proposal 3: In NR-U, UE assumes that SS/PBCH blocks transmitted with different SS/PBCH block index are QCLed.
· QCL assumption for each SS/PBCH block within DRS transmission window is fixed according to specification and/or gNB configuration.
Proposal 4: On NR-U carrier, UE derives SS/PBCH block index based on DMRS sequence and PBCH payload to determine frame timing.
Proposal 5: UE performs rate matching around candidate SS/PBCH block resources within DRS transmission window based on either one of followings.
· Alt.1: UE performs rate matching around all candidate SS/PBCH block resources
· Alt.2: UE performs rate matching around SS/PBCH block resources based on rate matching indicator in DCI
Proposal 6: When DRS contains RMSI PDCCH/PDSCH and LBT failure happens at the transmission opportunity for the DRS, the RMSI PDCCH/PDSCH in the DRS is transmitted in other candidate DRS position within DRS transmission window.
Proposal 7: For paging in NR-U, the number of PDCCH monitoring occasions in each PO can be larger than the number of actually transmitted SSBs indicated in ssb-PositionsInBurst.
Proposal 8: Frequency-domain enhancement of RACH resource, i.e., multiple PRACH resources across multiple LBT sub-bands for both contention-free and contention-based RA is supported for NR-U.
Proposal 9: The dynamic scheduling of the PRACH resource should be considered as time-domain enhancement of RACH resource.
Proposal 10: The maximum RAR window size extension beyond 10 ms is supported for NR-U.
Proposal 11: Frequency-domain enhancement of msg 2 transmission is supported for NR-U.
Proposal 12: The DRS transmission window configuration including at least periodicity, offset and potentially duration is provided as RLM DMTC.
· UE performs RLM based on DRS configured as RLM-RS within DRS transmission window, and different DRS resource with same QCL assumption may be used in different periods due to LBT failure.
Proposal 13: The RRM DMTC for DRS based RRM measurement is separately configured from the DRS transmission window configuration.
Proposal 14: The RSSI and channel occupancy measurement/reporting are supported in NR-U by reusing LTE-LAA mechanism.
· Duration, periodicity and timing offset of RSSI measurement window are configured as part of RRM measurement configuration.
· RSSI threshold to be used for channel occupancy evaluation can also be configured.

References
[1] 3GPP, RP-182878, Qualcomm, “New WID on NR-based Access to Unlicensed Spectrum,” Dec. 2018.
[2] 3GPP, TR38.889 v1.0.0, Dec. 2018.
[3] 3GPP, TS38.213 v15.4.0, Dec. 2018.
[4] 3GPP, TS38.214 v15.4.0, Dec. 2018.
[5] 3GPP, R1-1900950, NTT DOCOMO, INC., “Initial access signals and channels for NR-U,” Jan. 2019.
- 1/9 -
image1.emf
SSB#n SSB#n+1 SSB#n+2 SSB#n+3

m-th slot

(m+1)-th slot

(a) Case A for 15kHz SCS

SSB#n SSB#n+1 SSB#n+2 SSB#n+3

m-th slot

(m+1)-th slot

(b) Case B for 30kHz SCS

#0/#1 #2/#3 #4/#5 #6/#7

#0/#1 #2/#3 #4/#5 #6/#7

#8/#9 #10/#11

#8/#9 #10/#11 #12/#13 #14/#15 #16/#17 #18/#19 #20/#21 #22/#23

SSB#n SSB#n+1 SSB#n+2 SSB#n+3

m-th slot

(m+1)-th slot

(c) Case C for 30kHz SCS

#0/#1 #2/#3 #4/#5 #6/#7 #8/#9 #10/#11 #12/#13 #14/#15 #16/#17 #18/#19 #20/#21 #22/#23

DRS transmission 

window (6ms)

DRS transmission 

window (6ms)

DRS transmission 

window (6ms)


image2.emf
#0/#1 #2/#3 #4/#5 #6/#7 #8/#9 #10/#11 #12/#13 #14/#15 #16/#17 #18/#19 #20/#21 #22/#23

DRS transmission window (6ms)

SSB index

beamindex

#0/#1 #2/#3 #4/#5 #6/#7 #0/#1 #2/#3 #4/#5 #6/#7 #0/#1 #2/#3 #4/#5 #6/#7

LBT failure


