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Introduction
In RAN#94-e meeting, a new work item NR sidelink evolution was approved in RP-213678[1]. The objective of this work item is to satisfy identified requirements of commercial sidelink applications, including increased sidelink data rate and support of new carrier frequencies for sidelink. The following table lists the part of objectives related to RAN1.
	1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#97)
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication)
· The work is limited to FR1 licensed spectrum and ITS band in FR1.
· No specific enhancements of Rel-17 sidelink features with sidelink CA support.
· This feature is backwards compatible in the following regards
· [bookmark: _Hlk89619097]A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)
2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
3. [bookmark: _Hlk89917254]Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (This part of the work is put on hold until further checking in RAN#97)
· [bookmark: _Hlk89917271]Update evaluation methodology for commercial deployment scenario
· [bookmark: _Hlk89917283]Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.
4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible


In this contribution, the target use cases and deployment scenarios, the evaluation methodology and the channel access mechanism for sidelink on unlicensed spectrum are discussed.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Target use cases and deployment scenarios for SL-U
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]SL-U is motivated for providing larger spectrum and higher data rate to support ProSe-likely use cases, e.g. smart home, wearable device, XR an NCIS services. Since the unlicensed spectrum cannot guarantee the QoS of the delivered service as that of licensed spectrum due to the uncontrolled interference, therefore SL-U is target for infotainment-likely services, and is not suitable for the safety-related services, e.g. V2X. 
Proposal 1: Sidelink operation on unlicensed spectrum is target for infotainment-likely services, and is not suitable for the safety-related services, e.g. V2X.

The deployment scenarios for SL-U should be similar as that of sidelink operation on licensed spectrum, i.e. supporting operating in in-coverage, out-of-coverage and partial coverage scenarios. 
Proposal 2: Sidelink operation on unlicensed spectrum should support operating in in-coverage, out-of-coverage and partial coverage scenarios.

Evaluation methodology for SL-U
Since the target use cases of SL-U are different from that of V2X application, the corresponding evaluation methodology should be different from that of V2X evaluation, including evaluation scenarios, UE dropping and cast type association, traffic model, channel model, and performance metrics. Additionally, in SL-U evaluation, it is necessary to introduce other RAT interference assumption to evaluate the channel access mechanism. In general, the evaluation methodology in NR-U could be a starting point for SL-U evaluation[2]. The corresponding SL-U evaluation assumptions for indoor hotspot and dense urban scenarios are provided in Table 1.
Table 1: Evaluation scenarios and assumptions for SL-U evaluation
	Parameters
	Value

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Layout
	Option 1: NR indoor hotspot
Option 2: NR dense urban (ISD=200m)

	UE dropping and association
	· Uniform drop: all the UEs are randomly and uniformly dropped into the simulation area.
· Unicast: the similar procedure in TR 36.843[3] can be reused, i.e. the RSRP between the two UEs should be larger than X1 dBm.
· Groupcast: the similar procedure in TR 36.843 can be reused, i.e. the RSRP between the transmitting UE and all the receiving UEs within the group should be larger than X2 dBm.
· Broadcast: the similar procedure in TR 36.843 can be reused, i.e. the RSRP between the transmitting UE and all the receiving UEs should be larger than X3 dBm.

	UE traffic model 
	Option 1: FTP model 3 with file size 0.5Mbytes
Option 2: Stream-likely traffic model, the traffic model for XR could be a starting point[4], and mainly focus on NR indoor hotpot scenario. 

	UE-to-UE channel model
	For NR indoor hotspot:
· NR InH Mixed Office model
For NR dense urban
· The outdoor-to-outdoor channel in TR 36.843 could be a starting point.

	IBE model
	Reuse the IBE model in TR 37.885[5].

	Performance metrics
	For FTP model traffic:
· CDF of UE perception throughput
· CDF of UE perception latency 
For stream-likely traffic:
· Successful UE ratio.

	Other RAT interference assumption
	In order to simplify the evaluation in SL-U, a statistical model for other RAT interference is preferred, FFS on the detail model. 



Proposal 3: For SL-U evaluation, the evaluation methodology in TR 38.889[4] could be a starting point, including evaluation scenarios, traffic model, channel model, and performance metrics. Additionally, the SL-U specific parameters should be further studied, including UE association for different cast type, UE-to-UE channel model and other RAT interference assumption. Table 1 could be a starting point. 

Channel access mechanism
In NR-U, two kinds of channel access mechanisms are defined, including dynamic channel occupancy and semi-static channel occupancy[6]. According to the WID, sidelink unlicensed channel access mechanism shall reuse the channel access mechanisms from NR-U. Therefore, the following aspects regarding the channel access mechanism for SL-U are discussed in this section:
· Principles of SL-U channel access 
· Procedures on SL-U channel access
· The impact of SL-U channel access on resource allocation

Principles of SL-U channel access
Before discussing the detailed procedure on SL-U channel access, some principles should be firstly clarified. 
In NR-U, two channel access procedures, i.e., Type 1 channel access procedure and Type 2 channel access procedure, are specified respectively for dynamic channel occupancy, which can be adopted in various environments. For semi-static channel occupancy, the environments should be guaranteed that other technologies are absent. Considering that the deploy environments of SL-U are still unclear, whether the prerequisite of adopting semi-static channel occupancy can be satisfied is also doubtful. Therefore, it is proposed that at least channel access procedures for dynamic channel occupancy in NR-U should be reused in SL-U.
Proposal 4: Channel access mechanisms from NR-U, at least including Type 1 and Type 2 channel access mechanisms, should be supported in SL-U channel access.

In NR-U Type 1 channel access, the eNB/gNB or a UE may transmit a transmission after first sensing the channel to be idle during the sensing slot durations of a defer duration Td and after the counter N is reduced to zero. Therefore, the final channel access success time is highly dependent on the channel occupancy situation. If UE starts a transmission in the symbol immediately after the successful channel accessing, the completely different physical layer channel design is required and is against the WID. Furthermore, UE must perform SCI decoding in every symbol, leading to increased decoding complexity and higher UE capability requirements. Considering these issues caused by supporting different transmission locations, it is proposed that slot structure in Rel-16 NR sidelink should be reused in SL-U.
Proposal 5: The slot structure in NR sidelink should be reused in SL-U.

[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Currently, in NR-U channel access procedures, channel occupancy time (COT) can be shared between eNB/gNB and UE, which can be reused in SL-U. When multi-UE are transmitting in the same COT, some coordination may be required in order to make reasonable use of the COT. However, UE scheduling UE still should not be supported in this case, since it is out of the scope of Rel-18 SL evolution. Besides, current resource allocation mechanism is only applicable to the base station scheduling UE (mode-1) or UE selecting resources autonomously (mode-2). Supporting UE scheduling UE cannot reuse existing resource allocation mechanisms and the workload will be thus increased.
Proposal 6: UE scheduling UE is not supported in sidelink unlicensed operation, since it is out of the scope of Rel-18 SL evolution.
	
Procedures on SL-U channel access
In NR sidelink, four sidelink physical channels are defined, including PSCCH, PSSCH, PSFCH and PSBCH. According to the WID, these physical channels shall be reused as the baseline. However, due to the requirements such as regulation limitation, some changes of sidelink physical channel structures may be needed. The detailed design of physical channel structures can be found in our companion contribution [7]. Considering that transmissions on different channels have different duration and reliability requirements, the channel access procedures may also have some differences. In this section, channel access procedures for different physical channels are discussed.

Channel access procedure for PSCCH/PSSCH transmission 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In order to meet the regulations and efficient use of unlicensed spectrum, SL-U should support Type 1 and Type 2 channel access mechanisms, as well as COT sharing operation. In general, the channel access procedure for PSCCH/PSSCH transmissions with or without COT sharing is illustrated in Figure 1. 
· A UE firstly selects the PSCCH/PSSCH resources before Type 1 channel access. 
· The UE performs Type 1 channel access to evaluate the availability of related channels.
· If the channels are evaluated to be idle, then the UE will perform its PSCCH/PSSCH transmissions, and could share its COT related information to other UE(s). 
· The UE sharing its COT and other UE(s) using the shared COT can perform PSCCH/PSSCH transmissions within the COT by Type 2 channel access. 


Figure 1: General channel access procedure for PSCCH/PSSCH transmissions

In general, the following issues should be addressed for channel access procedure for PSCCH/PSSCH transmissions on unlicensed spectrum:
· The relationship between resource selection and channel access, i.e. performing resource selection firstly and then performing channel access, or vice versa.
· Uncertain gap between LBT success time and starting time of SL-U transmission resource.
· COT sharing mechanism of PSCCH/PSSCH transmissions.
· Type 2 channel access mechanism

Issue 1: The relationship between resource selection and channel access
The first issue is to identify either resource selection procedure or LBT procedure should be performed firstly after triggering resource selection. From our understanding, UE should perform resource selection procedure to determine the corresponding PSCCH/PSSCH transmission resources and then perform LBT procedure, the reasons are provided as following:
· Firstly, LBT should be carried out at identified resource(s). Otherwise, UE need to perform LBT for all LBT sub-bands, which will cause higher workload for channel access operation especially when multiple LBT sub-bands are configured, such as 100MHz bandwidth. 
· Secondly, the sensing processing time (Tproc,0) and Tx processing time (Tproc,1) should also be considered. If UE starts to perform resource selection after the successful LBT procedure, then perform resource selection, due to the duration of sensing and Tx processing time, other RAT can access and occupy the channel during the duration. The previous LBT success will be useless. 
Based on above considerations, the starting time for channel access should be after the resource selection of the PSCCH/PSSCH transmission.
Proposal 7: Considering the complexity and efficiency of SL-U channel access, it is preferred that UE should perform resource selection procedure firstly and then perform channel access procedure.

Issues 2: Uncertain gap between LBT success time and starting time of SL-U transmission resource
For Type 1 channel access procedure, UE can only access the channel when N is reduced to zero. The duration of Type 1 channel access is uncertain which is related to the channel access priority and current channel occupancy situations, so a gap may be existed between the success time of Type 1 channel access procedure and the corresponding transmission resource(s) as shown in Figure 2. The issue should be focused on is how to avoid interruption by other RAT access during this gap duration. It is preferred to introducing a channel occupancy extension transmission before the starting time of the selected transmission resource. However, too large duration for channel occupancy extension will lead to unfairness to other RAT access and insufficient resource usage, and too short duration for channel occupancy extension will increase the LBT failure of SL-U channel access. The maximum duration of channel occupancy extension should be carefully studied.


Figure 2: A gap between the LBT success time and the related resource
Observation 1: Due to uncertain duration of Type 1 channel access. a gap may be existed between LBT success time and starting time of the corresponding transmission resource 
Proposal 8: In order to avoid the LBT failure due to uncertain gap between the success time of Type 1 channel access and the corresponding transmission, it is preferred to introduce a channel occupancy extension transmission before the starting time of the corresponding transmission resource. The maximum duration of the channel occupancy extension needs to be further studied. 

Issue 3: COT sharing mechanism
Regarding COT sharing mechanism, the following issues should be studied in SL-U:
· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]The content of COT sharing information: This issue is related to what information should be carried and transmitted to other UEs by COT-sharing-UE. From our understanding, the remaining COT should be carried in order to inform the available channel occupancy time. Besides, the index of LBT sub-bands where Type 1 channel access is performed should also be known for COT-shared-UE(s). And some other indispensable information such as source ID, destination ID, the channel access priory should also be carried accessorily.
· The principles of transmitting COT sharing information: This issue is to define the conditions under which UE can transmit COT sharing information, such as only when the remaining COT is larger than a (pre-)configured threshold or only when the channel access priority is higher than a (pre-)configured threshold.
· The behaviors after receiving COT sharing information: This is an issue for COT-shared-UE(s), such as how to apply the received COT sharing information into its own resource selection procedure and the behaviors after receiving multiple COT sharing information. 
Proposal 9: Regarding COT sharing mechanism, the following issues should be further studied:
· The content of COT sharing information
· The principles of transmitting COT sharing information
· The behaviors after receiving COT sharing information

Issues 4: Type 2 channel access mechanism
Type 2 channel access only needs tens of microseconds which is smaller than a symbol duration for some SCS configurations, it can start at the previous slot of PSCCH/PSSCH transmission. As shown in Figure 3, slot n is the slot that UE will perform PSCCH/PSSCH transmission, the starting time of Type 2 channel access can be located in last symbol of the previous slot n-1. Firstly, UE should perform Type 2 channel access which needs 16us or at least 25us. Then RX/TX switching duration should also be introduced to guarantee that UE can transmit PSCCH/PSSCH at the boundary of slot n. Besides, a gap may be introduced after RX/TX switching, so CPE can also be supported in order to avoid other RAT accessing during this gap. In summary, Type 2 channel access can start at the previous slot of PSCCH/PSSCH transmission with the considerations of Type 2 channel access duration, RX/TX switching and CPE.


Figure 3: Type 2 channel access starting at the previous slot of PSCCH/PSSCH transmission
Proposal 10: The starting occasion of Type 2 channel access can be located in the previous slot of the corresponding PSCCH/PSSCH transmission.

Channel access procedure for PSBCH transmission
In NR-U, Type 2A channel access procedures are applicable to the transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most 1ms, and the discovery burst duty cycle is at most 1/20[6]. Currently, PSBCH transmission in FR1 is restricted to at most 1ms per SSB occasion. Considering the SSB period is fixed to 16 frames, i.e., 160ms, the duty cycle of SSB transmission is also lower than 1/20. In this case, Type 2A channel access procedure is fitted for PSBCH transmission. As shown in Figure 4, given that two SSB occasions are configured in one SSB period, UE can perform SSB receiving in the first SSB occasion while SSB transmission can be performed in the second SSB occasion after Type 2A channel access succeed.
[image: ]
Figure 4: SSB transmission after Type 2A channel access succeed
Proposal 11: Type 2A channel access procedure is applicable to PSBCH transmission in SL-U.

Channel access procedure for PSFCH transmission
In NR sidelink, if PSFCH resource is configured in the resource pool, the Rx UE can transmit feedback information on the next available PSFCH resource after receiving data. PSFCH resources are always configured periodically, with the period of 1, 2, or 4. Since the location of each PSFCH resource is fixed, if one PSFCH transmission occasion is missed due to long channel access duration, the Rx UE can only transmit feedback in the next PSFCH period, which is misaligned with the Tx UE. Therefore, Type 1 channel access procedures, where the time duration spanned by the sensing slots that are sensed to be idle before a transmission is random, is not preferred for PSFCH transmission. Furthermore, considering that only 2 symbols will be used for PSFCH transmission in one PSFCH period, short control signaling can also be considered to be used.
Proposal 12: For PSFCH transmission in SL-U, Type 2 is the preferred channel access procedure while short control signalling can also be considered.

No matter whether Type 2A channel access or short control signaling is used for PSFCH transmission, transmission loss may occur due to the competition with other systems. If HARQ NACK-based feedback is applied, the Tx UE cannot distinguish whether the Rx UE successfully receives the data or fails to send NACK. In case that the NACK was lost or delayed due to channel access failure, the Tx UE may assume that the data was successfully received and will no longer send retransmission(s), which will lead to reliability decrease. Therefore, in order to guarantee the performance of sidelink transmissions in unlicensed spectrum, only HARQ ACK/NACK-based feedback can be supported, i.e., NACK-based feedback is not supported in SL-U.
Proposal 13: Only HARQ ACK/NACK-based feedback can be supported, i.e., NACK-based feedback is not supported in SL-U.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The impact of SL-U channel access on resource allocation 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]The existing sidelink mode-2 resource allocation mechanism is applied for the scenario that UEs are working on dedicated spectrum, that is, sidelink UE can ensure that transmissions can be completed on reserved resources without considering the channel being occupied by other technologies. However, for the unlicensed spectrum, UE needs to perform channel access before transmission and can only occupy the channel continuously within a maximum channel occupancy time (MCOT). If an interruption occurs between transmissions, the channel may be occupied by other technologies and subsequent transmission(s) may be delayed or dropped. Therefore, in order to guarantee the reliability of sidelink transmissions, the impact of channel access mechanism on sidelink mode-2 resource allocation mechanism needs to be considered and the following potential enhancements can be considered for resource allocation mechanism:
· The number of selected resources for a TB
· Restrictions on the selected resources
Proposal 14: The impact of channel access mechanism on sidelink mode-2 resource allocation mechanism needs to be considered and the following potential enhancements can be considered for resource allocation mechanism:
· The number of selected resources for a TB
· Restrictions on the selected resources

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 1: The number of selected resources for a TB
Type 1 channel access is a channel access mechanism based on contention window and random back-off, so the duration of Type 1 channel access is uncertain and may be longer especially when the channels are busy. Thus, an issue that should be considered is that the selected resources may become unavailable because of Type 1 channel access. As shown in Figure 5, four resources are actually needed for the TB, and the first two resources cannot be used because they are located in the duration of Type 1 channel access. If no further enhancement for resource selection, i.e., four resources are selected, then only the two remaining resources can be used, which will reduce the probability of successful decoding for other UEs. So in order to avoid reducing the number of transmissions for a TB caused by Type 1 channel access, UE can choose more resources than TB transmission actually needs, such as n+m, where n is the actual transmission number and m is the number of additional selected candidate resources. As shown in Figure 5, the two green blocks are two additional selected resources and UE can still perform four transmissions for this TB even though two resources cannot be used. Considering that the unavailable resources caused by Type 1 channel access and additional selected candidate resources which are not really used will not indicated in SCI, so it will not affect the sensing and resource exclusion operations for other UEs.


Figure 5: More resources than TB transmission actually needs are selected
Proposal 15: How to alleviate the resources unavailability caused by Type 1 channel access should be further studied, such as selecting more candidate transmission resources than configured TB transmission times.

Issue 2: Restrictions on the selected resources
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]In Rel-16/17, UE performs random selection from final available resource set with the limitation of the maximum gap that SCI can indicate and/or HARQ RTT. But for SL-U, UE should perform Type 1 channel access or Type 2 channel access before transmissions, so in order to reduce the operations of channel access, one enhancement for resource selection is to choose continuous resources in time domain, especially for broadcast, which can guarantee that UE performs multiple transmissions after single channel access. The related enhancement for groupcast and unicast can be further studied. Another enhancement is considering received COT in resource selection procedure. Specially, the received COT can be used to identify resource selection window or be treated as the restrictions for resource selection. UE will choose resources within the received remaining COT so that this UE only need to perform Type 2 channel access whose duration is determinate and much smaller than Type 1 channel access. Thus, the following two enhancements for resource selection procedure should be specified for SL-U:
· Choosing continuous resources in time domain, especially for broadcast transmissions.
· Using received COT in resource selection procedure.
Proposal 16: The following enhancements for resource selection procedure to guarantee continuous occupancy for sidelink can be further studied:
· Choosing continuous resources in time domain, especially for broadcast transmissions
· Choosing resources with the limitation of COT

[bookmark: _GoBack]Conclusion
In this contribution, evaluation methodology and issues of channel access mechanism for sidelink on unlicensed spectrum are discussed. Observation and proposals are given as follows:
Proposal 1: Sidelink operation on unlicensed spectrum is target for infotainment-likely services, and is not suitable for the safety-related services, e.g. V2X.
Proposal 2: Sidelink operation on unlicensed spectrum should support operating in in-coverage, out-of-coverage and partial coverage scenarios.
Proposal 3: For SL-U evaluation, the evaluation methodology in TR 38.889[4] could be a starting point, including evaluation scenarios, traffic model, channel model, and performance metrics. Additionally, the SL-U specific parameters should be further studied, including UE association for different cast type, UE-to-UE channel model and other RAT interference assumption. Table 1 could be a starting point. 
Proposal 4: Channel access mechanisms from NR-U, at least including Type 1 and Type 2 channel access mechanisms, should be supported in SL-U channel access.
Proposal 5: The slot structure in NR sidelink should be reused in SL-U.
Proposal 6: UE scheduling UE is not supported in sidelink unlicensed operation, since it is out of the scope of Rel-18 SL evolution.
Proposal 7: Considering the complexity and efficiency of SL-U channel access, it is preferred that UE should perform resource selection procedure firstly and then perform channel access procedure.
Observation 1: Due to uncertain duration of Type 1 channel access. a gap may be existed between LBT success time and starting time of the corresponding transmission resource 
Proposal 8: In order to avoid the LBT failure due to uncertain gap between the success time of Type 1 channel access and the corresponding transmission, it is preferred to introduce a channel occupancy extension transmission before the starting time of the corresponding transmission resource. The maximum duration of the channel occupancy extension needs to further study. 
Proposal 9: Regarding COT sharing mechanism, the following issues should be further studied:
· The content of COT sharing information
· The principles of transmitting COT sharing information
· The behaviors after receiving COT sharing information
Proposal 10: The starting occasion of Type 2 channel access can be located in the previous slot of the corresponding PSCCH/PSSCH transmission.
Proposal 11: Type 2A channel access procedure is applicable to PSBCH transmission in SL-U.
Proposal 12: For PSFCH transmission in SL-U, Type 2 is the preferred channel access procedure while short control signalling can also be considered.
Proposal 13: Only HARQ ACK/NACK-based feedback can be supported, i.e., NACK-based feedback is not supported in SL-U.
Proposal 14: The impact of channel access mechanism on sidelink mode-2 resource allocation mechanism needs to be considered and the following potential enhancements can be considered for resource allocation mechanism:
· The number of selected resources for a TB
· Restrictions on the selected resources
Proposal 15: How to alleviate the resources unavailability caused by Type 1 channel access should be further studied, such as selecting more candidate transmission resources than configured TB transmission times.
Proposal 16: The following enhancements for resource selection procedure to guarantee continuous occupancy for sidelink can be further studied:
· Choosing continuous resources in time domain, especially for broadcast transmissions
· Choosing resources with the limitation of COT
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