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1. [bookmark: _Toc159064896][bookmark: _Toc163131332]Introduction
The UE-initiated beam management (UEIBM) was agreed upon for the Rel. 19 MIMO WI in RP-234007 [1], and the agreed work item description was as follows:
	1. [bookmark: _Hlk145555364]Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management
a. UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching 
b. UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting


  
In RAN1# 116bis [2] following agreements were made: 
	Agreement -1(RAN1#116bis China)
On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· [bookmark: OLE_LINK25]Mode A (dynamically scheduling UCI by gNB):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) to request a resource for a second UL channel to carry beam report
· FFS: Request format, e.g., SR or a new UCI type.
· Step 2: UE detects the DCI format to indicate a resource for a second UL channel to carry beam report. 
· Step 3: Beam report is transmitted in second UL channel.
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· This mode is basic UE capability (i.e. all UE supporting UE-initiated/event-driven beam reporting should support this feature).
· No new DCI format is introduced.
· Mode B (UCI in pre-configured resource(s) for second UL channel):
· Step 1: UE transmits a first PUCCH (one-bit/multi-bit) notifying a second UL channel to carry beam report
· FFS: Notification format, e.g., SR or a new UCI type.
· Step 2: UE transmits the beam report in the second UL channel. 
· FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both
· The notification in Step1 is in a separate reporting instance from the beam report in Step 2. 
FFS: Whether UE receives acknowledge information with response to each step for all modes
For above procedures, cross-CC beam reporting is supported for both modes.
· FFS: Details.

Agreement-2(RAN1#116bis China)
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· At least L1-RSRP is supported as quality metrics used for Event-2 
· FFS: How the L1-RSRP is used to determine the triggering event (e.g. timer, counter, filter coefficient)
· FFS: Whether the network controls how the L1-RSRP is used to determine the triggering event 
· Regarding RS measurement for the new beam for Event-2, down-select one or more of the following:
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· Note-1: ‘New/current beam’ is for discussion purpose. 
· Note-2: Other trigger events/quality metrics (e.g., L1-SINR) are not precluded.
· Note-3: For above implicit manner(s), if there are two QCL RSs in a TCI state, the measurement RS is derived from RS w.r.t. QCL-TypeD, if applicable.

Agreement-3(RAN1#116bis China)
On UE-initiated/event-driven beam reporting, regarding Event-2, the threshold value is RRC configured  

Agreement-4(RAN1#116bis China)
On UE-initiated/event-driven beam reporting, regarding Event-2, ‘current beam’ is a beam corresponding to the indicated TCI state.
· Regarding RS measurement for the current beam for Event-2, Option-2a is supported:
· Option-2a (implicit manner): The RS for current beam is implicitly derived from a QCL RS of indicated TCI state.
· FFS: The RS for current beam can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state.
· FFS: Option-2c (explicit manner): The RS for current beam is explicitly configured by RRC or MAC-CE.
· Note: SSB or CSI-RS can be configured

Agreement-5(RAN1#116bis China)
On UE-initiated/event-driven beam reporting, further study the following trigger events: 
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
· Event-5: Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold.
· Event-6: When the current beam is not in the best K>1 beams (out of configured beams for measurement and reporting).
· Event-7a: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the worst quality.
· Event-7b: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the best quality.
· Event-8: Quality of M>1 new beams, such as L1-RSRP, become a threshold value better than the current beam.
· Event-9: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the configured reference RS (can be SSB or CSI-RS).

Agreement-6(RAN1#116bis China)
On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, in a report instance, the following options are provided for down-selection (other options are not precluded) in RAN1#117
· Option-1 (variable size): N beam(s) are reported in the report instance, where N [image: ][image: ] {1, 2, ..., Nmax}
· The N beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· FFS: Whether the indication of payload size should be provided additionally.
· Option-1a (variable size): N beam(s) are reported in the report instance, where N [image: ][image: ] {1, 2, ..., Nmax}
· At least one of N reported beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· FFS: Whether the indication of payload size should be provided additionally.
· FFS: Details on how value of N is determined by the UE
· Option-1b: N beam(s) are reported in the report instance, where N [image: ][image: ] {1, 2, ..., Nmax}
· The N beam(s) should satisfy the condition of Event-2
· Nmax is configured by gNB 
· Payload size does not vary as a function of N
· FFS: Zero-padding can be provided if N is less than Nmax.
· Option-2: Only N=1 beam is reported in the report instance 
· The reported beam should satisfy the condition of Event-2
· Option-3: N ≥ 1 beam(s) are reported in the report instance,  
· At least one of N reported beam(s) should satisfy the condition of Event-2
· N is configured by gNB 
· Other options are not precluded.
· FFS: Whether the measurement results for current beam is always reported or can be enabled by RRC.
· FFS: When current beam is reported, whether the current beam is counted in the N reported beams.  
· The selected option shall satisfy Event-2.




[bookmark: _Hlk510705081]
This paper discusses the possible enhancements that would facilitate UE-initiate/event-driven beam management in the context of the unified TCI framework, i.e., for UL and DL beam management.
Such enhancements should result in reducing the overhead and/or latency of FR2 beam management. The preferred approach is leveraging the legacy CSI measurement and reporting configuration framework. The use case focuses on sTRP while including intra-cell and inter-cell beam management.
The discussion is structured in three parts. First, the context of reducing overhead and/or latency is described, considering the existing methodologies from previous releases. Second, the UL signaling contents are described and compared. Third, the UL signaling containers are discussed.
The paper closes with the conclusions on this objective and Nokia’s observations and proposals.
2. [bookmark: _Toc159064897][bookmark: _Toc163131333]Discussion
Beam-report transmission by UE
In the context of event-2, for Mode A or Mode B Step 1 in Agreement-1 in RAN1#116bis, the following is still open: FFS: request format, e.g. SR or a new UCI
· On the request formats: 
We consider that an SR-like procedure can be used to indicate that an event has occurred (i.e., request for Mode A or notification for Mode B) and no new UCI is needed. For this purpose, efficient and low-overhead on-off keying signaling may be a straightforward solution, and SR on PUCCH could serve that purpose.
[bookmark: _Toc166263968]SR-like signaling is used to notify that an event has triggered and request resources for sending the second UL channel carrying UEIBM report in Mode A or notify the presence of UEIBM report on second channel in Mode B.
The Mode A (i.e. to request UL resources for second UL channel) and Mode B (i.e. to notify of the presence of the UEIBM report in the second UL channel) are mutually exclusive. The UEIBM report is expected to carry more information. Therefore, one-bit information to indicate over PUCCH is sufficient. 
[bookmark: _Toc166263969]One-bit indication for the first PUCCH UL channel.
· On the SR format: 
The SchedulingRequestID may be used to distinguish the configuration for which the SR is used, thereby identifying the event triggered with UEIBM. The SR should be explicitly associated with an event-triggered CSI report in order to enable the network to request CSI report on specific UL resource allocation.
[bookmark: _Toc166263970]Triggering of event-2 is associated with one type of PUCCH first channel.
· On the new UCI format: 
No new UCI type is needed for the first PUCCH. SR is adequate.
[bookmark: _Toc166263971]No new UCI is introduced. SR-like is used as UCI carried on the first PUCCH.

For Mode A Step 3 or Mode B Step 2 in Agreement-1 in RAN1#116bis, there is the following FFS: Details on the second UL channel, e.g., whether the second UL channel is PUCCH, PUSCH or both.
· If the second channel is PUCCH, 
A UE can be configured by SchedulingRequestResourceConfig a set of configurations for SR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1.
In the configuration where the SR transmission occasions overlap with a transmission of a PUCCH with HARQ-ACK information from the UE in the slot or overlap with a transmission of a PUCCH with CSI report(s) from the UE in the slot, SR and PUCCH may be multiplexed.
· If the second channel is PUSCH, 
Regarding Mode A that is kind of aperiodic reporting, currently only PUSCH reporting is supported for aperiodic CSI reporting. It’s considered that the same principle should remain. For more mode A the CSI request could be used to request the even triggered report.
[bookmark: _Toc166263972]For Mode A the second channel is PUSCH. 
· If the second channel is either PUCCH or PUSCH,
For semi-persistent CSI reporting both reporting on PUCCH and PUSCH are supported in NR. Mode B may be able to support periodic or semi-persistent reporting (or reporting where the UE may be configured to report in sub sequent UL resources when indicated by the first channel), so it could be considered that both reporting on PUCCH and PUSCH could be supported for Mode B. Also, the mode B is able to support ‘aperiodic’ reporting where the report is provided on the second channel based on the indication on the first channel. In this case the reporting occasions for UEIBM are maximized since both UL channels may be used. This solution offers the minimum time between requesting the UL resources and providing the UEIBM report. For mode B, there may need to be a further mapping between the first channel and the corresponding second channel whereas in mode A the NW may provide the resource for the second channel more flexibly.
[bookmark: _Toc166263973]For Mode B the second channel is either PUCCH or PUSCH. 

For Mode A or Mode B in Agreement-1 in RAN1#116bis, there is the following FFS: Whether UE receives acknowledge information with response to each step for all modes
While acknowledgements are increasing reliability, they are also a source of delay in a procedure which is deemed to improve the timeline operation. In addition, Mode A already comprises a sort of acknowledgement from the gNB, as the gNB would anyhow send an UL grant for the UE to report CSI. We believe we should take as a working assumption the operation without acknowledgements first. Later, depending on the other design details which are going to be discussed consider if additional reliability is required.
[bookmark: _Toc166263974]Consider as a working assumption the operation without explicit acknowledgements. FFS implicit acknowledgement to the first UL channel in Mode A.

Regarding RS measurement for the new beam for Event-2
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
In this study, we consider UEs configured with Event-2 and a threshold of 3 dB. UE averages the beam measurement over X measurement instances if the sliding window size is X (total averaging time = 20X ms as measurement periodicity is 20 ms). In Figure 1, different filtering options are considered for a UE by varying measurement averaging duration (or sliding window size): 
· Red curve/dots represent the L1-RSRP of the currently serving beam. 
· Blue curve/dots represent the L1-RSRP of a new target beam (best of all the beams excluding the serving) which is better than the serving beam. 
· If Event 2 triggers (the target beam is 3 dB better than the serving beam), the beam switch happens, and the blue dot turns to a red dot for the next measurement instance. 
In the simulations, the number of event triggers is equivalent to the number of beam switches. Thus, the measurement reporting and beam switching frequency are high with unfiltered RSRP values (Sliding window size = 1).
[image: A graph of a graph

Description automatically generated with medium confidence]
[bookmark: _Ref163228293][bookmark: _Toc163229294]Figure 1: Impact of sliding window size on L1-RSRP profiles and total number of triggered events. 
[image: A graph of different colored bars

Description automatically generated with medium confidence][image: A graph showing different colored bars

Description automatically generated with medium confidence]Besides the number of events shown in Figure 9, the impact on the final throughput of filtering is shown in Figure 10, where we plot the 5th and 50th percentile of the UE throughput, respectively, for different sliding window sizes and UE speed.
 
[bookmark: _Toc163229295] Figure 2: 5-th and 50-th percentiles of the UE throughput with different sliding window size and UE speed. 

According to these results, as expected the number of events decreases when the sliding window size increases, confirming that filtering may be helpful to decrease beam reporting overhead. On the other hand, throughput results show that the best sliding window size may vary depending on UE speed and UE location, i.e., how good the UE-gNB channel is:
· Cell-edge UEs with low speeds may use moderate SW size, for example 8.
· Cell-edge UEs with higher speeds may need to reduce the SW size to 4 to mitigate the effect of delayed response.
· Cell-median UEs with low speeds may use longer SW size for example 12, as the L1-RSRP degradation is nor severe compared to cell-edge UEs. 
· Cell-median UEs with higher speeds may use SW size such as 4.

For L1-RSRP, there is the following FFS: How the L1-RSRP is used to determine the triggering event (e.g. timer, counter, filter coefficient)
[bookmark: _Toc166263975]Network to configure UE with a given filtering window for UEIBM reports. Down-select options among e.g. in RRC with extension of timeRestrictionForChannelMeasurements parameter, in MAC-CE with a new IE, or others. 
For L1-RSRP, there is the following FFS: Whether the network controls how the L1-RSRP is used to determine the triggering event
The key takeaway from the results in Figure 1 and 2 is that the optimal sliding window size depends at least on the UE location, e.g., cell-edge vs cell median, and the UE speed. Poorly selecting the sliding window size will be the cause of performance degradation, either in the form of large overhead caused by an unnecessary high number of triggered events / measurement reports or in the form of throughput loss.
[bookmark: _Toc166263976] Network indicates how many measurement instances are required for L1-RSRP value to trigger the event, e.g. as part of the a specific event triggering UEIBM reports.

[bookmark: _Toc166263977] Network to configure multiple filtering parameters including e.g. multiple speeds , UE to apply the right filtering parameter based on UE current condition e.g. UE current speed. 
In some cases and depending on the filtering parameters, UEIBM report may trigger further DL RS, e.g. aperiodic CSI-RS transmissions on a new beam for most accurate reporting.


If PUCCH for SR is not configured, if SR_COUNTER is already maximized or if ProhibitTimer is running, the UE may use RACH procedure as a fallback mechanism to request resources for UEIBM report. In case of beam failure for example, it may be that CFRA configuration does not include the best beam for UE for recovery. Thus, UEIBM report needs to be triggered by UE to be receiving/transmitting on the best beam.  



Regarding RS measurement for the new beam for Event-2, three options are being discussed, among which down-selection is required. 
Option 3-a (explicit manner) with RRC Configuration, specifically through CSI report configuration, of the DL RS(s) for the new beam(s) is the closest to legacy operation as stated in the WID with leveraging legacy CSI measurement operations. Furthermore, this option offers the highest flexibility for the measurement and reporting of new beams which were not necessarily in the pool of active TCI states. 
[bookmark: _Toc166263978] We support at least Option 3-a (explicit manner) for the RRC configuration of the RS(s) of the new beam(s).
While option 3-b (implicit manner from pool of active TCI states) may be too limiting to find new beams that satisfy the condition of the triggering event, option 3-c (implicit manner from pool of configured TCI states) may be too large a pool (i.e. time and energy consuming for UE). Therefore, explicit configuration of the TCI states may offer the right balance. Nevertheless, the use case where the explicit configuration of the RS(s) matches the pool of active or configured states should not be prevented. The network may benefit from switching among any of the 3 options for RS configuration for the new beam(s).
[bookmark: _Toc166263979] Enable network to decide and switch among 3-b implicit RS(s) configuration derived from active or 3-c configured TCI pools and 3-a explicit RS(s) configuration.  
On the RS of the current beam 
[bookmark: _Toc166263980]We support option 2-a (implicit manner) from a QCL RS of indicated TCI state.
Regarding the FFS: The RS for current beam can be either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state.
The RS(s) for the new beam may be CSI-RS or SSB. Therefore, the RS of the current beam needs to be chosen accordingly.
[bookmark: _Toc166263981]  For RS of current beam, support Scheme-1 (QCL RS of the indicated TCI state) and Scheme-2 (SSB which is QCLed with the QCL RS oft he indicated TCI state) with RRC selection between the two schemes.
On the additional events
We discuss events 1, 3 and 6 as we see them as the most promising ones.
For simulations, we consider that the network transmits periodic RSs (SSBs) while UE performs “M” periodic measurements (L1-RSRP). UE triggers “R” measurement reports among M measurements as it detects the event trigger where event is valid for a duration. The duration is determined based on the counter. Based on the R reports received at the network, gNB selected a new target TX beam in “S” instances as the best beam differs from the serving TX beam and indicate a beam switch. The evaluation is done for low-speed UEs (3 kmph).

Evaluation KPIs:
· The ratio R/M denotes the fraction of events triggered compared to the number of measurements that UE performed which can be seen as the measurement reporting overhead. 
· The ratio S/R denotes the fraction of measurement reports which contained a new target beam better than a serving beam, which trigger a beam switch. 
· System-level performance in terms of 5%ile, 50%ile, and 95%ile UE throughput. The user throughput at counter = 1 and sliding window size = 1 is considered as the baseline to evaluate impact of counter and sliding window size of L1-filtering. 
Detailed simulation assumptions are provided in the Appendix. 
Event 1: 	Quality of the current beam is worse than a certain threshold (-68 dBm)
	 Counter​
	1​
	2​
	3​

	Sliding window size​
	1​
	3​
	6​
	12​
	1​
	3​
	6​
	12​
	1​
	3​
	6​
	12​

	R/M (%) ​
	20​
	19​
	19​
	20​
	9​
	10​
	9​
	9​
	6​
	6​
	6​
	6​

	S/R (%) ​
	56​
	28​
	16​
	8​
	59​
	39​
	25​
	13​
	62​
	48​
	32​
	17​

	5%ile of UE throughput​
	100​
	101​
	100​
	100​
	101​
	101​
	100​
	103​
	98​
	101​
	101​
	101​

	50%ile of UE throughput​
	100​
	100​
	101​
	101​
	100​
	100​
	101​
	100​
	100​
	100​
	101​
	101​

	95%ile of UE throughput​
	100​
	98​
	102​
	102​
	100​
	100​
	101​
	102​
	101​
	99​
	102​
	101​



Event 3: Quality of a new beam is better than a certain threshold (-49 dBm)
	 Counter​
	1​
	2​
	3​

	Sliding window size​
	1​
	3​
	6​
	12​
	1​
	3​
	6​
	12​
	1​
	3​
	6​
	12​

	R/M (%) ​
	14​
	13​
	12​
	12​
	6​
	6​
	6​
	6​
	3​
	4​
	4​
	4​

	S/R (%) ​
	34​
	13​
	7​
	3​
	34​
	18​
	10​
	4​
	34​
	21​
	12​
	6​

	5%ile of UE throughput​
	100​
	101​
	104​
	102​
	101​
	102​
	103​
	103​
	101​
	102​
	104​
	104​

	50%ile of UE throughput​
	100​
	100​
	101​
	100​
	99​
	100​
	100​
	101​
	100​
	99​
	101​
	101​

	95%ile of UE throughput​
	100​
	101​
	100​
	102​
	99​
	101​
	101​
	102​
	102​
	101​
	102​
	101​



Event 6: When the current beam is not in the best K>1 beams (out of configured beams for measurement and reporting) (K = 3)
	 Counter​
	1​
	2​
	3​

	Sliding window size​
	1​
	3​
	6​
	12​
	1​
	3​
	6​
	12​
	1​
	3​
	6​
	12​

	R/M (%) ​
	5​
	2​
	1​
	1​
	2​
	1​
	1​
	1​
	1​
	1​
	1​
	1​

	S/R (%) ​
	100​
	100​
	100​
	100​
	100​
	100​
	100​
	100​
	100​
	100​
	100​
	100​

	5%ile of UE throughput​
	100​
	102​
	100​
	101​
	102​
	102​
	101​
	102​
	101​
	102​
	102​
	100​

	50%ile of UE throughput​
	100​
	101​
	100​
	101​
	100​
	100​
	101​
	101​
	100​
	100​
	100​
	101​

	95%ile of UE throughput​
	100​
	100​
	101​
	100​
	100​
	101​
	101​
	101​
	101​
	101​
	100​
	100​



[bookmark: _Toc166263982] Discuss whether the UE can be configured with multiple events.
If the UE is configured with multiple events, it should be discussed whether the events may be simultaneously configured. 
[bookmark: _Toc166263983]Discuss whether multiple events should be configured simultaneously.
If multiple events are configured, there may be occasions where multiple events are triggered at the UE. In such case, UE may be configured with multiple events that may trigger the same reporting resources. 

On the UL signaling content
Variable size UCI (i.e. option 1 and 1a) is very difficult for network perspective, in particular for the scheduler implementation and decoding of the data, because the UCI size is determined by UE and gNB cannot determine the exact UCI size, and it should perform the blind decoding with respect to the number of beams to report (N). This concept has been discussed in previous releases and was discarded. 
Option 1-b with zero-padding offers a fixed size UCI though there may be a waste of resources because the network always needs to schedule UL resources for the maximum number of reported beams. On other hand, this option is useful when UE has not fully measured the reference signals to select best Nmax beams, UE reports only the measured beams. 
Option 2 can only report a single beam which implicitly means that the current beam is not reported. Then, the comparison between the new beam and the reported beam implies two things for the values to be comparable: 1) the time difference between the last report including the current beam (e.g. periodic legacy CSI report) is short enough and 2) the network has implemented a memory of previous reports (additional complexity on network side)
Option 3 is a clean solution with respect to the UCI size determination, because the number of beams to report is configured by the network. However, it currently has some unclarities with respect to the report quantities. Indeed, mandating that the current beam is always reported would prevent smart gNB implementations, mandating that only a single new beam meets the criteria for event-2 makes the usefulness of other reported beams questionable while mandating that all the beams meet the criteria makes it challenging for UE to find suitable beams.
[bookmark: _Toc166263984] Do not support option 1, 1a, 1b nor 2 due to high complexity with variable size UCI, potentially unused resources with zero-padding and potentially low usability with single-beam report.
[bookmark: _Toc166263985]Support option 3 N>= 1 beam(s) are reported, where at least one of N beam(s) satisfy the condition of event-2.
Regarding the FFS: Whether the measurement results for current beam is always reported or can be enabled by RRC.
[bookmark: _Toc166263986] Support the measurement result for current beam is reported if configured in RRC.
Regarding the FFS: When current beam is reported, whether the current beam is counted in the N reported beams.  
[bookmark: _Toc166263987] When the current beam is reported, it is not counted in the N beams.
[bookmark: _Toc166263988]N may be equal to 1, 2 or 4.


[bookmark: _Toc159064592][bookmark: _Toc159064955][bookmark: _Toc163131353]3.	Conclusions
Based on the discussion above we made the following observations and proposals:
Proposal 1:	SR-like signaling is used to notify that an event has triggered and request resources for sending the second UL channel carrying UEIBM report in Mode A or notify the presence of UEIBM report on second channel in Mode B.
Proposal 2:	One-bit indication for the first PUCCH UL channel.
Proposal 3:	Triggering of event-2 is associated with one type of PUCCH first channel.
Proposal 4:	No new UCI is introduced. SR-like is used as UCI carried on the first PUCCH.
Proposal 5:	For Mode A the second channel is PUSCH.
Proposal 6:	For Mode B the second channel is either PUCCH or PUSCH.
Proposal 7:	Consider as a working assumption the operation without explicit acknowledgements. FFS implicit acknowledgement to the first UL channel in Mode A.
Proposal 8:	Network to configure UE with a given filtering window for UEIBM reports. Down-select options among e.g. in RRC with extension of timeRestrictionForChannelMeasurements parameter, in MAC-CE with a new IE, or others.
Proposal 9:	Network indicates how many measurement instances are required for L1-RSRP value to trigger the event, e.g. as part of the a specific event triggering UEIBM reports.
Proposal 10:	Network to configure multiple filtering parameters including e.g. multiple speeds , UE to apply the right filtering parameter based on UE current condition e.g. UE current speed.
Proposal 11:	We support at least Option 3-a (explicit manner) for the RRC configuration of the RS(s) of the new beam(s).
Proposal 12:	Enable network to decide and switch among 3-b implicit RS(s) configuration derived from active or 3-c configured TCI pools and 3-a explicit RS(s) configuration.
Proposal 13:	We support option 2-a (implicit manner) from a QCL RS of indicated TCI state.
Proposal 14:	For RS of current beam, support Scheme-1 (QCL RS of the indicated TCI state) and Scheme-2 (SSB which is QCLed with the QCL RS oft he indicated TCI state) with RRC selection between the two schemes.
Proposal 15:	Discuss whether the UE can be configured with multiple events.
Proposal 16:	Discuss whether multiple events should be configured simultaneously.
Proposal 17:	Do not support option 1, 1a, 1b nor 2 due to high complexity with variable size UCI, potentially unused resources with zero-padding and potentially low usability with single-beam report.
Proposal 18:	Support option 3 N>= 1 beam(s) are reported, where at least one of N beam(s) satisfy the condition of event-2.
Proposal 19:	Support the measurement result for current beam is reported if configured in RRC.
Proposal 20:	When the current beam is reported, it is not counted in the N beams.
Proposal 21:	N may be equal to 1, 2 or 4.
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Table x provides the set of simulation parameters used for system-level simulations.
	Parameter
	Value

	Frequency Rnage
	FR2 @ 28 GHz, SCS: 120kHz, BW: 100 MHz

	Scenario
	Dense urban (macro-layer only, TR 38.913) @FR2, 200m ISD, 2-tier (7 sites, 3 sectors/cells per cell)

	BS antenna configuration
	64 beams: (M, N, P, Mg, Ng) = (8, 16, 2, 1, 1)

	UE antenna configuration

	4 beams per panel, Two back-to-back panels with (M, N, P, Mg, Ng) = (1, 4, 2, 1, 1); 

	BS transmission power

	46 dBm

	BS receiver noise figure

	7 dB


	UE transmission power

	23 dBm

	UE receiver noise figure
	10 dBm

	UE Max Tx power
	23 dBm

	SSB measurement periodicity
	20 ms

	Beam alignment delay
	3 ms

	L1-RSRP sliding window size
	3 (averaged over 60 ms)

	Downlink traffic generator
	FullBuffer

	Duplexing mode
	TDD

	Simulation time
	5 s
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