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Priority for RAN1#117
	
	Issue
	Topics

	1
	Trigger-event detection
	RS configuration for current/new beams for Event-2, e.g., left-over issue for current beam, and down-selection from option 3a~3c for new beam. 

	2
	
	Clarify usage for candidate Event 1, Event3 ~ Event 9, and then down-selection from the candidate events. 

	3
	
	Left-over for quality metrics, e.g., further introducing timer, counter or filter coefficient, and network control procedure.

	4
	UL signaling content(s)
	Down-selection from L1-RSRP report format candidates, including whether/how to report current beam.

	5
	
	Additional content(s), e.g., L1-SINR

	6
	UL signaling medium/container
	Payload of first channel (one-bit vs multi-bit) for Mode-A and Mode-B

	7
	
	Details on Step-2&3 in Mode-A, e.g., DCI format, second channel

	8
	
	Details on Step-2 in Mode-B, e.g., second channel

	9
	Other procedure as required
	Activation-latency reduction, etc



1. Trigger-event detection 
	
	Issue
	Topics

	1
	Trigger-event detection
	RS configuration for current/new beams for Event-2, e.g., left-over issue for current beam, and down-selection from option 3a~3c for new beam. 

	2
	
	Clarify usage for candidate Event 1, Event3 ~ Event 9, and then down-selection from the candidate events. 

	3
	
	Left-over for quality metrics, e.g., further introducing timer, counter or filter coefficient, and network control procedure.




Table 1A Trigger-event detection
	Topic
	Moderator comments and proposals

	1
	[116b] Agreement
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

 [116b] Agreement
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.


[bookmark: _GoBack]FL Note 1: Regarding RS measurement for current beam, considering that a list of companies have concerns on supporting Option-2c, let’s focus on option-2a. Per companies input, RRC may be used to do the scheme selection, and then we may have a note of clarifying that it should be the same RS type for RS measurement for current beam and new beam. 

Proposed compromise 1.A: Regarding RS measurement for the current beam for Event 2, for Option-2a, support the both schemes as follows. 
· Scheme-1: RS for current beam is the QCL RS in the indicated TCI state
· Scheme-2: the RS for current beam can be the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Which one of Scheme-1 and Scheme-2 is enabled is selected by RRC.
· Note: There should be the same RS type for RS measurement for current beam and new beam. 

Supported by (20): MediaTek, Ericsson, Samsung, ZTE, CEWiT, OPPO, IDC, Huawei/Hisi, ETRI, Nokia, Spreadtrum, CATT, Sharp, Apple, Fujitsu, KDDI, Intel, FW, NTT DOCOMO, Lenovo, 
Not supported by (3): LG (Scheme-1 only), Qualcomm (Adding new scheme-3), vivo (adding 2c)
· Note: Scheme-3: the RS for current beam can be a CSI-RS which is QCLed with the QCL RS in the indicated TCI state.

FL Note 2: Regarding RS measurement for the new beam, we have the similar observation as last meeting discussion. For now, we may at least support option-3a, and then others can be further FFS. 

Proposed compromise 1.B: Regarding RS measurement for the new beam for Event 2, at least Option-3a is supported
· 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
· FFS: Option-3b/3c

Supported by (23): Ericsson (RRC), Samsung, ZTE, CEWiT, vivo, OPPO, IDC, Huawei/Hisi, ETRI, LG, Nokia, Spreadtrum, CATT, NEC (MAC-CE), Sharp, Apple(3a+3b), CMCC, Fujitsu, KDDI, Intel (MAC-CE), FW, NTT DOCOMO, Lenovo (3a+3b)
Not supported by (2):  MediaTek (3c), IDC (3b), 

FYI, we have the following observation per last meeting discussion. 
· [bookmark: OLE_LINK46]Option 3a (explicit): ZTE, SS, MTK, Google, Futurewei, Nokia, Huawei/HiSi, Spreadtrum, Intel, vivo (MAC-CE), OPPO, CATT, Samsung (per TCI state), CMCC, Transsion, NEC, Fujitsu, ITRI, Apple, E///, CEWiT, Google (per TCI state), Sharp, Panasonic, NTT DOCOMO, LGE, Lenovo, HONOR,
· Option 3b (implicit-activated): NEC, Apple, IDC, Lenovo, HONOR, Nokia
· Not support: HW, CMCC, FW
· Option 3c (implicit-configured): IDC/ MTK (non-activated), E/// 
· Not support: Apple






Table 1B Trigger-event detection: inputs from companies
	Company
	Input

	Mod V00
	Please share your views on the offline questions in TABLE 1A

	[bookmark: OLE_LINK9]MediaTek
	Q1.1: 
For measurement RS determination of the current beam, the implicit manner is sufficient, and there is no need to have explicit configuration/signaling (e.g., Option-2c).
In implicit manner, regarding whether to support SSB which is the root RS QCLed with the QCL Type-D source RS of the indicated TCI state as the measurement RS, it depends on whether the types of measurement RS for new beam and the current beam could be different or shall be the same. 
Considering that a SSB and a CSI-RS may have different beamwidth according to NW antenna setting, to restrict the same type of measurement RS for new beam and current beam is reasonable to have fair comparison between new beam(s) and the current beam. In this case, if the measurement RS for new beam(s) is configured as a set of SSB(s), the measurement RS for the current beam should be the SSB which is root RS QCLed with the QCL RS in the indicated TCI state instead of the CSI-RS which is the QCL RS in the indicated state. Then, to support the SSB as measurement RS for current beam is needed. 
On the other hand, if NW antenna setting achieves comparable beamwidths for SSB(s) and CSI-RS(s), comparison between different types of measurement RS could be allowed. The type of measurement RS for the current beam doesn’t need to align with the type of measurement RS(s) for new beam(s). Hence, the measurement RS for the current beam could be always the CSI-RS derived from the indicated TCI state, and there is no need to further support SSB as the measurement RS for the current beam.

[Mod]: Thank you for your input. Using the same RS type seems reasonable and captured accordingly. 

[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Q1.2: 
We support Option-3c only. Considering that the purpose of Event-2 is for TCI state switching, the UE should directly select new beam from a set of TCI states instead of a set of RS resources w/o any knowledge that the set of RS resources correspond to which TCI states when the UE performs the evaluation of Event-2. And the TCI state(s) for new beam(s) should be the candidate TCI state(s) which can be used as the indicated TCI state, such that the TCI state(s) for new beam could be determined as either the TCI state(s) in the unified TCI state pool or the TCI state(s) in a sub-set of the unified TCI state pool which is configured for the UEI/ED beam reporting configuration.

[bookmark: OLE_LINK31]For Option-3c, the measurement RS(s) for new beam(s) could be derived from the QCL RS(s) of the set of TCI state(s), similar to the measurement RS for current beam. Two RS types (SSB or CSI-RS) could be also used for new beam(s) measurement, and how to determine the RS type (CSI-RS as QCL RS or SSB which is root RS QCLed with the QCL RS) for new beam(s) from a TCI state can be further discussed. 

[Mod]: Alternatively, we may trust gNB explicit configuration for new beam measurement as in Option3a.


	Ericsson
	Q1.1:
From our upcoming TDoc:

In the next agreement, RAN1 agreed to support option-2a, where the RS for current beam is implicitly derived from a QCL RS of indicated TCI state. This is an efficient solution, since there is no need to update the current beam separately – the current beam is updated automatically as the indicated TCI state is updated. From the agreement, it is still open on how to derive the RS from the indicated TCI state. Here we propose to support two solutions:
[bookmark: _Ref165385833][bookmark: _Toc165625056]For the RS of the current beam, support the following two solutions: a) The RS of the current beam is the RS in the QCL-info in the indicated TCI state b) The RS of the current beam is the RS that is the QCL source of the RS in the QCL-info in the indicated TCI state.
The NW configures the UE to use either option a) or option b).  
Both options are useful:
· Option a) According to 38.214, the RS in the QCL-info in the indicated TCI state can only be a CSI-RS. In this case, it is reasonable to configure a list of CSI-RSs as new beams, as stated in Proposal 3, and the UE would compare the CSI-RS in the indicated TCI state with the CSI-RSs in the explicitly configured list. However, this requires the NW to transmit CSI-RS in all candidate beams, which is not always possible.
· Option b) To perform UE-initiated reporting based on SSB, it is appropriate to use the RS that is the QCL source of the RS in the QCL-info in the indicated TCI state as current beam and configure a list of SSBs as new beams. The UE would then compare the RSRP of the SSB that is the QCL source of the RS in the QCL-info in the indicated TCI with the RSRP of the SSB in the explicitly configured list.
Note that we should avoid comparing the RSRP measured on different types of reference signals. If we define an event based on SSB, the reference signals for current beam and new beam should both be SSB, and if we define an event based on CSI-RS, the reference signals for current beam and new beam should both be CSI-RS.
The next FFS in the agreement is related to option-2c: the RS for current beam is explicitly configured by RRC or MAC-CE. This option is relevant if we want to define events between current and new beams, where the current beam is unrelated to the indicated TCI state. This would be necessary if we define events based on semi-persistent CSI-RS:
[bookmark: _Toc165625045]To support event based on semi-persistent CSI-RS, the RS of the current beam cannot be determined by the RS in the QCL-info in the indicated TCI state.
Therefore, we propose
[bookmark: _Toc165625057]Support also option-2c: The RS for current beam is explicitly configured by RRC or MAC-CE.
When defining the additional details for option-2c, it is relevant to think about how to support events based on semi-persistent CSI-RS.

Q1.2:

The next FFS in the agreement from RAN116bis is related to the configuration of the new beams. The preferred configuration for beam reporting is to provide the UE with an explicit list of reference signals and ask the UE to measure on all of them. We see no reason to deviate from this principle when it comes to the configuration of new beams:
[bookmark: _Ref165530845][bookmark: _Toc165625055]For event-2, support at least option 3a: the RS(s) for new beam(s) are explicitly configured by RRC. 
Preferably, the RS(s) for the new beams is configured in one list, which is used irrespective of which TCI state is indicated. 
Configuring the RS(s) for the new beam(s) inside TCI state seems quite inefficient, and without any benefits.


	Qualcomm
	Q1.1 and Q1.2:
Leveraging the legacy CSI configuration framework, we think all measurement RSs should be explicitly provided in a Resource Setting, which is associated with a UE-initiated Report Setting. As in the legacy configuration, the Resource Setting may contain either a CSI-RS resource set for BM or a SS/PBCH block resource set. Among RSs in the Resource Setting, the RS for the current beam can be implicitly derived (Option-2a), while the rest are regarded as RSs for new beam(s). Thus, we don’t think Option-2c is needed.

In our view, “A RS is implicitly associated with the current beam” implies that the RS and the QCL RS of the indicated TCI state are tracked down along the QCL-TypeD chain to a common source RS or SSB. It is not necessary that the RS is the direct QCL RS configured in the QCL-Info of the indicated TCI state. 

This is slightly different from the implicit derivation rule for BFD RSs, where only the direct QCL RSs of the TCI state of CORESETs are utilized. Hence, the implicit BFD RS can either be TRS or CSI-RS for BM. On the other hand, we always expect CSI-RS for BM or SSB as the measurement RS for UE-initiated beam reporting, and thus we cannot directly apply the implicit BFD RS rule for the implicit current beam RS derivation.

[Mod]: Please review the compromise proposal 1.A. I guess that you should be fine for that. Then, for new beam configuration, do you have any preference?

Some examples of implicit current beam RS are as follows:
[image: ] [image: ] [image: ]

	Samsung
	Q1.1: For the current serving beam RS, agree with the FL that at least the QCL RS(s) provided in the indicated TCI state should be supported. For Event-2, it is unclear to us what would be the additional benefit or usage of considering the current serving beam RS as the SSB
· Whether or not the “current” SSB needs to be changed can still be derived from the identified new CSI-RS beam (if the SSB that is QCLed with the identified new CSI-RS beam is different from the “current” SSB)
· When comparing between the “current” SSB beam with a candidate CSI-RS beam for new beam identification (Event-2), a power offset needs to be applied – then, what would be the difference from just having the current serving beam RS as the QCL RS – a CSI-RS – in the indicated TCI state? 
If Option-2c (explicit configuration) is supported, a rule needs be specified such that the UE would only assess or evaluate the explicitly configured RS(s) according to the QCL RS(s) provided in the indicated TCI state. But since implicit derivation has been agreed, we do not see a strong need of Option-2c.

Q1.2: For new beam measurement RS(s), we support Option-3a, i.e., the explicit configuration. To minimize UE’s efforts and implementation complexity to measure or monitor a potentially large number of new beam RSs, a subset of the explicitly configured new beam RSs can be signaled in TCI-State. When a TCI state is updated – hence the current serving beam is updated or changed, the UE can measure/monitor the subset of the new beam RSs provided in the same indicated TCI state, which should have a correspondence (e.g., the surrounding beams) to the RS/beam in the indicated TCI state.


	ZTE
	Q1.1:
We agree that the RS type for evaluation of the new beam and current beams should be the same. If the measurement RSs for new beams are explicitly configured, whether the RS for current beam is the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state can be based on the RS type of the new beams, we may only need to specify that the measurement RSs of new beams and current beam should be the same.

Q1.2:
Regarding the measurement RS for new beams, Option-3a is supported to leverage the legacy CSI report configuration framework. As for whether the RSs in the configured resource set are QCLed with the configured TCI states or activated TCI states can be totally up to network configuration.  


	CEWiT
	Q1.1: For event 2, we support option 2a. There is no need for additional explicit configuration as the indicated TCI state is sufficient to determine the current beam.   
Q1.2: Support option 3a. 


	vivo
	Q1.1:

As implicit determination of measurement RS for the current beam has been agreed, for channels/RSs which follow the indicated TCI state the corresponding measurement RS is CSI-RS would be fine. While for channels/RSs which do not follow the indicated TCI state, whether the measurement RS for the current beam is the QCL root source RS of the indicated TCI state or is other resource different from the QCL source RS/QCL root source RS of the indicated TCI state needs further clarification. With this clarification, RS type of the measurement RS corresponding to the current beam can be determined by the RS type of the configured measurement RS for the new beam(s) can be assumed, in this case option 2c is not needed. Otherwise, option 2c may be necessary if TCI state activation/indication for channels/RSs that do not follow the indicated TCI state is considered in UEIBM. On the other hand, measurement on SSB would be beneficial for supporting Rel-19 LTM enhancement as well. A common design framework can support both MIMO and LTM requirements.

Q1.2: 

We support Option 3a and prefer the measurement RS for new beam(s) is directly provided in a RS list within the UEIBM report configuration, rather than indicated in the TCI state.


	OPPO
	Q 1.1: First of all, we do not see motivation to support Option 2-c in addition since we have agreed to support Option 2-a.  The UE derive the CSI-RS resource from the QCL RS in the indicated TCI state, which is exactly the ‘beam’ applied on the system at the current moment. One thing we shall notice is that the RS type of the measurement RS for current beam and measurement RS for new beam shall be same because event-2 compares the L1-RSRP of them. It is not feasible to compare the L1-RSRP of one CSI-RS with that of one SSB. Given that, the system shall make sure same type of RSs are used to measure the beam quality of current beam and new beams.  When SSB is used for new beam, SSB shall be used for current beam. When CSI-RS is used for new beam, CSI-RS shall be used for current beam.
Regarding the details of Option 2-a: we are ok to support both SSB and CSI-RS for current beam. We can consider two options for that: (1) The NW explicitly configures the UE to measure CSI-RS or SSB for current beam. As configured, the UE derives the measurement RS from the QCL RS in the indicated TCI state or the SSB that the QCL RS in the indicated TCI state is QCLed to. (2) Another option we can consider is: the UE derive RS for current beam based on the RS type of the new beam RS. If the new beam RS is CSI-RS, the measurement RS for current beam is the QCL RS in the indicated TCI state. On the other hand, if the new beam RS is SSB, the measurement RS for the current beam is the SSB that the QCL RS in the indicated TCI state is QCLed to.
[Mod]: Good comments. 

Q1.2: we support Option 3a. The NW explicitly configures a list of CSI-RS resources or SSBs for new beam measurement.

	IDC
	Q1.1: In general, we think the agreed Option-2a is sufficient for the Event-2 perspective, where we’re open for further discussions on the relation between an RS type (either CSI-RS or SSB) of the current beam and the same RS type for the new beam. Option-2c seems rather to be needed for other Event-related discussions, as it is based on an explicit new configuration for the measurement RS for current beam.

Q1.2: We share similar views as MTK, but considering the agreed Event-2 (indicated TCI-state as a current beam), we think a better paired new beam set would be based on Option 3b (new candidate beams among the set of activated TCI-states) for the purpose of TCI state switching, as mentioned by MTK. It is because Option 3c sounds like considering up to all the 128 configured TCI-states by RRC to be measured by UE?  Since Event-2 is for aiding an indicated TCI-state switching, it seems sufficient to consider within only up to 8 activated TCI-states, considering UE complexity, where gNB can manage the set of activated TCI-states to be updated by MAC-CE. It means the new beam set for Event-2 is automatically updated along with the TCI-activation command by MAC-CE, so that gNB does not have to re-configure a proper list of new beam candidates to consider UE complexity. Option 3a and Option 3c seem to require gNB to re-configure the new beam set as needed, otherwise UE complexity on measuring all the RSs in the new beam set is too high (especially for Option 3c). 

[Mod]: Please review other companies’ input. In technical, the explicit configuration can achieve the same target as Option 2c (e.g., by MAC-CE).  


	Huawei/HiSilicon
	Q 1.1: 

In short, we suggest to support both a modified Option-2a (see below for details) and Option-2c. 
It was agreed in RAN1 116-bis that the measurement resource of the current beam can be implicitly derived from the QCL RS of the indicated TCI-state. As the QCL RS in the indicated TCI-state can only be a TRS or a CSI-RS with repetition, we think that such “implicit” derivation of the measurement resource should also include the SSB which is the QCL source of the QCL RS in the indicated TCI state, otherwise, Event-2 would not support beam reporting based on SSB. We believe it is important to support UE-initiated/event-driven beam reporting based on SSB. In order to support this, we have the following two options:  
1) Modified Option-2a: The measurement resource for current beam can be either the QCL RS in the indicated TCI state or the SSB QCLed with that QCL RS. There are two alternatives on how to select between the QCL RS in the indicated TCI state or the SSB QCLed with the QCL RS:

Alt1) gNB-based selection: gNB configures an RRC parameter that selects the QCL RS in the indicated TCI state or the SSB QCLed with the QCL RS.
Alt2) UE-based selection: UE selects the measurement resource for current beam such that it has the same type as the measurement resources for the new beams: If the measurement resources for new beams are CSI-RS/TRS, the UE selects the measurement resource for the current beam as the QCL RS in the indicated TCI state. In turn, if the measurement resources for new beams are SSB, the UE selects the measurement resource for the current beam as the SSB QCLed with the QCL RS. Note that Alt2 directly guarantees that the measurement resources for new beams and the current beam are of the same RS type to ensure an equitable beam comparison. 
[Mod]: Alt2) is an interesting design. Let’s focus on the Alt-1 as a baseline with the clarification note of using the same RS types for current and new beam measurement. 
2) Option-2c: The measurement resource for the current beam is explicitly configured by RRC or MAC-CE (where the configured RS can be CSI-RS or SSB).
In our view, both above options have their own advantages. In modified Option-2a, similar to implicit BFD-RS determination, the measurement resource is implicitly derived from the current beam and there is no need for RRC (re-)configuration of the measurement resource when the current beam changes. In “Option-2c”, similar to explicit BFD-RS configuration, the measurement resource is explicitly configured and, therefore, it can also be used to measure a beam different from the beam corresponding to the indicated TCI-state, e.g., the beam associated with a CORESET#0 that does not follow unified TCI-state. 
Similar to the BFR procedure, supporting both above options in the specifications accommodates a full flexibility of UE initiated beam reporting. 

Q 1.2: 

Among the three options, we think Option-3b is too restrictive with which only the beams corresponding to the activate TCI-states can be measured. Option-3c has some problem as the configured TCI-states include TCI-state for data transmission whose QCL-D source RS is CSI-RS with repetition or TRS and TCI-state for TRS whose QCL-D source RS could be SSB. Therefore, applying the QCL RS of the configured TCI-states as the measurement resource may lead to an unfair comparison between CSI-RS beam and SSB beam which have different beam width, number of ports, and transmission power. We think Option-3a provides the best flexibility and can be used for the measurement of CSI-RS or SSB based on the gNB request.

However, comparing the quality between SSB and CSI-RS is meaningless as, in general, they have different beam width, number of ports, and transmission power. Therefore, if Option-3a is supported, UE should expect that the measurement resource of the current beam and the measurement resources of the new beams have the same RS type, i.e. one is SSB and the other is CSI-RS.


	ETRI
	Q1.1:
Regarding option-2a, we think that L1 RSRP comparison should be based on the same RS type, i.e., between SSBs or between CSI-RSs. In this understanding, we prefer to support the FFS in Option-2a.
Regarding option-2c, it may not be necessary provided that Option-2a is supported. The type of RS can also be implicitly derived from CSI reporting setting but it does not necessarily imply that the RS itself are configured. However Option-2c seems similar to BFD-RS configurations and can be discussed for other event types.

Q1.2:
In our view, candidate beam measurement for Event-2 can be similar to new beam RS measurement. Thus, new beam set can be configured explicitly. We support Option-3a at least.
Regarding TCI framework, we think that other Events can support implicit alternatives.


	LG
	Q1.1: The RS for current beam is the QCL RS in the indicated TCI state. UE can still use an SSB QCLed with the TCI for improving measurement accuracy but it is up to UE implementation. Additional support for Option 2-c is not needed.
[Mod]: Please review other companies input. If my understanding is correct, UE vendors strongly prefer to use the same RS type for new and current beam measurement (i.e., the same beam-width). For now, having both schemes in Option 2a seems to be what we can do for now.

Q1.2: Option 3-a based on the current CSI measurement/reporting framework, i.e. CMR set is the new candidate beam set. 

	Mod_13
	Thanks for good discussion. Please review the compromise proposals per companies’ input

	Spreadtrum
	Q 1.1: We support the RS for current beam measurement for Event-2 can be either the QCL RS in the indicated TCI state or the SSB is QCLed with the QCL RS in the indicated TCI state. 
It seems not all types of QCL source RS in the indicated TCI state are suitable for current beam monitoring. For example, the aperiodic CSI-RS for beam management is not conducive to monitor current beam quality continuously, if the aperiodic CSI-RS is the QCL source RS in the indicated TCI state. At this time, the SSB which is QCLed with the QCL source RS in the indicated TCI state can be used. 
For a fair comparison of beam quality, we support the same type for current beam RS and new beam RS. But it may not be necessary to introduce new RRC parameter to enable two schemes for current beam RS. Based on the RS type of the explicitly configured new beam RS, it can be determined which scheme is adopted. So, the “Note” in Proposed compromise 1.A is enough.
[Mod]: Thank you for your input. Then, for ‘RRC parameter’, we can assume that it is a middle ground/straight-forward although a new rule seems also workable but controversial (pls review other companies input).

Q 1.2: Support the proposed compromise 1.B, i.e. Option-3a.

	CATT
	Q1.1:
We agree that RS for current beam is the QCL RS in the indicated TCI state’ in Option-2a should be supported as a starting point and is open to support SSB as for the current beam measurement. The proposal 1.A can be supportive.

Q1.2:
We agreed to support Option-3a is supported to leverage the legacy CSI report configuration framework regarding the measurement RS for new beams. Then support proposal 1.B.



	NEC
	Q1.1:
 For the measurement RS for the current beam, option 2a is sufficient, and both QCL RS (i.e. CSI-RS) in the indicated TCI state and the SSB which is QCL source for the QCL RS in the indicated TCI state should be supported, which can be applied for different use cases. For example, when there is no candidate “narrow” beam based on CSI-RS, it’s better to find one new “coarse” beam based on SSB, comparing between SSB in new beam set and SSB associated with current beam is a reasonable way.
 Before considering how to configure/determine whether the RS is QCL RS in indicated TCI state or SSB, we think one issue to be decided firstly may be whether measurement RS for new beams can be mixed of CSI-RS and SSB. If the new beam RS set can have mixture of CSI-RS and SSB, one event configuration can be sufficient to cover searching new beam based on CSI-RS and SSB, otherwise, it may need more event configurations. After that, it may be more clear on whether explicit configuration or implicit determination for the current beam RS type.

Proposed compromise 1.A:
We don’t see the need of the following restriction because for this event UE needs to find a better new beam no matter it is SSB or CSI-RS, we would suggestion to remove this note.
· Note: There should be the same RS type for RS measurement for current beam and new beam. 

[Mod]: If having the above note, the case of ‘mixture of CSI-RS and SSB’ has been ruled out. 

Q1.2:
 For RS measurement for new beam, at least option 3a with explicit configured RS set. While whether the configuration is from RRC or MAC CE will have impact on the latency or UE complexity. As agreed, RS for current beam is derived from indicated TCI state, and MAC CE can activate different subset of TCI states from those configured in RRC, in other words, RS for current beam is dynamic. while if RS set for new beam is only based on RRC configured, the RS set can not be updated timely to cater for activated TCI states and indicated TCI state. Or the RS set needs to cover a large number of RSs for different candidates of activated TCI states/indicated TCI states. 
So if option 3a is RRC configured RS set, we think a combination of option 3a and option 3b is required to keep the RS set for new beam more efficient, which can provide new beams for UE to request another TCI state from the activated TCI states or one or more RS from the configured RS set. Or else, if only option 3a is supported, we think MAC activated RS set for new beam is needed.

[Mod]: Thank you for your being flexible. Tend to agree the motivation of MAC-CE based. 


	Nokia
	Q1.1:
 For Option 2a, we are generally fine with the compromise proposal 1.A. 
We think the RS for current beam and the new beams should be comparable resources. Also, SSB is the most important RS for FR2, so SSB should be considered. We prefer using legacy mechanism, where candidate RSs are configured in CSI resource configuration in CSI-reporting configuration, and current beam is implicitly derived by the QCL relation/linkage. QCL source of TCI state indicated is TRS, which is not intended for RSRP measurement. So, we ask companies for considering carefully how we can guarantee the QCL RSs without configuring separate candidate RSs.

[Mod]: Thanks for being flexible. @all, please pay attention to above comment/question.

Q1.2: 
We support Option 3a, and support the proposal 1.B. 

As mentioned before, if we configure RSs for the candidate beams, they are also potential candidate beams for the current beam. We think this may resolve our comment on the current beam.  The current beam is derived by the indicated TCI states out of the configured candidate beams in Option 3a.

	Sharp
	Proposal compromise 1.A: We support both Scheme-1 and Scheme-2 to use the same RS type for RS measurement for current beam and new beam. However, we wonder if RRC needs to enable one of schemes. If the measurement RS for the new beam is explicitly configured, either or both of Scheme-1 and Scheme-2 can be used based on the RS types of the measurement RS for the new beam.
[Mod]: Pls review my reply to Spreadtrum. Introducing RRC is just to solve the concerns of opponents a little bit, and implicit manner of selecting one of schemes is controversial.

Proposed compromise 1.B: Support.

	Apple 
	Q1.1:
For current beam, we support introducing RRC signaling to to configure one of the following as measurement RS for current beam based on the indicated TCI-state: 
· Resource #1: RS in the QCL-info of the indicated TCI-state.  
· Resource #2: RS that is the QCL source of the RS in the QCL-info of the indicated TCI-state.  
Our understanding is that this is aligned with ‘Proposed comprise 1.A’ from Feature Lead. 
The preference primarily comes due to the following consideration: 
· In the legacy network-initiated beam report framework, both SSB and CSI-RS can serve as measurement RS for beam management. This flexibility allows NW operator to choose beween using only SSB or a combination of SSB and CSI-RS for beam management. 
· Additionally, specific feature, such as LTM, requires the use of SSB as the measurement resource. Relying solely on CSI-RS for UEIBR procedure may either force operator to transmit CSI-RS which causes signaling overhead and power consumption, or potentially sacrificing the potential use case of UEIBR feature.  
[Mod]: Good point!

Q1.2:
We support both Opt.3a and Opt.3b due to the following reasons: 
· In our opinion, Event 2 serves at least two use cases e. Firstly, it allows monitoring of candidate beams that become deactivated at UE side and enabling timely update the active TCI-state list. In this scenario, the measurment RS resource set must be explicitly configured by RRC signaling i.e., Opt.3a. 
· Secondly, Event-2 faciliates updating the currently indicated serving beam among the activated beams. These QCL source RS signals associated with the activated TCI-state can be implicitly used as measurement RS resource rather than explicitly signaled, i.e., Opt.3b.  
· We find little justification for Opt.3c, as a significant number of candidate beams are typically pre-configured by RRC signal to avoid RRC reconfiguration latency in case of serving beam change. Opt.3C results in unncessary power consumption at UE without clear benefit for the network side.          
 [Mod]: Thanks for clarification. Your views are updated! Then, per companies input, at this moment, we may firstly confirm of at least support Option 3a. The rest is FFS.



	Xiaomi
	We think we need to clarify the usage of Event -2 first. There can be multiple usages of UEI beam reporting.
· Usage-1: To assist gNB of updating the indicated TCI state.
· Usage-2: To assist gNB of updating the activated TCI state(s).
· Usage-3: To assist gNB of updating the TCI states of channels(e.g., CORESET) which not following the unified TCI state

If it is used for indicated TCI state updating only, we don’t think SSB in FFS of Option 2a or Option 2c is needed. And Option 3b is preferred for new beam.

If it is not used for indicated TCI state updating only, i.e, usage-2 or usage-3 is also supported, SSB in FFS of Option 2a is needed but Option 2c is not necessary. And Option 3a is preferred for new beam. In this case, candidate Event 1, Event 3~Event 9 maybe not needed.

As for the proposal, with the note, we don’t think the RRC for scheme-1 and scheme 2 selection is necessary.
[Mod]: For RRC, please review my reply to Spreadtrum and NEC.


	CMCC
	Proposed compromise 1.A: Support
Network always transmits SSBs with different wide beams to satisfy the cell coverage with less SSB resource overhead. Most of time, the CSI-RSs for beam measurement are transmitted by different narrow beams among the wide beam of SSB. 

When the RS for current beam is the QCL RS in the indicated TCI state, the RS for current beam can only be CSI-RS. Since CSI-RS and SSB are transmitted with different beamwidth and/or different transmission power, then, it is not reasonable to configure SSB as new beam for measurement in this case. However, we already agreed in RAN1#116 meeting “at least support L1-RSRP as a measurement quantity on SSB for intra-cell and inter-cell, and periodic CSI-RS for beam management”.  To support L1-RSRP as a measurement quantity on SSB, the SSB which is QCLed with the QCL RS in the indicated TCI state can be used as current beam, and the RS for new beam measurement will be also configured with SSB.

We further clarify the use case for these two options:
· When the RS for current beam is the QCL RS in the indicated TCI state, the usage of the UE initiated beam reporting is to indicate network to update the TCI state. For example, when the CSI-RS-1 transmitted within the wide beam of SSB-1 is indicated as TCI state, and the quality of CSI-RS-2 transmitted within the wide beam of SSB-1 is better than CSI-RS-1, then UE could report CSI-RS-2 to network to indicate TCI state update.  
· When the RS for current beam is the SSB which is QCLed with the QCL RS in the indicated TCI state, due to UE movement, UE may find that the quality of other SSB is better than the current beam, then UE reports the new SSB to network to indicate network to update the activated TCI state in MAC CE or to update the RSs for beam management with the CSI-RSs that transmitted within the wide beam of new SSB.

Using either the QCL RS in the indicated TCI state or the SSB which is QCLed with the QCL RS in the indicated TCI state can be configured by network, and how to use the UE initiated beam reporting is also left to network implementation.
Option-2c is not needed. Implicitly derived from a QCL RS of indicated TCI state is beneficial to update the current beam together with the dynamically indication of TCI state and can reflect the quality of current beam used by UE. We could not see the benefit to explicit configure current beam and has concern on the overhead for updating the current beam. 
[Mod]: Good point!

Proposed compromise 1.B: Support.
We still have concern on Option 3b, the QCL source RS for PDSCH can be only CSI-RS for beam management or TRS, so, it seems only CSI-RS can be used as RSs for new beams for option 3b, which is contradictory with the agreement that support L1-RSRP as a measurement quantity on SSB.
[Mod]: Got it!


	Fujitsu
	Proposed compromise 1.A: Support
Proposed compromise 1.B: Support

	KDDI
	Proposal compromise 1.A: Support.
Proposed compromise 1.B: Support. 

	Intel
	Proposed Compromise 1A: In principle Option 2a would include the RS in the QCL Type of the indicated TCI state and the SSB which QCL’s with the source RS, however, we need to ensure that when SSB is used, the RSRP being compared to candidate beams is also measured RSRP from SSB since there is usually a difference in scale between SSB RSRP and CSI-RS RSRP. We also do not see the need to support Option 2c which would further complicate current beam definition. 

We can support the proposed compromise 1a but would need further clarification on how the Note will be enforced. It’s better to design the current beam and candidate beam options together. 
[Mod]: Thank you. Please review other companies input. In short, the motivation of this note is to simplify UE behavior per UE vendor requirement. 


Proposed Compromise 1B: We support Proposed compromise 1.B. For events based on Event-2, the legacy configuration may be re-used which is similar to Option 3a. MAC-CE can be used for more dynamic update of candidate beams as well since the effectiveness of Event-2 depends on UE being able to successfully identify candidate beams based on the measured set of beams. Alternately, we can also consider a combination of Option 3a and 3b where 3b can be assumed to be a fallback option when explicit configuration is not provided.


	FUTUREWEI
	We are fine with Proposed compromise 1.A and scheme selection can be enabled by RRC.
We are fine with Proposed compromise 1.B, and Option 3b is too restrictive and thereby should not be supported.

	Qualcomm 2
	We are generally fine but have some concerns with Proposed compromise 1.A.
· As we commented in the first round (also commented by several other companies above), in Scheme-1, the QCL RS in the indicated TCI state may not be a CSI-RS for “beam management”, which is agreed in RAN1 #116, but it could be a CSI-RS for “tracking”. In BFD, TRS was okay because the metric is hypothetical BLER, but since we are interested in L1-RSRP for BM, it should be CSI-RS for BM.
· In our view, if the QCL RS in the indicated TCI state is not CSI-RS for BM, either SSB or another CSI-RS for BM that are QCLed with the indicated TCI state can be the RS for the current beam. (see the second figure we put in our 1st round comment) – see Scheme 3 below.
· We share the view that the selection between Schemes can be enabled by RRC, but it doesn’t need to be a direct / explicit RRC configuration. For example, as we commented in the 1st round, whether the monitoring RS should be CSI-RS or SSB can be “implicitly” determined by the RRC configuration of Resource Setting.
Based on the comments above, we suggest the following changes:

Proposed compromise 1.A: Regarding RS measurement for the current beam for Event 2, for Option-2a, support the both schemes as follows. 
· Scheme-1: RS for current beam is the QCL RS in the indicated TCI state
· Note: the RS is CSI-RS for beam management (RAN1 #116 agreement)
· Scheme-2: the RS for current beam can be the SSB which is QCLed with the QCL RS in the indicated TCI state.
· Scheme-3: the RS for current bema can be a CSI-RS which is QCLed with the QCL RS in the indicated TCI state.
· FFS: Which one of Scheme-1, and Scheme-2, Scheme-3 is enabled is selected by RRC.
· Note: There should be the same RS type for RS measurement for current beam and new beam. 
· Note: As agreed in RAN1 #116, 
[Mod]: Scheme-3 is a new one. For indicated TCI, we have two candidate QCL-Type-D RS config: TRS and CSI-RS for BM. Then, CSI-RS for BM can be used directly by scheme-1 per my information. But, considering that Scheme-3 may provide another flexibility, let’s check other companies’ input firstly before updating this stable proposal. 

We support Proposed compromise 1.B.
[Mod]: Thank you. 

	Mod_V27
	Capture companies’ input. Then, the proposal 1.B is updated a little bit: other options are not precluded. But, for now, we may need to make progress based on super majority companies support. 

@all, please review the following new scheme from Qualcomm (to provide additional rule of deriving CSI-RS for BM while TRS is configured as Type-D RS):
· Scheme-3: the RS for current beam can be a CSI-RS which is QCLed with the QCL RS in the indicated TCI state.


	vivo2
	As mentioned by xiaomi, we also think that the usage of event-2 should be clarified at first. According to previous discussion, we have common understanding that it can be used to assist gNB of updating the indicated TCI state and activated TCI state. But whether to assist gNB of updating TCI states of channels (e.g., CORESET) which not following the unified TCI state has not been discussed. In our view, to reduce reporting overhead, UE-initiated beam reporting and the legacy NW-initiated beam reporting may not be configured simultaneously. In this case, if only Option-2a is supported, it may cause the gNB to unable to update TCI states of channels (e.g., CORESET) which do not follow the unified TCI state. For example, when the indicated TCI state is associated with AdditionalPCI, and the reported new beam(s) is also associated with AdditionalPCI, thus based on the reported information, gNB cannot acquire any valid info about the channels (e.g., CORESET) which do not follow the unified TCI state such that it cannot make the decision on TCI state update. Combined with above analysis, if UEIBM can be used to assist gNB of updating TCI states of channels (e.g., CORESET) which not following the unified TCI state, Option-2c should also be supported.        

[Mod]: Got it. Correct your position.

	NTT DOCOMO
	Proposed compromise 1.A: Generally okay. But we’d like to further clarify whether an explicitly RRC parameter is needed to indicate the scheme. Thus, we suggest adding following FFS.
· Which one of Scheme-1 and Scheme-2 is enabled is selected by RRC. FFS: explicit RRC parameter is needed or not.
[Mod]: The intention is to adding a new RRC for simplification. 
Proposed compromise 1.B: Support

	Lenovo
	Proposed compromise 1.A 
We are fine to consider both SSB and CSI-RS for the current measurement. While more clarification is needed on how to determine the SSB QCLed with the QCL RS in the indicated TCI state for scheme 2. For example, when aperiodic TRS is the QCL RS in the indicated TCI state, the SSB should be the source SSB QCLed with the periodic CSI-RS which is QCLed with the aperiodic TRS. An note can be added to clarify that SSB is determined according to the Rel-17 QCL chain.
[Mod]: Per my understanding, QCL chain is the intention of this scheme-2, where there is no restriction of #. Steps. So you preference is definitely in the proposal. 

Proposed compromise 1.B
We support both option 3a and option 3b. Option 3b is useful for the UE to identify a one of the activated TCI states for potential DCI based TCI state switching. Regarding option 3a, the ‘e.g.’ and ‘MAC-CE’ are not clear to us. It’s not clear how to explicitly configure RS by configure TCI state. If the RS is determined by the QCL RS for the configured TCI state, it can be removed because it should belong to option 3c. Does the MAC CE part means directly configure the RS for new beam measurement by MAC CE or can be further updated by MAC CE(similar with the MAC CE based RS updated for BFD RS set)? 
[Mod]: It should be latter one (i.e., updating) per my understanding on proponents’ views. But, of course, the details may be discussed in the next round.

	Mod_32
	Update companies’ preference per input.  



2. UL signaling content(s)

	
	Issue
	Topics

	4
	UL signaling content(s)
	Down-selection from L1-RSRP report format candidates, including whether/how to report current beam.

	5
	
	Additional content(s), e.g., L1-SINR



Table 2A UL signaling content(s)
	Topic
	Moderator comments and proposals

	4
	[116b] Agreement
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  {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  {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  {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
· [bookmark: OLE_LINK11]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.


FL Note: Per companies input, we super majority companies support for Option-3, and then the rest may be FFS as an optional optimization design. Then, for always current beam report, we can go with the middle ground, i.e., per RRC configuration. 


Proposed compromise 4: On UE-initiated/event-driven beam reporting, regarding UL signaling content(s) of L1-RSRP report depending on Event-2, in a report instance, at least Option-3 is supported
· 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
· FFS: candidate value of ‘N’.  
· Whether current beam is always reported can be enabled or disabled by RRC.
· When enabled by RRC, the current beam is NOT counted in the N reported beams.  
· FFS: Option-1/1a/1b/2.  

Supported by (21): MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, IDC, Huawei/Hisilicon, LG(?), Nokia, Spreadtrum, CATT, Sharp, Apple, CMCC, Fujitsu, KDDI, Intel, FW, NTT DOCOMO(?) 
Not supported by (2):  vivo, Lenovo,


FYI, we have the following observation for above candidate report format(s)per companies input. 
· Option 1: ZTE, vivo, OPPO, ETRI, NEC, Apple, Fujitsu, Lenovo
· Option 1a: Samsung, CEWiT, IDC, Lenovo
· Option 1b: MediaTek, Huawei/Hisilicon, ETRI, CATT, FW, Lenovo
· Option 2: LG (mode-B)
· Option 3: MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, IDC, Huawei/Hisilicon, LG (mode-A), Nokia, Spreadtrum, CATT, Sharp, Apple, CMCC, Fujitsu, FW, NTT DOCOMO

FYI, we have the following observation per update and last meeting input. 
· Yes: Measurement results for current beam should be reported mandatorily in a report instance. 
· Supported by: Nokia, NTT DOCOMO (always), ZTE, xiaomi, vivo, Samsung, Huawei/HiSi, Google, MediaTek, IDC (configurable), Fujutsu (configurable), LG (configurable), Sharp, Nokia, Apple, NEC, CMCC (configurable), Langbo, Ericsson (configurable), Futurewei (Configurable), Panasonic (configurable), OPPO
· No: Up to UE implementation (e.g., eventually depending on measurement results)
· Supported by:  Spreadtrum, HONOR, CATT







Table 2B UL signaling content(s): inputs from companies
	Company
	Input

	Mod V00
	Please share your views on the offline questions in TABLE 2A

	MediaTek
	Q4.1:
[bookmark: OLE_LINK10]We prefer Option-3 which achieves fixed payload size and provides UE the flexibility on beam selection for reporting as well. Given that the UEI/ED beam reporting is via UCI, it will be better that the payload size could keep constant in different reporting instances. In Option-3, how many beam(s) could be reported in each reporting instance is determined according to RRC configuration. At least one satisfied beam is included, and for remaining field(s) if any, it is up to UE’s decision to further include more satisfied beam(s) or the other preferred/suggested beam(s) which doesn’t satisfy the event condition.
Option1 and Option1-a require signaling design for dynamically indicating the actual number of reported beam(s), which leads to more spec effort. Option-2 is the simplest solution but too restricted to report only one satisfied beam. Option-1b is analogous to Option-3, while Option-1b requires the UE to report all the satisfied beam(s). For the remaining field after including all the satisfied beam(s) in Option-1b, we think that it is good to report the other preferred/suggested beam(s) which doesn’t satisfy the event condition instead of zero-padding. Hence, we could be also fine with Option-1b if UE can report non-satisfied beam(s) when N is less than Nmax.

Q4.2: 
From our view, it is beneficial to always report the current beam in each reporting instance. With the quality of the current beam, NW can accurately determine how necessary it is to preform the beam switching. 

	Ericsson
	Q4.1:
To benefit from UE-initiated beam reporting, the NW should not have to configure periodic or quasi-periodic measurements: this would destroy the usefulness of the UE-initiated beam reporting. When designing the UE-initiated beam reporting, the starting point must be that no other beam measurements are configured, and that the UE-initiated beam reports are the only beam measurements the NW receives:
[bookmark: _Toc165625050]The UE-initiated measurement reports are typically the only beam reports the NW receives.
It is thus important that the measurement reports can contain enough beam measurements, and not only the beam that triggered the event:
[bookmark: _Toc165625072]The measurement report contains the beam that triggered the event and additional beam measurements.
Looking at the options in the agreement, we realize that only option-1a and option-3 provides the possibility to include additional beam measurements. The difference between option-1a and option-3 is that with option-1a, the UE may exclude beam measurements according to some criterion, e.g., beams that are below a certain RSRP threshold are included. Since the UE excludes measurements that are considered irrelevant, the average size of the report could be reduced. However, it is difficult to reap that benefit with UCI, since the NW must decode the UCI assuming a certain payload, and that payload must be large enough to carry the maximum payload, i.e., Nmax:
[bookmark: _Toc165625051]It is difficult to reap the benefits of a smaller report size with UCI.
Note that with MAC CE as a container, it would have been trivial to handle a varying report size in an efficient way.
Since there are no benefits with option-1a, we prefer to support option-3:
[bookmark: _Toc165625073]For the report content, support option-3: N ≥ 1 beam(s) are reported in the report instance and at least one of N reported beam(s) should satisfy the triggering condition.
Q4.2:
We are OK to always include the current beam in the report. It could also be up to NW configuration. We already know how to configure this: we did it for the LTM reporting.

In the report, tt would be counted as any other beam, like in the LTM reporting. 

	Qualcomm
	Q4.1:
We think fixed UCI payload is necessary, to avoid necessity of payload size indication (e.g., through the first PUCCH) and gNB blind decoding. Hence, we support Option-3 – in our view, compared to Option-3, other fixed payload options (Option-1a and 1b) do not hold any benefit.
[Mod]: Okay. Let’s go with Option-3 firstly.

Q4.2:
If the UE is configured to report the best K beams based on the legacy multi-beam reporting framework, the measured quality of the current beam will likely be included in the best K beams according to the Event-2 definition. Hence, in our view, no special handling of the current beam measurement is needed.

	Samsung
	Q4.1: For Option-1, Option-1b and Option-2, there may exist a case that the UE can only identify one beam that satisfies the event condition, and the UE would only report the one beam (i.e., N=1). In this case, the gNB may not be able to update the TCI state for the UE based on the reported single beam. For instance, the reported single beam may result in large interference to other UEs, or the reported single beam cannot be used to serve multiple UEs at the same time (which would result in throughput loss). It is evident that additional latencies would be expected if only one beam is reported – the UE may need to perform additional measurements and identify additional new beam(s) that would satisfy the event condition.

For Option-1a, if the UE can only identify one beam that satisfies the event condition, the UE can report additional beam(s) in the beam report to enable flexible network scheduling and facilitate TCI state update. A minimum number of reported beams in the beam report Nmin>1 can be defined, upon which the UE can determine the value of N. If fixed payload size needs to be ensured, zeros padding/repetition can be applied.    

We are also open to Option-3, which leverages the legacy CSI report format (with fixed payload size) the most, and can also support reporting additional beams to the beam(s) that satisfy the event condition. But as mentioned above, it would make better sense if the configured value of N can be greater than or equal to Nmin>1 – other candidate value(s) of N can be further studied.  

[Mod]: We can add one more FFS for clarifying that. 

Q4.2: Our 1st preference is to have the current beam always present in the beam report; based on the beam quality of the current beam, the network can decide whether or not to switch to a new beam. We are open to have the network to enable or disable via RRC the presence of the current beam in the beam report; if the current beam is configured to be present in the beam report, the current beam should not be counted in the reported N beam(s).
[Mod]: Thanks for being flexible.


	ZTE
	Q4.1:
We prefer Option 1 from the perspective of report overhead reduction, and we are fine with Option-3 due to it aligns with the legacy CSI report the most. Option-3 can provide additional information for beams not fulfilling the trigger event, and the additional information might be useful to network even though it might be not used for TCI state switching/update.

As mentioned for Topic 6, we think whether UCI payload is fixed or not is related to whether the second UL channel is configured per report configuration or not, besides whether the number of reported RSs is fixed or not, hence the necessity of supporting variable UCI size and payload size indication should be further discussed after taking the configuration of second UL channel into account.
[Mod]: Sure. Let’s discuss that after issue 6 is handled. For proposal, other options are not precluded. 

Q4.2:
To our understanding, it is needed to always report the measurement result of current beam for gNB-controlled beam management. Alternatively, it is fine to configure “UE always reports” or “UE does not report” by RRC.


	CEWiT
	Q4.1: We prefer option 3. If variable size beam report is to be supported with indication of payload size, we are open to option 1a.

Q4.2: If current beam is reported but counted among the N beams, there may arise exceptional cases. E.g., if all N beams pass the threshold, all of them need to be reported. In this case, the current beam will need to be reported outside the N beams. Thus, it may be better to report the current beam outside the N reported beams. However, it may lead to redundant reporting of current beam.
[Mod]: Good point. 

	vivo
	Q4.1:
Similar to L3 event-triggered report, we think it is more reasonable to only report the beam(s) which satisfies the condition of event-2, i.e., Option-1 and Option-2. But for Option-2, only one beam is reported which is too restrictive and not suitable for TCI state activation. Therefore, we prefer Option-1 and when the value of N is larger than 1, TCI state activation can also be supported. 
  
Q4.2:
We are fine to include the measurement result of the current beam in the report. As similar to Rel-18 LTM, whether to always report it can be determined by NW configuration. 

	OPPO
	Q 4.1:
Our first preference is Option-1. The UE only reports the beams that meet the condition of event-2 because only those beams will be used by the NW to switch TCI state. However, we are also ok with Option-3 considering its simplicity.

Q4.2:
We can be ok to reporting the L1-RSRP measurement of current beam.  However, please note that the UE does not need to report the CRI/SSBRI of the current beam because the gNB knows which beam is the current beam. The UE reports the differential L1-RSRP of the current beam with reference to the largest L1-RSRP in the same reporting instance.

	IDC
	Q4.1: We support Option-1a that allows UE to report additional beam(s) together where it can be further considered to have the zero-padding option if the variable size is concerned. However, Option-1 and Option-1b (having FFS on zero-padding) mandate the UE to report only N beam(s) satisfying the condition of Event-2 have flexibility issues. In that sense, we’re open for Option-3 as well.  Here, we think it simpler to take the current beam (if to be reported together according to Q4.2) as a part of the N beams.
[Mod]: Thanks for being flexible.
Q4.2: We think this is better to be configurable by gNB, instead of mandating this. So, if enabled, the current beam to be reported together can be a part of the N beams.

	Huawei/Hisilicon
	Q 4.1: 

In short, we prefer Option-3 (first preference) or Option 1b (second preference).

In our view, the most fundamental issue is whether the payload size of beam report UCI is variable or fixed. we prefer fixed size due to following reasons.
1) it has a smaller spec impact as the legacy beam reporting mechanisms also have fixed payload size. With variable size, more specification effort would be required which includes two-part UCI design, dropping rules of the second part, etc.
2) a fixed payload size requires a smaller processing complexity. With variable payload size, both UE and gNB need to conduct two-step processing for the two-part UCI which is more complicated than the legacy beam reporting UCI.
3) we fail to see any benefit of UCI with a variable size. Even with a variable payload size, beam reporting overhead cannot be reduced since gNB does not know how many beams UE will report. Therefore, it needs to schedule PUCCH/PUSCH (in mode A) or pre-configure PUCCH/PUSCH (in mode B) resources that are large enough to carry the maximum number of reported beams, otherwise, there is a risk that measurement results in part 2 UCI are dropped.
Among Options with fixed size (Option 1b, 2, 3), our first preference is Option 3. Option 2 is too restrictive as it only allows reporting one beam. Option 1b and Option 3 are similar with the only difference that, when the number of beams that satisfy the condition is smaller than Nmax, Option 3 allows UE to report beams that do not satisfy the condition, while Option 1b may perform zero padding to keep a fixed UCI size. In Option 3, the reported beams that do not satisfy the condition can also be useful. For example, in Option 3, other than the beams that satisfy the condition, UE may additionally report the beams that, although not a configured threshold better than the current beam, still have a better than or a comparable quality to the current beam. If these beams are also reported, gNB may, for instance, activate the TCI-states corresponding to these beams and, subsequently, UE perform T/F synchronization for them. In the future, if one of these beams becomes the best beam and this beam is reported to the gNB, gNB can directly indicate UE to switch to this beam and there will not be any latency due to UE T/F synchronization for this beam. Therefore, we slightly prefer Option 3 although we are also supportive of Option 1b.
Q 4.2: 

We prefer RRC to determine whether the current beam should be reported. 

[Mod]: Yeah, let’s go with the middle ground solution.

We think the L1-RSRP report of the current beam may not always be necessary and gNB may only require the reports of the beams whose L1-RSRPs are configured threshold better than that of the current beam. To support the flexibility to report or not report the current beam, we suggest that whether current beam is reported can be enabled or disabled by RRC.


	ETRI
	Q4.1:
We prefer Option-1 or Option-1b because it has the minimum latency and minimum overhead. Option-1 may need multiple second PUCCH resources to support variable payload size. Its size can be declared by first PUCCH or second PUCCH with size indication field. Option-1b also has to indicate the number of padded bits in the second PUCCH. 

Q4.2: We think that at least the current beam is included in the second PUCCH. The serving gNB need to know the absolute strength of current and candidate beams since the current beam can be strong enough. In our understanding, current and candidate beams can be counted as two beams in payload perspective, which is the minimum number of beams is two in the UEI report.


	LG
	Q4.1: Support Option-3 for Mode A and Option-2 for Mode B.
For Mode A, we think that Option-3 can be the baseline as it is based on legacy AP beam report on PUSCH mechanism. For Mode B, minimizing overall UCI payload size seems critical as UL resource for Step 2 can be considered as a reserved resource for a dedicated UE. As the most important information from gNB perspective would be the strongest new beam like BFR, Option-2 would be beneficial for Mode B. 
[Mod]: If my understanding is correct, Option-2 seems to be a specific case of Option 3 by gNB configuration. Per majority companies’ preference, we may go with Option 3 firstly, and FFS others.  
Q4.2: same view as captured in the summary

	Mod_13
	Thanks for good discussion. Please review the compromise proposals per companies’ input

	Spreadtrum
	Support Option-3. Considering the complexity of spec design to support multiple report formats, we think Option-3 is enough and the FFS is not needed.
We prefer the measurement result of the current beam should be always reported, which can help the gNB accurately compare the quality difference between the current beam and reported new beams.  
[Mod]: Thank you. 

	CATT
	Q4.1&Proposal 4:
We prefer to options that hold fixed size solutions, thus, option-1b or option-3 is preferred. Compare option-1b and option-3, also based on the current proposal 4, one concern is that additional bits may be needed in the report instance to indicate NW which one(s) of the reported beam(s) satisfy the condition of Event-2 to facilitate gNB for the later beam switching/activation. Thus, we prefer to option-1b.

Q4.2: 
It is our view that reporting of current beam measurement results is optionally and can be enabled by RRC. It is not necessary to mandatorily report the current beam for event-2.
[Mod]: Got it.

	NEC
	Q4.1:
Option 1 is preferred. The beam report is triggered based on the event of finding new beams, reporting the new beams satisfying the condition is sufficient.

Q4.2:
Support measurement result for current beam mandatorily included in the reporting contents, which should provide the necessary of current situation to network device. As the condition for event 2 is new beam becoming threshold better than current beam, it doesn’t mean current beam is too worse to serve the UE. 
And the current beam can be not counted in the N reported beams.

[Mod]: Since having our preference in Q4.2, can we be flexible for the compromise proposal? Thank you.

	Nokia
	Q4.1 : Support option-3 for both Mode A and Mode B.

Q4.2: We don’t think separate configuration for the current beam reporting is necessary. In the legacy operation, there is no restriction on the reported beam on the current beam. But, if NW has capability to select one of options, we are fine. 

We support the compromise proposal 4.
[Mod]: Thank you so much for your being flexible.

	Sharp
	Proposed compromise 4: We support the proposal (i.e., Option 3).

	Apple 
	Q4.1:
One of design goal for UEIBR is to ‘reduce overhead’ as explicitly captured in the 1st objective of approved WID. From this perspective, Opt.1 appears to be the most suitable scheme for achieving this goal. However, Opt.1 has a drawback that it requires relatively lareger standard effort, such as designing signal to indicate the variable UEIBR payload size. In addition, implementation Opt.1 may increase complexity at NW side in order to reap the benefit. When compared to Opt.3, the reduction in overhead achievable with Opt.1 maybe marginal due to the small payload size of UEIBR. Given these tradeoff, we remain open to either Opt.1 or Opt.3. 
   

Q4.2:
The necessity of including current beam result highly depends on the UEIBR content scheme. For example, there is no need to include the current beam result for Opt.1/1b/2 scheme as all of the reported beams have larger L1-RSRP than that of current beam. On the other hand, for Scheme Opt.1a and 3, some of reported beam may not satisfy the condition of Event-2. in such cases, the inclusion of current beam becomes essential. This allows the network to filter out the qualified L1-RSRP for proper TCI-state list update. It’s worth noting that  always inclusion current beam also leads to signal overhead and is unncessary in certain situations. For instance , in low mobility scenario, the L1-RSRP of current beam is already known through L3 measurement at the NW side. In addition, specific details need to be further discussed, such as how to link the corresponding L1-RSRP associated with current beam and whether to include the RS index. 

Our preference is to make inclusion of current beam in a UEIBR report be configurable by RRC signal, same as the mechanism in Rel-18 LTM.     
[Mod]: Good comments!

	Xiaomi
	We prefer Option-3 with fixed number of N for simple UCI design.
But for the current beam, we prefer to be always reported.  

	CMCC
	Proposed compromise 4: Support
Option-1 and Option-1a: If the second UL channel for beam reporting is preconfigured resources (Mode B), network must preconfigure a resource with the payload large enough to carry the maximum payload, i.e., Nmax, then the benefit of variable size is not existed.
Option-1b: Zero-padding is provided if N is less than Nmax means that payload is not reduced compared with Option-1 and Option-1a, and useless information is provided to network compared with Option-3. 
Option-2: If UE reports only one beam, gNB may not be able to update the TCI state to consider MU-MIMO and cell-level resource overhead. 

	Fujitsu
	Proposed compromise 4: Although Option 1 is our first preference, we can accept Option 3 and FFS other options. We are fine with enabling current beam reporting by RRC.
[Mod]: Thank you for your being flexible!

	KDDI
	Proposed compromise 4: We support the proposal. 
For options with variable size (i.e., Option 1 and 1a), in our understanding, for Mode-B, the gNB doesn’t know the number of beams in the report N, and cannot configure second channel with suitable size. Even in Mode-A, if one-bit 1st channel is supported, the gNB cannot know the N before scheduling. 
For Option-1b, zero-padding leads the report with less information but larger payload size. 
For Option-2, the restriction on the N is too strict, resulting in less information from the beam report.

	Intel
	Q4.1
We support Proposed compromise 4 (Option 3) due to fixed payload size and flexibility to trigger the event. 
For Option 1 and 1b, the conditions, i.e., all N beams need to meet the conditions, to trigger the events are too stringent, which would make the UE initiated beam reporting less useful. In addition, between fixed or variable payload size, we prefer fixed payload size. Variable payload size would make the reporting structure complicated, e.g., using two CSI parts or multi-bit UCI in the first step of beam reporting. Option 2 is too restrictive as this does not provide additional information for gNB on the selection of proper beams in the network. 

Q4.2
We do not see much difference on whether measurement report for current beam is included in the beam report. Even if the measured RSRP for current beam is not included in the report, gNB may still be able to obtain certain information on the quality of current beam given that the quality of the first new beam become K dB better than the current beam. We are open to support to include the report for current beam, but we do not think this is a serious issue.
[Mod]: Thank you for your being flexible!

	FUTUREWEI
	We are fine with Proposed compromise 4, and Option-3 can be a starting point.
Option-1 and Option-1a with variable size require indication of the payload size of beam reporting, which increases the signaling overhead and requires significantly more specification effort. Therefore, Option-1 and Option-1a with variable size are not preferred for UE-initiated/event-driven beam reporting. Regarding Option-2, it is a special case of Option-3 and Option-1b when N=1, except for the zero-padding in Option-1b. In our view, Option-2 is too restrictive.  We are open to both Option-1b and Option-3, with a slight preference on Option-3 as it is with fixed payload size and gives more information and flexibility to the gNB for final beam selection. 
[Mod]: Got it. 

	Qualcomm 2
	Although our original view was that no special handling for the inclusion of the current beam measurement is needed, we are fine with the compromised proposal 4, as it is supported by majority of companies.
[Mod]: Thank you for your being flexible!

	vivo2
	This issue and topic 6 (bit size for step-1) are corelated, and depends on the detailed design people have in mind. We need to see the full picture of complete design for Mode A and Mode B to make more educated decision. 
For example, for Mode A, if 1 bit is agreed for step-1 which means gNB only knows something has happened at UE side but doesn’t know exactly what, then how does gNB use DCI (UL DCI) for beam reporting? If we sue current DCI format without introducing new fields (by the way this is our understanding of “No new DCI format” in the agreement from RAN1#116bis), then the A-CSI triggering field is used to triggering UEIBM in PUSCH. With 1-bit step-1 gNB doesn’t know if cross CC UEIBM or SSB based UEIBM or CSI-RS based UEIBM to trigger no matter whether the number of reported beams is fixed or variable. 
For Mode B, assuming there is no acknowledgment for step-1 (which is our preference) then second channel (PUCCH or preconfigured PUSCH) is chosen by the UE, and whether there are multiple preconfigured second channel is not clear yet, people may have different designs in their mind. 
It is necessary to understand the available options on detail design before we make decision on bit size for step-1 and reporting content. Once we have clear picture on details and agree on framework then these issues will be easily resolved.
[Mod]: Thank you so much for your comments. In the Athens and Changsha meeting, it took a lot of time to exchange companies view on the full picture of complete design for Mode A and Mode B you mentioned, and our decision was made on the topic of that. As mentioned before, the whole UEIBR is a unique procedure: unless that we can identify all details in a single agreement (unfortunately, not), we may have to handle the truth that the procedure is divided into several sub-topics, and then they may be discussed separately. 
[vivo3]: thanks to your hard work RAN1 achieved significant progress in RAN1#116bis. Now we have mode A and mode B agreed, and there could be different design approaches. For example, in mode A, if the group can agree on PUSCH for 2nd channel then we don’t need to touch DCI. Is this the common understanding? If the group agrees 2nd channel is PUCCH, then DCI maybe enhanced. Discussion/decision on this is more important in this meeting, because it may lead to lot of work in future meeting. Once we have detailed design, bit size and report content will be easy to discuss.
[Mod2]: Thank you so much for your nice suggestion. Not worry. In the official first round offline, we may check companies’ preference on 2nd channels in mode A and B. As plan, in Fukuoka, we will try to down-select or provide stable candidates for issue 7&8.

	Mod_V27
	Capture companies’ input. No update for the proposal. 

	NTT DOCOMO
	For “Whether current beam is always reported can be enabled or disabled by RRC.”, for Option 3, we think it should be supported that current beam is always reported regardless of RRC because it would be useful to identify which beams satisfy the condition of Event-2 by NW. If current beam is not included in the report, additional indication to indicate which beams from the N reported beams satisfy the condition would be needed.
[Mod]: I do understand your preference. But, for now, adding RRC parameter can be assumed as a compromise. Pls review above companies’ views. The additional indication is a next step for report content, and will be discussed in next round. 

	Lenovo
	Among those options, we have concern on option 2 and option 3 and prefer to move forward with option 1/1a/1b . The intention of UEI beam report is to help the NW to identify potential better beams for the data transmission. The UE needs to inform the identified beams to the NW, and it is up to the NW whether to perform beam switching and to determine the new beam to switch to. With option 2, the UE may report the best beam from the UE perspective. However, the reported beam may not be the best beam from the NW perspective by considering the interference among different UEs. Regarding option 3, the intention to report the beams do not satisfy the condition is not clear. And the beam report overhead is increased, which is not align with the intention of UEI beam report.
[Mod]: Your views are captured.

	Mod_32
	Update companies’ preference per input.  


 


3. UL signaling medium/container

	
	Issue
	Topics

	6
	UL signaling medium/container
	Payload of first channel (one-bit vs multi-bit) for Mode-A and Mode-B

	7
	
	Details on Step-2&3 in Mode-A, e.g., DCI format, second channel

	8
	
	Details on Step-2 in Mode-B, e.g., second channel



Table 3A UL signaling medium/container: issues
	Topic
	Moderator comments and proposals

	6
	On beam report transmission procedure for UE-initiated/event-driven beam reporting, following modes are supported:
· 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
· [bookmark: OLE_LINK25]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.


FL Note: In order to avoid dropping ‘chicken-egg’ debation again, let’s focus on this first channel firstly. Regardless of outcome on issue 6, it does not preclude the flexible design in the second channel if the related requirement and motivation is clear. Clearly, a list of companies have concerns on introducing multi-bit due to gNB blind detection complexity and heavy spec impacts on multiplexing rule.  


Proposed compromise 6: On beam report transmission procedure for UE-initiated/event-driven beam reporting
· For mode-A, support one-bit indication in the first PUCCH channel to request a resource for a second UL channel to carry beam report.
·  In such case, a periodic PUCCH resource is configured by dedicated RRC signaling.  
· For mode-B, support one-bit indication in the first PUCCH channel to notify a second UL channel to carry beam report.
·  In such case, a periodic PUCCH resource is configured by dedicated RRC signaling.  
· FFS: Whether/how to support multi-bit indication in the first PUCCH for mode-A and mode-B

Supported by (20): MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, Huawei/HiSilicon, Nokia, Spreadtrum, Sharp, xiaomi, Apple(?), CMCC, Fujitsu, KDDI, Intel, FW, NTT DOCOMO, Lenovo

FYI, we have the following observation for one bit vs multi-bit in first channel. 
· One-bit (21): MediaTek, Ericsson, Qualcomm, Samsung, ZTE, CEWiT, OPPO, Huawei/HiSilicon (2nd priority), Nokia, CATT, Spreadtrum, Sharp, Apple, xiaomi, CMCC, Fujitsu, KDDI, Intel, FW, NTT DOCOMO, Lenovo
· Multi-bit (7): vivo, Huawei/HiSilicon (1st priority), ETRI, CATT (optional), NEC, Sharp (open), Apple
· Concerned by: Ericsson, Qualcomm, 
· Postponed (2): IDC, LG






Table 3B UL signaling medium/container: views from companies
	Company
	Input

	Mod V00
	Please share your views on the offline questions in TABLE 3A

	MediaTek
	Q6: 
[bookmark: OLE_LINK23]We tend to support unified solution for the first PUCCH channel of Mode A and Mode B, and the first PUCCH channel is one-UCI type which is SR-like signaling. Once UEI/ED beam report(s) is triggered, the first channel is used to inform there is UEI/ED beam report(s) to be transmitted, as positive indication. 
[bookmark: OLE_LINK12]Moreover, the timeline between the first channel and the second channel in Mode B should be studied. When receiving the first channel from the UE, how does the NW know that which pre-configured resource will be used for the second channel? A simple solution is that the second channel will be transmitted on the pre-configured resource whose the earliest symbol starts at the time after a time offset from the last symbol of the first channel. 

	Ericsson
	First, it is important to clarify if the UE can send a report using mode A and mode B. In our view, this should not be possible: the UE should be configured to send an event-triggered report using either mode A or mode B:
[bookmark: _Toc165625065][bookmark: _Ref165560504]The UE sends a beam report according to either mode A or mode B according to NW configuration.
This means that we avoid the complicated solution where the UE first sends a report using mode B, and the NW then asks the UE to retransmit that same report using mode A.
 
Q6:
There is no need to require that the channel should be the same for mode A and B, this can only complicate the decision. The requirements for mode A and mode B should be studied separately. Having said that, we do not see any reason why the designs should be different.
The first FFS in the agreement is related to the nature of the first UL channel: should this be a single-bit signal, like SR, or a multi-bit PUCCH. Note that the NW would have to constantly monitor this channel for all UEs and doing that for a new type of multi-bit PUCCH is unattractive. Therefore, we propose 
[Mod]: Do understand the concerns from NW perspective
[bookmark: _Toc165625066]The first UL channel for mode A is a single-bit PUCCH.
For mode A to work, this first UL channel must be UE-specific. However, this will not be specified.
The same FFSs are present for mode B. Regarding the first UL channel, the issues related to multi-bit PUCCH observed for mode A remain for mode B, and the conclusion would be the same:
[bookmark: _Toc165625068]The first UL channel for mode B is a single-bit PUCCH.


	Qualcomm
	Q6: We support 1-bit payload of the first PUCCH for both Modes A and B.

We think a relevant issue with the one-bit vs multi-bit discussion is whether the UE should always transmit the first PUCCH (with positive and negative indication) or only when an event is detected (DTX when no event is detected). From the offline discussion in RAN1 #116-bis, it is our understanding that the majority view is the latter, i.e., the first PUCCH is transmitted only when an event is detected. This also means that blind decoding is necessary at the gNB. Although multi-bit PUCCH will offer more flexibility, e.g., in Event ID indication (if multiple events are supported) and UCI payload size indication (if variable payload size is supported), it will introduce additional burden of gNB blind decoding. On the contrary, if one-bit PUCCH is used, the legacy SR design and gNB-side detection process can be leveraged.

[Mod]: Yes, once this general issue is solved, in the next round, we will discuss whether the first PUCCH channel is transmitted or not if the event does not occur. Per early check, majority companies seems okay to go with legacy SR design, i.e., not transmitted. 


	Samsung
	Q6: To facilitate the discussion, we can focus on 1-bit PUCCH as baseline. Considering there is no difference between the two modes Mode-A/Mode-B for the first PUCCH channel, we prefer to have a unified design. We therefore suggest the following proposal. Furthermore, a dedicated (meaning by dedicated RRC signaling) periodic PUCCH resource should be configured for the first PUCCH. Hence, we suggest the following proposal

Proposal: On Mode-A (dynamically scheduling UCI by gNB) and Mode-B (UCI in pre-configured resource(s) for second UL channel) in UE-initiated/event-driven beam reporting, support 1-bit indication in the first PUCCH channel in Step 1 as baseline.
· A periodic PUCCH resource is configured by dedicated RRC signaling

[Mod]: Good suggestions.


	ZTE
	Q6: 
Support to have a unified design on the first PUCCH for both Mode A and Mode B, and 1 bit payload is preferred.
Regarding whether a dedicated PUCCH resource or a SR configuration dedicated to UEIBR can be configured for the first PUCCH, it should be noted a new UCI type is needed for the 1-bit first PUCCH if it cannot be multiplexed or considered as an SR, which is not expected by us, hence we prefer to configure a SR configuration dedicated to UEIBR for the first PUCCH.

With regard to the second UL channel, we would like to clarify whether the second UL channel is configured dedicated to a report configuration or not. If the second UL channel is configured per report configuration, once the report size is fixed(e.g., fixed number of reported RSs), the UCI payload on the second UL channel does not change. However, if the second UL channel is configured per cell or for all UEIBR configurations for the sake of resource efficiency, the number of triggered beam report carried on the second UL channel is variable even though the report size for each report is fixed, therefore UCI payload size related indication seems necessary.

[Mod]: The whole configuration framework may be discussed in the next round, and may be discussed together with a second channel configuration.


Therefore, we suggest the following proposal:

On beam report transmission procedure for UE-initiated/event-driven beam reporting, for Mode B (UCI in pre-configured resource(s) for second UL channel):
· Step 1: UE transmits a first PUCCH with one-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
· FFS: Whether the second UL channel is configured per report configuration or not.

	CEWiT
	Q6: If variable size beam report is to be supported, multi-bit first channel is required. Else support single bit. 

[Mod]: Thank you for being flexible.

	vivo
	Q6:
We support a unified design of step-1 for mode A and mode B. If UE only reports the beam(s) that satisfies the condition of Event-2, the payload size would be variable. Apart from CSI-RS based beam measurement/reporting, SSB based measurement/reporting should be supported as well, where network can use the beam report for TCI activation, and useful for Rel-19 LTM also. Also considering cross CC reporting, even if the reported beam number is fixed in a report instance, as report configurations in different CCs may be different, such as number of reported beam(s) and RS type of measurement RS, thus the actual reporting size in second channel will be variable.  Thus, to facilitate NW resource allocation dynamically, it would be better to indicate the payload size in the step-1. For example, 2 bits PUCCH in step-1, 4 codepoints can indicate 4 different ranges of payload size so that gNB can schedule right amount of RE resources for second channel in mode A. 

[Mod]: Pls pay attention to my previous introduction of payload of UEIBR. As in legacy, it is only up to 43 bit, and even having flexible payload, and for scheduling perspective, it may not be different (very limited PRBs may be sufficient).


	OPPO
	Q6:
For both Mode-A and Mode-B: we support 1-bit UCI for the first channel.

In Mode-A: this 1-bit UCI requests the UL channel allocation. Since we agreed no new DCI format. In Mode-A, the 2nd UL channel can only be one PUSCH. Therefore, the first UL channel in Mode-A shall be one dedicate PUCCH resource with 1-bit UCI, which is periodic.

In Mode-B: the NW configures periodic 1st PUCCH resource and periodic preconfigured PUSCH/PUCCH for 2nd channel. They have same periodicity and 1st and 2nd channel have 1-to-1 mapping. The 1-bit UCI in the first PUCCH indicates the occupancy of the corresponding 2nd UL channel resource.
Re the 2nd UL channel: considering that the payload of the UEI beam reporting is not large (we expect the maximal number reported beams is still similar to the legacy beam reporting, e.g., 4), PUCCH is preferred.  


	IDC
	Q6: Share similar view as vivo. At least considering the case of cross-CC reporting, it may be more than 1 bit necessary. So, rather than a rush agreement for this particular issue (1-bit vs. multi-bit), we may better firstly focus more on the second channel design and other issues including Tables 1A/2A, etc.

[Mod]: If discussing second channel, I guess that other guys may raise the same comments of why first channel is not handled firstly. Let’s try to go with current version. Of course, we may have a flexible format for cross-CC report. This proposal does not imply that the payload in second channel should be fixed. 

	Huawei, Hisilicon 
	Q6:

In short, in our view, the first UL channel of both Mode A and Mode B can be a multi-bit PUCCH (first preference) or a 1-bit PUCCH (second preference)
[Mod]: Thanks for being flexible. 

We think both choices are functional choices but slightly prefer multiple bit PUCCH which can be used to inform gNB the event that triggers the beam report. Considering that the beam report can correspond to any event, any cell (in cross-cell reporting) and any number of beams, the design of beam report UCI is both flexible and complicated. Using the first PUCCH to inform the triggering event can reduce the design complexity of UCI that carries the beam report. In addition, such event information can help gNB to schedule an appropriate UL resource to carry the following beam report in Mode A.


	ETRI
	Q6:
In our view, for both modes, multiple bits in the first PUCCH are beneficial because the payload can indicate a minimum information for events and few relevant parameters for second PUCCH. Otherwise the second PUCCH should have all information and measurement results. Also, the serving gNB can avoid detecting multiple first PUCCH resources if multiple bits are supported. We prefer to further discuss multiple bits case.
[Mod]: Pls review my reply to vivo. 


	LG
	Q6: The payload size would be dependent on another pending issue, i.e. whether to support other event(s). If multiple events are supported, The Step-1 message may need to indicate ‘which’ event is occurred, thus one bit may not be sufficient. Thus, suggest to wait for progress on other event(s). 
[Mod]: Pls review my reply to IDC. 


	Mod_13
	Thanks for good discussion. Please review the compromise proposals per companies’ input

	Spreadtrum
	Support one-bit step1 information on the first PUCCH for Mode A and Mode B, which can be a dedicated SR-like signaling.

	CATT
	Q6: 
We are open to have a unified design and prefer to have one bit (SR-like) for both mode-A and mode-B for step 1. 

Additionally, multi-bits can also be considered. It can be used to indicate the number of reported beams to gNB if the number of reported beam(s) is variable in Mode A. For mode-B, when multiple configuration of beam reporting is enabled for the UE, the configuration index of the actual UE initiated beam report content(s) can be carried on PUCCH to indicate gNB that the initiated beam reporting is the beam measurement result of the corresponding configuration index. In this case, multi-bits are needed.

Based on the comment above, we are open to have multi-bits (optinally).

	NEC
	Q6:
We also think a unified first PUCCH design for both mode A and mode B.
Regarding the UCI type for the first PUCCH, it should be a new UCI type different from SR. As SR only indicates whether scheduling request is needed or not, which is irrelevant with triggering type/configuration, SR will not be multiplexed on PUSCH and one time only one SR will be transmitted, which is different from the usage of the first PUCCH.
[Mod]: Good point. We should pay attention to this multiplexing rule. 
Regarding 1-bit or multi-bit, we share similar view with vivo, IDC, ETRI and LG, there are several issues impacting the number of bits for first PUCCH. One thing is variable size for reporting contents as discussed by vivo and IDC, and another thing is whether one first PUCCH associated with one UEI event configuration or multiple UEI event configurations. As there may be multiple UEI event configurations, at least including cross-CC which is agreed, and even for event 2 only, it may have different event configurations of new beam RS sets (e.g. CSI-RS or SSB), and also we still have multiple additional events to be discussed. If one first PUCCH only associated with one UEI event configuration, 1-bit may be sufficient, but it will cause large resource overhead for the first channels, so one first PUCCH associated with multiple event configurations is preferred to reduce overhead and network complexity on blind detection. Based on this, multi-bit for the first PUCCH is needed, otherwise, it may be decided after other issues settled, e.g. structure for event configurations, whether to support additional events. 

	Nokia
	We support 1-bit indication on SR-like PUCCH resource. 
We are fine with the compromise proposal.
[Mod]: Thank you for being flexible.

	Sharp
	Proposed compromise 6: Support. In our view, one-bit in the first PUCCH is enough to request/notify the second UL channel, but additional bits in first PUCCH are necessary to indicate one of multi-events, if supported.
[Mod]: Definitely, multi-bit is open. 

	Apple 
	Q6:
First of all, a unified design for the first channel is prefered. 
Secondly, there is dependency on the UEIBR UL signal content. If variable payload e.g., Opt.1 is adopted, more than 1 bit for 1st PUCCH channel seems a nature choice to address the blind detection conern at NW side as the first PUCCH channel can be used to indicate number of reported beams for 2nd channel. On the other hand, if Opt.3 is adopted, 1-bit SR is sufficient for both Mode A and Mode B in our view.  
[Mod]: Yeah, let’s focus on 1-bit as a baseline. Supporting Option-3 seems to be stable. 

	Xiaomi
	Support one-bit indication in the first PUCCH for both Mode-A and Mode-B since we prefer the fixed number of reported beams in the beam report.

While for Mode-A, prefer PUSCH as the second UL channel and a new dedicated SR or new UCI can be introduced for the first PUCCH.

For Mode-B, periodic PUCCH is preferred as the second UL channel and a new UCI can be introduced for the first PUCCH.  

[Mod]: Good point. 

	CMCC
	Proposed compromise 6: Support.
We support 1-bit indication for both Mode-A and Mode-B. The 1-bit indication can be designed as a dedicated SR. For Mode-A, dedicated SR is used to request second UL channel. For Mode-B, dedicated SR is used to inform gNB that the corresponding second UL channel is used, where the dedicated SR and second UL channel are configured with one-to-one mapping, and the time offset between dedicated SR and second UL channel can be left to gNB configuration.

	Fujitsu
	Proposed compromise 6: Support.

	KDDI
	Proposed compromise 6: We support the proposal.

	Intel
	We support Proposed compromise 6.

We share similar view as other companies that a unified design on the first PUCCH is preferred for both Mode A and Mode B. Further, we prefer single bit, or SR like PUCCH resource to request the resource or notify the resource for beam reporting. If the event is not triggered, UE will not transmit the SR in the first step. In addition, this solution would simplify the gNB implementation by reusing SR detection. 

For multi-bit PUCCH, although we have not decided whether single or multiple events will be defined for UE initiated report, we think single-bit SR design can be straightwardly extended to support multiple events if defined. For instance, one SR PUCCH resource can be associated with one event, and the second UL channel can be used to carried for the beam report from one specific event.

	FUTUREWEI
	We are fine with Proposed compromise 6.
For Mode A, we are fine with that the first PUCCH has one bit (e.g., SR-like), and the beam report can be transmitted via PUSCH by UE.
For Mode B, we are fine with that the first PUCCH has one bit (e.g., SR-like), and the beam report can be transmitted via PUCCH by UE.

	Qualcomm 2
	We are fine with Proposed compromise 6.

	Mod_V27
	Capture companies’ input. After reviewing proponent’ views on multi-bit (e.g., for variable size, cross-CC, multi-event), one new FFS for multi-bit indication is added. After reviewing companies’ inputs/concerns, from the moderator perspective, it seems what we can do for now due to the fact that the benefit of multi-bit may be much relevant to scenarios which may not be quite clear or even not supported, but, of course, multi-bit can be assumed as an alternative while discussing them.  

	NTT DOCOMO
	We are fine with Proposed compromise 6.

	Lenovo
	We are fine with Proposed compromise 6. 
One comment is that when more than one event is supported and are configured for a UE, how to indicate/inform the event related information should be considered when the beam report for all the events are reported by UCI.
[Mod]: Sure, the comment may be discussed later.

	Mod_32
	Update companies’ preference per input.  
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