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Introduction
In this contribution, we summarize all issues discussed on beam management and timings associated with beam-based operation for new SCSs to support NR from 52.6 GHz to 71 GHz in RAN#106-e.
Timings Associated with Beam-based Operation
Support of additional values of beamSwitchTiming, beamReportTiming and timeDurationForQCL
Observations and Proposals from Contributions
	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Proposal 1: There is no need to introduce any additional candidate value of “timeDurationForQCL”, “beamSwitchTiming” and “beamReportTiming” for 480kHz and 960kHz SCS.

	[vivo, 2]
	1. For timeDurationForQCL, beamSwitchTiming and beamReportTiming, no additional candidate value is needed for 480 and 960 kHz.

	[InterDigital, 4]
	Observation 1: Motivation to have decreased timing and timeline parameters associated with beam management is doubted as UE needs to decode DCI with similar DCI payload size while absolute amount of decreased PDCCH reception time is relatively smaller than lower SCSs due to smaller symbol duration.
Observation 2: UE in 52.6-71 GHz may require a more complex UE implementation to handle higher phase noise, higher subcarrier spacing and increased number of antenna elements/panels.
Observation 3: Motivation to have increased timing and timeline parameters associated with beam management is also doubted considering decreased PDCCH reception time due to smaller symbol/slot duration.
Proposal 1: Maintain the agreed candidate values for timeDurationForQCL, beamSwitchTiming and beamReportTiming unless motivations are justified. 
Observation 4: While proposed new UE capability signaling design may reduce few RRC signaling overhead but it reduces signaling flexibility and may induce intensive discussion for the new design issues. 
Proposal 2: Maintain the existing UE capability signaling of timeDurationForQCL, beamSwitchTiming and beamReportTiming for 480/960 kHz SCSs. 

	[Sony, 5]
	Proposal 1 : While keeping the same time duration, extend the UE capabilities of timeDurationForQCL, beamSwitchTiming and beamReportTiming from SCS-60kHz and SCS-120kHz to SCS 480kHz and SCS 960kHz respectively.

	[Samsung, 7]
	Proposal 1: The value obtained by multiplying a factor of 4 or 8 to the value of 120 kHz SCSs is enough for timeDurationForQCL, beamSwitchingTiming and beamReportTiming for new SCSs
Proposal 2: Support UE indicates one value in OFDM symbols per each SCSs for beam-related UE capability

	[Ericsson, 10]
	Proposal 6	      For 480/960 kHz SCS, RAN1 should discuss supporting additional candidate values for timeDurationForQCL, beamSwitchTiming, and beamReportTiming. For example, 28/56 symbols (2/4 slots) can be a starting point for discussion. For beamSwitchTiming, 448/896 symbols (32/64 slots) can be a starting point for discussion.

	[FUTUREWEI, 11]
	Proposal 3: The timing related parameter capability indicated by a UE for a SCS on which it cannot perform adjacent symbol beam switch is only guaranteed whenever to meet that capability it is not required to perform an adjacent symbol beam switch. 

	[OPPO, 14]
	Proposal 1: additional candidate values(s) for 480kHz and 960kHz are NOT needed.

	[MediaTek, 17]
	Proposal 1: Defer the discussion of additional values of timeDurationForQCL, beamSwitchTiming and beamReportTiming for 480 kHz and 960kHz till the BD/CCE limits are specified for 480kHz and 960kHz.

	[Intel, 18]
	Proposal 1: Support additional candidate values of 28 OFDM symbols and 56 OFDM symbols for SCS 480 kHz and SCS 960 kHz, respectively, for each of the parameters: timeDurationQCL, beamReportTiming and beamSwitchTiming.



Summary of views
	#
	Issue
	Companies’ views

	1.1
	Support additional values of beamSwitchTiming, beamReportTiming and timeDurationForQCL
	Additional values
· No additional values
· Huawei/HiSi, vivo, IDCC, Samsung, OPPO, MediaTek
· [vivo]: For timeDurationForQCL, beamSwitchTiming and beamReportTiming, no additional candidate value is needed for 480 and 960 kHz.
· [MediaTek]: Defer the discussion of additional values of timeDurationForQCL, beamSwitchTiming and beamReportTiming for 480 kHz and 960kHz till the BD/CCE limits are specified for 480kHz and 960kHz.
· Support additional candidate values
· Ericsson (e.g., scaled by 2x), Intel (28 symbols for 480 kHz and 56 symbols for 960 kHz)
· [Ericsson]: For 480/960 kHz SCS, RAN1 should discuss supporting additional candidate values for timeDurationForQCL, beamSwitchTiming, and beamReportTiming. For example, 28/56 symbols (2/4 slots) can be a starting point for discussion. For beamSwitchTiming, 448/896 symbols (32/64 slots) can be a starting point for discussion.
· [Intel]: Support additional candidate values of 28 OFDM symbols and 56 OFDM symbols for SCS 480 kHz and SCS 960 kHz, respectively, for each of the parameters: timeDurationQCL, beamReportTiming and beamSwitchTiming.

	1.2
	UE capability signaling method of beamSwitchTiming, beamReportTiming and timeDurationForQCL
	UE capability signaling method for new SCSs
· Reuse Rel-15/16 reporting mechanism (i.e., UE indicates one value in in OFDM symbols per SCS)
· IDCC, Sony, Samsung
[IDCC]: While proposed new UE capability signaling design may reduce few RRC signaling overhead but it reduces signaling flexibility and may induce intensive discussion for the new design issues.
[Samsung]: Support UE indicates one value in OFDM symbols per each SCSs for beam-related UE capability



1st round discussion 
Observation 1
For timeDurationForQCL, beamSwitchTiming and beamReportTiming, it is observed that majority of companies indicated that no additional candidate values need to be additionally supported, while Ericsson and Intel indicated their preference to introduce additional candidate values. 

Proposal 1
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· UE reports one value of the candidate values in OFDM symbols per each SCS

	Company
	Input

	Intel
	We don’t see a big problem to include reasonably smaller values for the set of: timeDurationQCL, beamReportTiming and beamSwitchTiming parameters assuming some progress in spatial QCL processing for PDSCH reception in NR extension up to 71 GHz. For example, 28 OFDM symbols and 56 OFDM symbols for SCS 480 kHz and SCS 960 kHz, respectively, which is 2 times smaller than the current corresponding minimal values. In our opinion, a UE anyway has an option to report its capability with larger values.

	Qualcomm
	Ok to Proposal 1. 

	LG Electronics
	We are fine with Proposal 1.

	Ericsson
	We share the same view as Intel, thus we do not support this proposal. 

We also think that there is no issue to add candidate values of 28/56 symbols (2/4 slots). We also think that 448/896 symbols (32/64 slots) should be added as candidates as well to give some finer granularity for the larger values. The UE anyway will report one value as it's capability.

	vivo
	We support proposal 1

	Xiaomi
	We are fine with proposal1.

	Lenovo, Motorola Mobility
	We are generally fine with the proposal, but also open to consider new values, if needed

	ZTE, Sanechips
	We are supportive of Proposal 1 and think scaled values of 120 kHz for 480/960kHz are enough.

	DOCOMO
	We are fine with Proposal 1.

	Samsung
	Support the proposal

	Nokia/NSB
	Fine with the proposal. 

	CATT
	Support the proposal

	Apple 
	Support the proposal. 

	Futurewei
	Support the proposal

	Huawei, HiSilicon
	We support the proposal

	Sony
	Support Proposal 1.

	InterDigital
	Support the proposal



1st round discussion summary 
The following is a summary of company support for proposal 1.
· Support proposal 1 (no additional candidate values): Qualcomm, LGE, vivo, Xiaomi, Lenovo/MotM, ZTE/Sanechips, Docomo, Samsung, Nokia/NSB, CATT, Apple, Futurewei, Huawei/HiSi, Sony, InterDigital
· Support additional candidate values: Intel (28 and 56 symbols), Ericsson (28, 56, 448 and 896 symbols)  
Majority of companies agreed supporting no additional candidate values as they believe that the agreed candidate values for 480 kHz and 960 kHz are enough to support NR operation with new SCSs. On the other hand, Intel and Ericsson believe that introducing additional candidate values provides better flexibility and UE implementation issues can be handled by UE capability reporting. Given the situation, the moderator additionally provides proposal 1a which includes 28 and 56 symbols as candidate values. Please provide your inputs.

2nd round discussion 
Proposal 1
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· UE reports one value of the candidate values in OFDM symbols per each SCS

Proposal 1a
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· 28 and 56 symbols are supported as candidate values for 480 kHz and 960 kHz 
· FFS: Whether to support additional candidate values 448 and 896 symbols 
· No additional candidate values are supported other than 28, 56, 448 and 596 symbols
· UE reports one value of the candidate values in OFDM symbols per each SCS

	Company
	Input

	Huawei, HiSilicon
	We support Proposal 1.

	Qualcomm
	Support Proposal 1.

	Futurewei
	Support Proposal 1.

	Lenovo, Motorola Mobility
	Support the Proposal 1

	LG Electronics
	We are open to discuss smaller values as in Proposal 1a. If we cannot reach a consensus on those values, we can try to first agree on the last bullet (for UE capability reporting) and defer discussion on exact values.

	Ericsson
	We support Proposal 1a, especially since these are candidate values, and the UE will report only 1.

As a compromise, we would be willing to accept the following as well:

For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· 28 and 56 symbols are supported as the only additional candidate values for 480 kHz and 960 kHz 
· FFS: Whether to support additional candidate values 448 and 896 symbols 
· No additional candidate values are supported other than 28, 56, 448 and 596 symbols
· UE reports one value of the candidate values in OFDM symbols per each SCS


	ZTE, Sanechips
	Support Proposal 1.

	MediaTek
	We are generally fine with the proposal except the FFS. Instead, we can support Ericsson’s proposal but with two clarification questions:
Q1: isn’t 56symbols already agreed to support for 480kHz?
Q2: do we really need 28 symbols for 960kHz, which is like 14symbols for 480kHz? Can we make 28 symbols for 960kHz as FFS?


	Nokia/NSB
	We are fine with Proposal 1a.

	DOCOMO
	We prefer to support Proposal 1.
Proposal 1a is not clear to us. Firstly, the second bullet (FFS) is contradicted with the third bullet. Secondly, are the values discussed for certain parameter(s), or for all the three parameters? 

	CATT
	Support Proposal 1.

	Samsung
	Support Proposal 1

	InterDigital
	Support Proposal 1

	Intel
	Support Proposal 1a.
In our view, there are no technically motivated reasons to preclude 28 and 56 symbols for SCS 480 kHz and 960 kHz, respectively, as UE always has an option to report larger values.

	Xiaomi
	Support proposal 1 and we are open to discuss other candidate values.



2nd round discussion summary
The following is a summary of company support for Proposals 1 and 1a.
· Support proposal 1
· Huawei/HiSi, Qualcomm, Futurewei, Lenovo/MotM, vivo, Xiaomi, ZTE/Sanechips, MediaTek, Docomo, CATT, Apple, Huawei/HiSi, Sony, InterDigital
· Support proposal 1a
· Intel, Ericsson, Nokia/NSB 

3rd round discussion
Please continue discussion with Proposals 1 and 1a.
Proposal 1
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· UE reports one value of the candidate values in OFDM symbols per each SCS

Proposal 1a
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· 28 and 56 symbols are supported as candidate values for 480 kHz and 960 kHz 
· FFS: Whether to support additional candidate values 448 and 896 symbols 
· No additional candidate values are supported other than 28, 56, 448 and 596 symbols
· UE reports one value of the candidate values in OFDM symbols per each SCS
Proposal 1b
For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 
· Support one of the following alternatives
· Alt-1: No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· Alt-2: 28 and 56 symbols are supported as candidate values for 480 kHz and 960 kHz, respectively 
· For UE capability signaling, UE reports one value of the candidate values in OFDM symbols per each SCS

	Company
	Input

	Samsung
	Support Proposal 1

	DOCOMO
	Prefer Proposal 1a with smaller values than the already agreed ones.
But we hope it can be clarified those values are applicable for certain value(s), or for all of the three values?

	ZTE, Sanechips
	Support Proposal 1

	Intel
	Support Proposal 1a

	Futurewei
	Support Proposal 1

	vivo
	Prefer proposal 1

	Huawei, HiSilicon
	We Support Proposal 1

	LG Electronics
	We are fine with Proposal 1, but open to discuss Proposal 1a.
By the way, as DOCOMO pointed out, Proposal 1a can be slightly updated as follows, assuming my understanding is correct.

For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· 28 and 56 symbols are supported as candidate values for 480 kHz and 960 kHz, respectively 
· FFS: For beamSwitchTiming, Whether to support additional candidate values 448 and 896 symbols for 480 kHz and 960 kHz, respectively 
· No additional candidate values are supported other than 28, 56, 448 and 596 symbolsabove values
· UE reports one value of the candidate values in OFDM symbols per each SCS

If we cannot have a consensus between Proposal 1 and Proposal 1a, we can take the common factor, i.e., the last bullet for those proposals.

	Apple 
	Support proposal 1. 

	Ericsson
	Support Proposal 1a with LGE's clarification above.

We would also be willing to compromise to the following:

Proposal 1a-2:
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· 28 and 56 symbols are supported as candidate values for 480 kHz and 960 kHz, respectively 
· No additional candidate values are supported other than 28, 56, 448 and 596 symbolsabove values
· UE reports one value of the candidate values in OFDM symbols per each SCS

	Nokia/NSB
	We are fine with Ericsson update proposal 1a-2

	OPPO
	Support Proposal 1

	Lenovo, Motorola Mobility
	Support proposal 1b and prefer Alt-1

	Qualcomm
	Support Proposal 1b with Alt-1

	Ericsson
	Support Proposal 1b

Prefer Alt-2.

For Alt-2, should include the following "… are supported as additional candidate values…"

	Intel
	Accept Proposal 1b.
Between the two alternatives our preference is Alt.2

	LG Electronics
	Support Proposal 1b

	Futurewei
	OK to support proposal 1b, prefer alt-1

	Huawei, HiSilicon
	If there is no way to agree on Proposal 1, we can support Proposal 1b in this meeting. 

	Samsung
	Support Proposal 1b

	OPPO
	Support Proposal 1b, prefer Alt-1.

	DOCOMO
	Fine with Proposal 1b.

	CATT
	Support Proposal 1b, prefer Alt-1.

	ZTE, Sanechips
	Support Proposal 1b

	Moderator
	Proposal 1b seems stable.

	Moderator
	3rd round discussion is closed. Please check the agreement in 2.1.5.4.



Conclusions from email discussion
Agreement:
For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 
· Support one of the following alternatives
· Alt-1: No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· Alt-2: 28 and 56 symbols are supported as additional candidate values for 480 kHz and 960 kHz, respectively 
· For UE capability signaling, UE reports one value of the candidate values in OFDM symbols per each SCS

maxNumberRxTxBeamSwitchDL
Observations and Proposals from Contributions
	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Observation 1: For 480kHz/960kHz, supporting the same values for maxNumberRxTxBeamSwitchDL as in 120kHz is challenging for UE implementation as well as system resource utilization. The benefits of keeping the legacy beam switching values need to be justified.
Proposal 2: Consider smaller values for maxNumberRxTxBeamSwitchDL in 480kHz and 960kHz, e.g., 2, 4, 7.

	[vivo, 2]
	Proposal 4:	the definition of maxNumberRxTxBeamSwitchDL should be discussed in case of different numerology configuration for DL and UL.

	[Spreadtrum, 3]
	Proposal 1: Regarding “maxNumberRxTxBeamSwitchDL”, the number of Tx and Rx beam changes UE can perform should be scale down to {2, 4, 7} within a slot.

	[InterDigital, 4]
	Proposal 4: maxNumberRxTxBeamSwitchDL should be supported for 480kHz/960kHz SCSs.
Proposal 5: As a slot duration decreases in 480kHz/960kHz SCSs, it is preferred to reduce candidate values of maxNumberRxTxBeamSwitchDL.
Proposal 6: Support the candidate values of 240 kHz by scaling down by 2 and 4 for 480kHz/960kHz SCSs, respectively. Additional values can be further discussed, if needed.

	[Sony, 5]
	Proposal 2 : Support new parameter value(s) of UE capability on maxNumberRxTxBeamSwitchDL for SCS 480kHz and SCS 960kHz respectively and these new values e.g. ‘n1’ and ‘n2’ can be FFS.

	[Samsung, 7]
	Proposal 3: Support following candidate values for maxnumberRxTxBeamSwitchDL
· For 480 kHz {2, 4}
· For 960 kHz {2}

	[CATT, 8]
	Observation 2: When SCS is 480KHz or 960KHz, the duration of each OFDM symbol would be shorter.  UE may not support performing beam switching as much as 14 times within a slot.
Proposal 3: For SCS 480/960 kHz, the minimum and maximum available value of maxNumberRxTxBeamSwitchDL should be reduced.

	[ZTE/Sanechips, 9]
	Proposal 1: For NR operation in 52.6 ~ 71 GHz, the following values of maxNumberRxTxBeamSwitchDL for SCS 120/480/960 kHz are preferred.
	Subcarrier spacing
	Proposed value of maxNumberRxTxBeamSwitchDL

	120 kHz
	4, 7, 14

	480 kHz
	[1], 2, 4, 7

	960 kHz
	[1], 2, 4, 7




	[Ericsson, 10]
	Proposal 8	    For 480 and 960 kHz SCS, support a value range of {4,7,14} for the UE capability parameter maxNumberRxTxBeamSwitchDL.

	[FUTUREWEI, 11]
	Proposal 4: For maxNumberRxTxBeamSwitchDL we propose the set {1, 2, 4,  7, [14]}. 

	[Nokia/NSB, 12]
	Proposal 1: Values for maxNumberRxTxBeamSwitchDL should be ≥2 for both 480 and 960 kHz SCS.

	[MediaTek, 17]
	Proposal 2: For maxNumberRxTxBeamSwitchDL, the candidate values of {4, 7, 14} supported in FR2-1 are reused for 120kHz in FR2-2.
Proposal 3: For maxNumberRxTxBeamSwitchDL, the UE should support at least {} for 480kHz and at least {1} for 960kHz in FR2-2. Additional values should be discussed after the RAN4 decision on the beam switching time in 480kHz and 960kHz.

	[Intel, 18]
	Proposal 2: For maxNumberRxTxBeamSwitchDL: Candidate value set is {2, 4, 7, 14} switches.

	[Apple, 19]
	· New value range for maxNumberRxTxBeamSwitchDL may need to be considered for 480/960kHz SCS depending on the RAN 4 conclusion on “Minimum duration between beam switches”.



Summary of views
	#
	Issue
	Companies’ views

	2.1
	maxNumberRxTxBeamSwitchDL
	Support smaller candidate values of maxNumberRxTxBeamSwitchDL for new SCSs (Note: the candidate values of 120kHz = (4, 7, 14))
· Huawei/HiSi, Spreadtrum, IDCC, Sony, Samsung, CATT, ZTE/Sanechips, FUTUREWEI, Nokia/NSB, MediaTek, Intel
· [Huawei/HiSi]: For 480kHz/960kHz, supporting the same values for maxNumberRxTxBeamSwitchDL as in 120kHz is challenging for UE implementation as well as system resource utilization. The benefits of keeping the legacy beam switching values need to be justified.
· [CATT]: For SCS 480/960 kHz, the minimum and maximum available value of maxNumberRxTxBeamSwitchDL should be reduced.
Proposed candidate values for 480 kHz 
· (1, 2): Sony
· (1, 2, 4, 7): Futurewei (with [14])
· (≥2): Nokia/NSB
· (2, 4): Samsung
· (2, 4, 7): Huawei/HiSi, Spreadtrum, IDCC, ZTE/Sanechips (with [1])
· (2, 4, 7, 14): Intel
· (≤3): MediaTek
· (4, 7, 14): Ericsson
Proposed candidate values for 960 kHz
· (≥1): MediaTek
· (1, 2): Sony,  
· (1, 2, 3): IDCC
· (1, 2, 4, 7): Futurewei (with [14])
· (2): Samsung (960 kHz)
· (≥2): Nokia/NSB
· (2, 4, 7, 14): Intel
· (4, 7, 14): Ericsson



1st round discussion
Observation 2
For maxNumberRxTxBeamSwitchDL, it is observed that majority of companies indicated that smaller candidate values than the candidate values of 120 kHz should be supported for 480 kHz and 960 kHz, while Ericsson indicated their preference to reuse the existing candidate values of 4, 7 and 14 symbols for new SCSs. In addition, majority of companies indicated their preference to support 2 and 4 symbols for 480 kHz and 2 for 960 kHz. 
Proposal 2
· For maxNumberRxTxBeamSwitchDL,
· Support at least 2 and 4 symbols as candidate values for 480 kHz
· Support at least 2 symbols as a candidate value for 960 kHz
· FFS: Support for additional candidate value(s)

	Company
	Input

	Moderator
	1st round discussion is closed. Please check the agreement in 2.2.3.3 and continue the discussion in 2.2.4.



Conclusions from GTW session
Agreement:
For maxNumberRxTxBeamSwitchDL,
· Support at least 2 and 4 as candidate values for 480 kHz
· FFS: 7
· Support at least 2 as a candidate value for 960 kHz
· FFS: Support for additional candidate value(s) including 4

2nd round discussion
Discussion
Please share your views on whether to support additional value (e.g., 7 for 480 kHz and 4 for 960 kHz). 

	Company
	Input

	Intel
	We support adding the values of 4 and 7 for both SCS 480 kHz and 960 kHz

	Qualcomm
	Support a candidate value of 1 for 960 kHz. We are fine for 7 and 4 in FFS. 

	LG Electronics
	We don’t have a strong opinion for each value, but we are OK with larger values than the agreed ones.

	Ericsson
	We support 7 and 4 for 480 and 960 kHz, respectively

	Xiaomi
	We prefer that these additional value should be supported for those high capability UEs.

	Lenovo, Motorola Mobility
	We also support additional values of 4 and 7 for both 480kHz and 960kHz

	ZTE, Sanechips
	Additional value 7 and 4/7 can be supported for 480 kHz and 960 kHz respectively.

	DOCOMO
	We are fine for the additional values in the FFS of the agreement.

	Samsung
	We think beam switching gap should be considered. If 2 symbols are required for the gap, additional value 7 cannot be used.

	Nokia/NSB
	We support additional values of 4 and 7 for both SCS 480 kHz and 960 kHz

	CATT
	Support additional values of 4 and 7 for both SCS 480 kHz and 960 kHz

	Apple
	We share view from Qualcomm to add ‘1’ as additional value for 960kHz SCS. 

On larger values, as commented by Samsung, it depends on the value of beam switching gap. We would prefer to defer the discussion on these until receiving RAN4 LS reply. We do not think it is urgent to conclude at this moment. 

	MediaTek
	We share the same view with Samsung and Apple that large value should be discussed after RAN4’s reply. However, RAN4’s reply might only have impact on the decision of “7” and we are fine with adding “4” for 960kHz with the condition that “1” should be also added as pointed out by Qualcomm and Apple.   

	Vivo
	1 symbol reserved for beam switching is enough for 480kHz and 960kHz, so 7 should be supported. 
We support to have candidate values [2,4,7] both for 480kHz and 960kHz. 

	Futurewei
	We are fine with supporting 7,4, for 480 and 960 kHz, respectively.  We are OK with considering value of 1 for 960 kHz.

	Huawei, HiSilicon
	We support adding 7 for 480 kHz and 4 for 960 kHz. We would be OK to add 7 for 960 kHz if there is a strong support for it.

	Sony
	We prefer to add value 1 for 960kHz which has similar requirement of value 2 for 480kHz (agreed in GTW session). Afterwards, we are fine to FFS value 4 for 960kHz and value 7 for 480kHz.  

	InterDigital
	We are fine with supporting 7 for 480 kHz and 1/4 for 960 kHz. 



2nd round discussion summary
The following is a summary of company support for additional candidate values of maxNumberRxTxBeamSwitchDL. 
· 480 kHz
· 7: Intel, Ericsson, Xiaomi, Lenovo/MotM, ZTE/Sanechips, Nokia/NSB, CATT, vivo, Futurewei, Huawei/HiSi, InterDigital
· 960 kHz
· 1: Qualcomm, Apple, MediaTek, Futurewei, Sony, InterDigital
· 4: Intel, Xiaomi, Lenovo/MotM, ZTE/Sanechips, Nokia/NSB, CATT, MediaTek (if 1 is supported), vivo, Futurewei, Huawei/HiSi, InterDigital
· 7: Intel, Lenovo/MotM, ZTE/Sanechips, Nokia/NSB, CATT, vivo, Futurewei, Huawei/HiSi (acceptable)
The moderator observed that majority of companies support 7 for 480 kHz and 4 for 960 kHz. On the other hand, most of UE implementation companies strongly prefer to add 1 for 960 kHz while other companies also want to support 7 for 960 kHz. Given that, proposals 2a and 2b are provided by the moderator for further discussion.
3rd round discussion
Proposal 2a
· For maxNumberRxTxBeamSwitchDL,
· Support 7 symbols as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4 symbols
· Support 1, 4 and 7 symbols as a candidate value for 960 kHz in addition to the agreed candidate values 2 symbols
· No additional candidate values are supported

Proposal 2b
· For maxNumberRxTxBeamSwitchDL,
· Support 7 symbols as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4 symbols
· Support 4 symbols as a candidate value for 960 kHz in addition to the agreed candidate values 2 symbols
· FFS: Whether to support 1 and/or 7 for 960 kHz

	Company
	Input

	Huawei, HiSilicon
	We prefer Proposal 2a.

	Qualcomm
	Support Proposal 2a.

	Futurewei
	Support proposal 2a

	Lenovo, Motorola Mobility
	Ok to support proposal 2a

	LG Electronics
	As commented earlier, we don’t have a strong opinion. However, we have one question to proponents of Proposal 2a. If the value of 7 is acceptable for 960 kHz SCS, why do we exclude 14 for 480 kHz SCS?
By the way, as we discussed online, ‘symbols’ can be removed…

	Ericsson
	Support Proposal 2b.

Regarding 1 as a candidate value, the consequence is that beam management procedures P2/P3 based on ap-CSI-RS become unusable since an aperiodic CSI-RS resource set is constrained to a single slot, and measurement/reporting cannot not span multiple slots. 

	ZTE, Sanechips
	Support Proposal 2a.

	MediaTek
	We support Proposal 2a except the bullet where 7 symbols is supported for 960kHz. We still think this values should wait for RAN4’s reply on beam switching gap.  

	Nokia/NSB
	Support Proposal 2a

	Huawei, HiSilicon
	Prefer Proposal 2a with this change:

·  For maxNumberRxTxBeamSwitchDL,
· Support 7 symbols as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4 symbols
· Support 1, 4 and 7 symbols as a candidate value for 960 kHz in addition to the agreed candidate values of 2 symbols
· No additional candidate values are supported


	DOCOMO
	We are fine with the principle of the Proposal 2a. But as commented by LGE and Huawei, the “symbols” need to be removed.

	CATT
	We prefer Proposal 2a.

	Samsung
	We prefer Proposal 2b. We do not see the necessity of value 7 for 960 kHz, since the value is too high for short period.

	InterDigital
	We prefer Proposal 2a. 

	Moderator
	Please note that “Symbols” has been removed from both Proposal 2a and 2b. 

	Intel
	Support Proposal 2b. The case of 1 switch/slot @ SCS 960 kHz should be studied.

	Xiaomi
	Agree with Ericsson.

	Vivo
	Support Proposal 2b
We support to have candidate values [2,4,7] for both 480kHz and 960kHz

	Ericsson 
	Support Proposal 2b


	CATT
	Support Proposal 2b
We support to have candidate values [2,4,7] for both 480kHz and 960kHz



3rd round discussion summary
The following is a summary of company support for Proposal 2a and Proposal 2b 
· Proposal 2a 
· Huawei/HiSi, Qualcomm, Futurewei, Lenovo/MotM, ZTE/Sanechips, MediaTek, InterDigital
· Proposal 2b
· Ericsson, Samsung, Intel, vivo, CATT

4th round discussion
Please continue discussion with Proposals 2a and 2b. 

Proposal 2a
· For maxNumberRxTxBeamSwitchDL,
· Support 7 as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4
· Support 1, 4 and 7 as a candidate value for 960 kHz in addition to the agreed candidate values 2
· No additional candidate values are supported

Proposal 2b
· For maxNumberRxTxBeamSwitchDL,
· Support 7 as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4
· Support 4 as a candidate value for 960 kHz in addition to the agreed candidate values 2
· FFS: Whether to support 1 and/or 7 for 960 kHz

Proposal 2c
· For maxNumberRxTxBeamSwitchDL,
· For 480 kHz, support 7 as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4
· For 960 kHz, support one of the following alternatives
· Alt-1: Support 1, 4 and 7 as candidate values for 960 kHz in addition to the agreed candidate values 2
· Alt-2: Support 4 as a candidate value for 960 kHz in addition to the agreed candidate values 2
· No additional candidate values are supported

	Company
	Input

	Samsung
	We prefer Proposal 2b. As we commented previously, we have concern regarding the value 7 for 960 kHz. The value ‘7’ seems too high for short period, and it may not be feasible if 2-symbol beam switching gap is required.

	DOCOMO
	Prefer Proposal 2a. Also can accept Proposal 2b.

	ZTE, Sanechips
	Our first preference is Proposal 2a and can go with Proposal 2b for the sake of progress.

	Intel
	Support Proposal 2b.

	Futurewei
	We prefer 2a but can also accept 2b.

	vivo
	Prefer proposal 2b

	Huawei, HiSilicon
	Proposal 2a is our first choice but we are OK with Proposal 2b. 

	Qualcomm
	Support Proposal 2a. 

	Apple 
	Support Proposal 2a. 

	Nokia/NSB
	Support Proposal 2a

	OPPO
	Support Proposal 2a

	Lenovo, Motorola Mobility
	Support Proposal 2c and prefer Alt-1

	MediaTek
	We are generally fine with Proposal 2c, but we still have concerns on the value of “7” in Alt-1. If we agreed on this proposal and RAN4’s reply on the switching gap doesn’t allow 7 beam switching within a 960kHz slot, then we need some fix for the agreement. Therefore, we still think value of “7” should be subject to RAN4’s reply

	Qualcomm
	Support Proposal 2c with Alt-1

	Ericsson
	Support Proposal 2c

Prefer Alt-2

	Intel
	We accept Proposal 2c.
Between the two alternatives for 960 kHz our preference is Alt.2

	LG Electronics
	Support Proposal 2c.

	Futurewei
	OK to support 2c, prefer alt-1

	Huawei, HiSilicon
	OK with Proposal 2c

	Samsung
	Support Proposal 2c

	OPPO
	Support Proposal 2c.

	DOCOMO
	Support Proposal 2c.

	CATT
	We support to have candidate values [2,4,7] for both 480kHz and 960kHz ,and not sure why this is not one option.

	ZTE, Sanechips
	Fine with Proposal 2c.

	Moderator
	Majority of companies supports Proposal 2c except one company.

	Moderator
	3rd round discussion is closed. Please check the agreement in 2.2.6.4.



Conclusions from GTW session
Agreement:
For maxNumberRxTxBeamSwitchDL,
· For 480 kHz, support 7 as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4
· For 960 kHz, support one of the following alternatives
· Alt-1: Support 1, 4 and [7] as candidate values for 960 kHz in addition to the agreed candidate values 2
· Alt-2: Support 4 as a candidate value for 960 kHz in addition to the agreed candidate values 2
· No additional candidate values are supported

Additional beam switching time delay d
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Proposal 3:  For the additional beam switching time delay d, when triggering PDCCH with 120kHz (480kHz) has a smaller subcarrier spacing than AP-CSI-RS or PDSCH, the supported value is obtained by multiplying a factor of two (eight) to the corresponding value for 60 kHz SCS.

	[InterDigital, 4]
	Observation 5: As well as other beam related parameters, processing time reduction may be difficult considering the similar DCI payload size and the more complex UE implementation.
Proposal 3: As shown in Table 2, support values scaled by 2x and 8x of Additional beam switching time delay d for 120kHz/480 kHz SCSs, respectively. 

	[CATT, 8]
	The value in specification (TS 38.214) may change as below:  
Table 1: Additional beam switching timing delay d
	µPDCCH
	d [PDCCH symbols]

	0
	8

	1
	8

	2
	14

	3
	26

	5
	48

	6
	90




	[ZTE/Sanechips, 9]
	Proposal 2: The following values can be considered for additional beam switching time delay d for triggering AP-CSI-RS when triggering PDCCH with 120/480kHz has a smaller SCS than AP-CSI-RS.
	µPDCCH
	d [PDCCH symbols]

	3
	28

	5
	56




	[Ericsson, 10]
	Proposal 7	  An upper bound on the value of the additional beam switching delay for cross-carrier triggering of aperiodic CSI-RS on carriers with different numerologies is d = 14 and 56 for µPDCCH = 3 and 5, respectively. Further discuss if these values can be tightened, e.g., by a factor of 2.

	[Intel, 18]
	Proposal 3: For additional beam switching delay , support [14] PDCCH symbols when  (SCS 120 kHz), support [56] PDCCH symbols when  (SCS 480 kHz).

	[Apple, 19]
	Proposal 1: For additional beam switching time delay ‘d’, reuse the absolute time defined for 60kHz i.e., 28 symbols for 120kHz and 112 symbols for 480kHZ.  

	[NTT DOCOMO, 20]
	· New parameter values need to be defined for beam switching time delay d for triggering AP-CSI-RS by a PDCCH with a smaller subcarrier spacing than that for AP-CSI-RS.



Summary of views
	#
	Issue
	Companies’ views

	3.1
	Value of additional beam switching time delay d for 120 kHz
	14 symbols
· Ericsson, Intel
· [Ericsson]: An upper bound on the value of the additional beam switching delay for cross-carrier triggering of aperiodic CSI-RS on carriers with different numerologies is d = 14 and 56 for µPDCCH = 3 and 5, respectively. Further discuss if these values can be tightened, e.g., by a factor of 2.
26 symbols
· CATT
28 symbols (Value of 60 kHz scaled by 2x)
· Huawei/HiSi, IDCC, ZTE/Sanechips, Apple
· [IDCC] As shown in Table 2, support values scaled by 2x and 8x of Additional beam switching time delay d for 120kHz/480 kHz SCSs, respectively.

	3.2
	Value of additional beam switching time delay d for 480 kHz
	48 symbols 
· CATT
56 symbols
· ZTE/Sanechips, Ericsson, Intel
· [Intel] For additional beam switching delay d, support [14] PDCCH symbols when μ_PDCCH=3 (SCS 120 kHz), support [56] PDCCH symbols when μ_PDCCH=5 (SCS 480 kHz).
112 symbols (Value of 60 kHz SCS scaled by 8x)
· Huawei/HiSi, IDCC, Apple
· [Huawei/HiSi] For the additional beam switching time delay d, when triggering PDCCH with 120kHz (480kHz) has a smaller subcarrier spacing than AP-CSI-RS or PDSCH, the supported value is obtained by multiplying a factor of two (eight) to the corresponding value for 60 kHz SCS.



1st round discussion
Observation 3
For additional beam switching time delay d, majority of companies supported 28 symbols for 120 kHz, however, no clear majority was observed for 480 kHz. 

Proposal 3
· For additional beam switching time delay d, support 28 symbols for 120 kHz
· FFS: value of 480 kHz

	Company
	Input

	Intel
	In Table 5.2.1.5.1a-1 from TS 38.214, there is no scaling applied for d value when  (15 kHz) and  (30 kHz). In our view, the same principle should be applied for  (60 kHz) and  (120 kHz) which results in d = 14 symbols for 120 kHz (i.e., same as for  (60 kHz)) instead of 28 symbols proposed by some companies.
One point here is that d parameter is used to specify an additional delay for A-CSI-RS and cross-CC scheduling when the SCS of PDCCH is smaller than A-CSI-RS/CC’s PDSCH. In case of cross-CC scheduling it means faster operation of the cross-CC scheduled PDSCH as it is based on SCS 480 kHz or SCS 960 kHz whereas  (120 kHz). With a larger value of d, e.g., 28 symbols, the PDCCH processing, including the additional delay, would become a bottleneck of the overall cross-CC operation with different SCSs. This is what we would like to avoid by proposing d = 14 OFDM symbols and d = 56 symbols for SCS 120 kHz and SCS 480 kHz, respectively.

	Qualcomm
	Ok to Proposal 3.

	LG Electronics
	We are fine with Proposal 3.

	Ericsson
	We share the same view as Intel, and thus have strong concerns with the above proposal.
Our understanding of the additional delay d is to allow time for decoding of the PDCCH containing, for example, the ap-CSI-RS trigger. It is preferrable for this to be not more than the slot duration for a 120 kHz reference slot. Hence we expect that an upper bound on d should be 14/56 OFDM symbols for 120/480 kHz, respectively.

	Xiaomi
	Support proposal 3.	

	Lenovo, Motorola Mobility
	We support the proposal

	ZTE, Sanechips
	Agree with Proposal 3.

	DOCOMO
	Fine with Proposal 3.

	Samsung
	Support the proposal

	Nokia/NSB
	Fine with the proposal. 

	CATT
	Fine with the proposal.

	Apple 
	Support the proposal. 

It should be noted that the additional beam switching delay for FR2-2 should follow the methodology adopted in FR2-1, instead of FR1. The reason is that the slot duration for FR2-1 is significantly reduced compared to FR1. Referring to the value adopted for 30kHz and 60kHz, it is almost linearly increased due to the shorter duration of 60kHz SCS, which was extensively discussed in Rel-16 MRDC enhancement. This should be extended to FR2_2 such that re-design/implement new hardware for this frequency range can be avoided. 

	MediaTek
	We support the proposal. In our view, this additional beam switching time is introduced on top of the agreed beam switching which follows the scaling principle we agreed. Therefore, unless it is allowed to have difference UE capabilities on the additional beam switching time, we suggest to follow the same scaling principle.

	Futurewei
	We are OK with this proposal.

	Huawei, HiSilicon
	We support the proposal.
We also support the same scaling approach for 480 kHz. We in fact find it a bit difficult to justify any approach other than scaling d: 
We don’t see how the absolute processing time of PDCCH in 120 kHz for CC-scheduling of a PDSCH in 960 kHz should be larger than the absolute processing time of PDCCH in 480 kHz for CC-scheduling of a PDSCH in 960 kHz (and as such, d should not be scaled) while, at the same time, we have already agreed that the absolute processing time of PDCCH in 120 kHz for scheduling of a PDSCH in 120 kHz can be the same as the absolute processing time of PDCCH in 480 kHz for scheduling of a PDSCH in 480 kHz (remember that we already agreed that timeDurationForQCL should be scaled)

	InterDigital
	We support the proposal and agree with Apple that the methodology of FR2-1 should be used for FR2-2. 



1st round discussion summary
The following is a summary of company support for proposal 3. 
Support of additional beam switching time delay for 120 kHz.
· Support proposal 3 (28 symbols): Qualcomm, LGE, Xiaomi, Lenovo/MotM, ZTE/Sanechips, Docomo, Samsung, Nokia/NSB, CATT, Apple, MediaTek, Futurewei, Huawei/HiSi, InterDigital
· Support 14 symbols: Intel, Ericsson
The moderator observed that majority of companies support 28 symbols as additional beam switching time delay for 120 kHz. Especially, Apple mentioned that additional beam switching delay for FR2-2 should following the methodology adopted in FR2-1 which was almost linearly increased due to the shorter duration of the symbol. On the other hand, Intel and Ericsson have concerns on 28 values as the value can be a bottleneck of the cross-CC operation. Based on the observation, the moderator provides proposal 3a in addition to proposal 3. Please continue discussion on proposals 3 and 3a. 

2nd round discussion
Proposal 3
· For additional beam switching time delay d, support 28 symbols for 120 kHz
· FFS: value of 480 kHz

Proposal 3a
· For additional beam switching time delay d, support 14 symbols for 120 kHz
· FFS: value of 480 kHz

	Company
	Input

	Huawei, HiSilicon
	We support Proposal 3

	Qualcomm
	Support Proposal 3.

	Futurewei
	Support proposal 3

	Lenovo, Motorola Mobility
	Support proposal 3

	LG Electronics
	Support Proposal 3.

	Ericsson
	We support Proposal 3a for the same reasons as described previously. 

	ZTE, Sanechips
	Support proposal 3

	MediaTek
	We support Proposal 3

	Nokia/NSB
	Support are fine with either Proposal 3 or Proposal 3a. 

	DOCOMO
	We are fine with proposal 3 or Proposal 3a.

	CATT
	We support Proposal 3

	Samsung
	Support Proposal 3

	Intel
	Support Proposal 3a.
Larger additional delay may be a bottleneck of the overall performance in operation scenario with cross-CC scheduling and different SCSs, as we commented in the 1st discussion round.

	Xiaomi
	Prefer porposal3.

	Vivo
	Support proposal 3



2nd round discussion summary
The following is a summary of company support for Proposal 2a and Proposal 2b. Please note that the moderator didn’t count Nokia/NSB and Docomo as they are fine with either proposal. 
· Proposal 3 
· Qualcomm, LGE, Xiaomi, Lenovo/MotM, ZTE/Sanechips, Samsung, CATT, Apple, MediaTek, Futurewei, Huawei/HiSi, InterDigital, vivo 
· Proposal 3a
· Ericsson, Intel

3rd round discussion
Please continue discussion with Proposals 3 and 3a. 
Proposal 3
· For additional beam switching time delay d, support 28 symbols for 120 kHz
· FFS: value of 480 kHz

Proposal 3a
· For additional beam switching time delay d, support 14 symbols for 120 kHz
· FFS: value of 480 kHz

Proposal 3b
· For additional beam switching time delay d of 120 kHz, support one of the following alternatives
· Alt-1: 14 symbols
· Alt-2: 28 symbols
· FFS: value of 480 kHz

	Company
	Input

	ZTE, Sanechips
	Support proposal 3

	Intel
	Support Proposal 3a

	Futurewei
	Support proposal 3

	vivo
	Prefer proposal 3

	Huawei, HiSilicon
	We support Proposal 3

	Qualcomm
	Support Proposal 3

	LG Electronics
	Support Proposal 3

	Apple 
	Support Proposal 3

	Ericsson
	Still support Proposal 3a

	OPPO
	Support Proposal 3

	Lenovo, Motorola Mobility
	Support proposal 3b and prefer Alt-2

	Qualcomm
	Support Proposal 3b with Alt-2

	Ericsson
	Support Proposal 3b

Prefer Alt-1

Editorial update: "FFS: value for 480 kHz"

	Intel
	Accept Proposal 3b.
Between the two alternatives our preference is Alt.1

	LG Electronics
	Support Proposal 3b. prefer alt-2

	Futurewei
	OK to support 3b

	Huawei, HiSilicon
	We can accept Proposal 3b. Our preference is Alt 2. 

	Samsung
	Support proposal 3b

	OPPO
	Support Proposal 3b, prefer Alt-2.

	DOCOMO
	Support proposal 3b

	CATT
	OK with support 3b

	ZTE, Sanechips
	Support proposal 3b and for 120kHz SCS, we prefer Alt 2.

	Moderator
	Proposal 3b seems stable.

	Moderator
	3rd round discussion is closed. Please check the agreement in 2.3.5.4.



Conclusions from email discussion
Agreement:
· For additional beam switching time delay d of 120 kHz, support one of the following alternatives
· Alt-1: 14 symbols
· Alt-2: 28 symbols
· FFS: value for 480 kHz

Beam switching gap and scheduling restrictions for higher SCSs
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Observation 2: This WI can discuss if the beam switching behavior between adjacent symbols is ambiguous in some cases and if it is necessary to clarify the definition of maxNumberRxTxBeamSwitchDL for those cases. 
Observation 3: For 960kHz and 480 kHz SCS, current scheduling restrictions cannot protect the reception or transmission of a signal with a higher priority when an adjacent symbol carries a signal with a lower priority and using a different beam.
Proposal 4: For 960 kHz and 480 kHz SCS, apply further scheduling restrictions on the adjacent symbols to the signal with a higher priority when the adjacent symbol carries a signal with a lower priority and using a different beam.

	[Spreadtrum, 3]
	Observation 1: For the presence of gap symbol(s), some impact may exist for scheduling.

	[Lenovo/MotM, 6]
	Observation 1: For supporting NR from 52.6 GHz to 71 GHz in Rel. 17, for the agreed higher subcarrier spacings (numerologies) such as 960kHz, beam switching issue would appear between the contiguous transmissions (such as SSB beams) since the CP length would not be enough for beam switching, and an extra gap might be needed to prevent performance degradation
Proposal 1: For supporting NR from 52.6 GHz to 71 GHz in Rel. 17, if higher subcarrier spacings (numerologies) are adopted for SSB, then to allow the beam switching between contiguous SSBs, a gap (for example a symbol gap or post prefix) should be supported between contiguous SSB at least for 960kHz SCS

	[Samsung, 7]
	Proposal 4: Reserve one symbol for beam switching gap when using 480 kHz and 960 kHz SCSs.

	[CATT, 8]
	Observation 4: In order to guarantee the reception performance of PDSCH, the additional beam switching gap need to be reserved before the PDSCH.
Proposal 5: When the additional beam switching gap is introduced, QCL assumption needs to be investigated.

	[ZTE/Sanechips, 9]
	Observation 1: Rel-15/16 NR specifications have enough flexibility to support beam switching for non-SSB channels/signals with new SCSs 480 kHz and 960 kHz, even if the lengths of CP are not enough for beam switching.

	[Ericsson, 10]
	Proposal 9	  To allow efficient configuration of reference signal resource sets for beam management for 480/960 kHz SCS, RAN1 should further discuss the introduction of some form of UE capability signalling that can provide the network with knowledge related to the UE beam switch time (on the order of 10s of ns, rather than 10s of symbols).

	[FUTUREWEI, 11]
	[bookmark: _Hlk78553109]Proposal 1: For both 480 kHz and 960 kHz SCS, UE is not expected to be able receive downlink data or control channel or reference signals with different QCL-TypeD properties on adjacent symbols within a slot if that violates its signaled beam switch capability or if this capability is not signaled.
Proposal 2: Precedence relations must be defined to allow a UE incapable of adjacent symbol beam switch, to determine which symbol(s), if any, to switch on for all instances entailing adjacent symbol beam switch.   

	[Nokia/NSB, 12]
	Proposal 2: No explicit beam switching gap is introduced between DL signals and channels.

	[NEC, 13]
	Proposal 2: A gap for beam switching or directional LBT should be introduced for multiple-PDSCH scheduling.

Proposal 3: UE should apply the QCL assumption(s) of the smallest CORESET ID that LBT succeed in the latest slot for each PDSCH when some or all of the scheduled PDSCHs of the multiple PDSCH have scheduling offset less than timeDurationForQCL for shared spectrum.

	[Qualcomm, 15]
	Proposal 1: Introduce a minimum interval between start of two consecutive beam switches.
· The value can be X symbols per SCS and can be UE capability. 

Proposal 2: Introduce explicit beam switch gaps at least in the following scenarios for 480 and 960 KHz SCSs.
· Between different SSBs.
· Between CSI-RS resources in a resource set with higher layer parameter Repetition configured as ON.


	[Intel, 18]
	Observation 1: For larger SCS, the configuration of time gaps between PDSCH and CSI-RS does not require new specification work as the gaps could be configured relying on existing NR mechanisms.

	[NTT DOCOMO, 20]
	· For beam switching between SRS/PUCCH/PUSCH, whether/how to define the beam switching gap depends on RAN4 conclusion on “transient period” and “UE beam switching time (beam direction switch only)”.
· Value(s) for the SRS antenna switching gap should be defined for 480 and 960kHz SCS.



Summary of views
	#
	Issue
	Companies’ views

	4.1
	Introduction of beam switching gap or scheduling restriction
	Beam switching gap: Lenovo/MotM, Samsung, CATT, NEC, NTT Docomo (SRS)
· [Lenovo/MotM]: beam switching issue would appear between the contiguous transmissions (such as SSB beams) since the CP length would not be enough for beam switching, and an extra gap might be needed to prevent performance degradation.
· [Qualcomm]: Introduce explicit beam switch gaps at least in the following scenarios for 480 and 960 KHz SCSs.
· Between different SSBs.
· Between CSI-RS resources in a resource set with higher layer parameter Repetition configured as ON.
Scheduling restriction: Huawei/HiSi, Spreadtrum, FUTUREWEI
· [FUTUREWEI]: For both 480 kHz and 960 kHz SCS, UE is not expected to be able receive downlink data or control channel or reference signals with different QCL-TypeD properties on adjacent symbols within a slot if that violates its signaled beam switch capability or if this capability is not signaled.
No: ZTE/Sanechips, Nokia/NSB, Intel, 
· [ZTE/Sanechips] Rel-15/16 NR specifications have enough flexibility to support beam switching for non-SSB channels/signals even if the lengths of CP are not enough for beam switching

	4.2
	Introduction of UE capability reporting on UE beam switching time
	Yes: Ericsson, Qualcomm
· [Ericsson] To allow efficient configuration of reference signal resource sets for beam management for 480/960 kHz SCS, RAN1 should further discuss the introduction of some form of UE capability signalling that can provide the network with knowledge related to the UE beam switch time (on the order of 10s of ns, rather than 10s of symbols).



1st round discussion
Observation 4
For introduction of beam switching time gap, 10 companies indicated their views to support beam switching gap or scheduling restriction as CP length of new SCSs would not be enough. However, 5 companies indicated that beam switching issues can be handled by gNB implementation. In addition, 2 companies indicated their preference to introduce new UE capability signaling to report UE beam switch time.  
Please share your views on whether/how to support beam switching time gap, scheduling restriction and UE capability signaling to report UE beam switch time.
	Company
	Input

	Intel
	We acknowledge time gaps may be needed in some scenarios. That’s why we actively support introducing of time gaps between consecutive SSBs with SCS 480 kHz/960 kHz. However, in our understanding, for signals/channels other that SSB there is enough flexibility to put time gaps if necessary relying on existing frameworks.

	Qualcomm
	Support beam switching gap for 480 and 960. We are fine for UE capability on beam switch time. 

	LG Electronics
	Different from SSB, UE may need a beam switching gap greater than CP/symbol duration between DL/UL signals/channels. We prefer to define a prioritization rule in case UE cannot transmit/receive two adjacent signals/channels properly. Regarding UE capability, if RAN4 may define a couple of candidates for UE beam switching time, we support to introduce UE capability signaling to report one of the candidate values.

	Xiaomi
	We think that the scenarios or channels/signals which the beam switching time gap needs to be introduced in should be decided first.

	Lenovo, Motorola Mobility
	We support the introduction of some UE capability signaling to report UE beam switch time. And then the network should take care to not schedule beam switching without the required gap, if needed, based on UE’s capability 

	ZTE, Sanechips
	We think Rel-15/16 NR have enough flexibility to support beam switching for non-SSB channels/signals if the lengths of CP are not enough for beam switching. For SSB, its pattern is being discussed in A.I. 8.2.1. 

	DOCOMO
	For 480/960 kHz SCS, the CP length may be not enough for beam switching between consecutive transmissions. Therefore, we support to specify beam switching gap in RAN1 and/or RAN4.
For beam switching between consecutive SSBs, CSI-RSs, etc, the gap can be reserved by SSB pattern design and gNB configuration/scheduling. For beam switching gap between SRS/PUCCH/PUSCH, besides configuration/scheduling aspect, we prefer to also specify in RAN1: UE behavior when the gap between consecutive UL channels/signals is not enough for beam switching.
Moreover, SRS antenna switching gap also needs to be discussed for NR in 52.6 – 71 GHz. In FR1 and FR2-1, minimum guard period between two SRS resources of an SRS resource set for antenna switching is defined for each SCS from 15 kHz to 120 kHz (as in the following table). Value(s) for the SRS antenna switching gap should also be defined for 480 and 960 kHz SCS.

	Samsung
	If beam switching time gap is introduced, at least SSB pattern should include the gap. For receiving data, the gap can be handled by implementation. In addition, some restrictions can be considered for some cases (e.g. PDCCH and PDSCH overlapping…). For UE capability support UE capability for UE beam switching time.

	Nokia/NSB
	In gNB perspective, we don’t see any need for beam switching gap. If beam switching gap is required for UE’s RX beam switching, it should be first clarified. 

	Convida Wireless
	The beam switching gap may need further study for several use cases especially for higher SCS like 960 KHz. 

	MediaTek
	We suggest to discuss such switching gap and the related capability after RAN4’s reply.

	Futurewei
	We support introducing indication of UE beam switch capability and accordingly specifying precedence rules and scheduling restrictions in light of the likely need for beam switching gap for at-least certain class of UEs.

	Huawei, Hisilicon
	In our view, CP in 480/960 kHz cannot absorb the max{gNB, UE} beam switching latency (for gNB it is tentatively [59 ns], for UE values of up to 200 ns are being discussed in RAN4), channel delay spread, MIMO TAE, and the synchronization inaccuracies tolerance level in RAN4 specifications (at least judging based on the specified values for 120 kHz in FR2-1). Regarding tolerated synchronization inaccuracies, please note to the following two examples:
· “timing advance adjustment accuracy” in 7.3.2.2 of 38.133 for 120 kHz in FR2-1 is +- 32 Tc, which, on its own, is around +- 16 ns. Therefore, up to 32 ns inaccuracy should be assumed in TA adjustment of the UE in FR2-1. We don’t know this value for 480/960 kHz in FR2-2 yet, but, optimistically, assuming that it reduces to +- 10 ns, still, this, alone takes up around 28% (14%) of the CP of 960 (480) kHz SCS.
· “Initial transmission timing error” requirement in 7.1.2 of 38.133 with the following description:
	
· 7.1.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission..
[….]

Table 7.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]






   So, the Initial transmission timing error in FR2-2 for 480/960 kHz should be in the level of X*64*Tc. Even if we optimistically assume that X=1 (as opposed to X=3 or 3.5 in FR2-1), The initial transmission timing error would be around another 32 ns which, alone, is around 44% (22%) of the CP of 960 (480) kHz SCS. 

Therefore, we believe that a single OFDM symbol transition time should be considered when UE or gNB switches beam in 480/960 kHz. How to specify this “transition symbol” depends on the signal/channel:
· For SSB pattern and PRACH configuration: A symbol should be reserved as “beam switching gap” between consecutive SSBs and Ros
· For other signals/channels: Prioritization rules should be defined so that the UE is not expected to receive or transmit a signal/channel with a lower priority on an adjacent symbol to a signal/channel with a higher priority if lower and higher priority signals/channels are not QCL-D. Examples of signals/channels relative priorities are provided in the following Table:
Table 1 Priority level example
	Priority Level
	Signal(s)

	0
	SSB, CSI-RS for L1-RSRP

	1
	CORESET 0

	2
	CORESET N, N=1, 2, …

	3
	CSI-RS for tracking/CQI

	4
	PDSCH DMRS

	5
	PDSCH data symbol



Question for Intel: For the sake of our understanding, would you please explain “existing frameworks” in “for signals/channels other that SSB there is enough flexibility to put time gaps if necessary relying on existing frameworks”? Are you referring to extending prioritization rules on the colliding symbols (current mechanism) to adjacent symbols or is it some other mechanism? 

	InterDigital
	We also believe that beam switching time can be handled by gNB implementation. We are fine to introduce UE capability signaling for UE beam switching capability.


1st round discussion summary
The following is a summary of company support on beam switching gap or scheduling restriction. 
· Support: Qualcomm, Docomo, Samsung, Huawei/HiSi, Futurewei
· No support: Intel, ZTE/Sanechips, Nokia/NSB, InterDigital
· Others: Xiaomi (scenarios should be decided first), Convida (further study is needed), MediaTek (hold the discussion), 
Support UE capability on beam switching time.
· Support: Qualcomm, LGE, Lenovo/MotM, Samsung, Futurewei, InterDigital
The moderator observed that 5 companies are supporting introduction of beam switching gap/UE capability for the case that CP length is not enough for beam switching. On the other hand, 6 companies do not prefer to introduce beam switching gap/UE capability as they believe that gNB can handle beam switching time issue by gNB implementation as gNB has enough flexibility to handle. In addition, 3 companies prefer to further study required scenarios or hold the discussion. For UE capability signaling on beam switching, the moderator observed majority of companies are supporting without any objection. Given that, the moderator provides proposal 4 based on the observation. 

2nd round discussion
Proposal 4
Support UE capability signaling to report UE beam switching time
· FFS: UE capability signaling details

	Company
	Input

	Huawei, HiSilicon
	We think beam switching gap (for at least SSB/PRACH) and scheduling restriction for other signals/channels should be supported for 480/960 kHz. We find the idea of introducing UE capability signaling to report UE beam switching time impractical at least for Rel-17. 
First, we don’t see how some Ues being faster that other Ues to switch their beams can affect the design of SSB, CORESET for non-unicast SI and corresponding PDSCH, and PRACH. 
Second, even if the beam switching time of some Ues (whose values are not agreed yet in RAN4 for FR2-2 but, based on current discussions, is likely to be bounded by 100 or 200 ns) is less than the CP of 960/480 kHz SCS (73/146 ns), the beam switching gap is not meant to only deal with the beam switching time delay in an isolation. Beam switching gap is supposed to deal with the compound time of beam switching time + panel switching time + MIMO TAE + UE timing errors (eg, timing advance adjustment accuracy and Initial transmission timing error as discussed in our first round of comments) when this compound time exceeds the (CP time – Channel delay spread). Values of none of above parameters are agreed yet for FR2-2 in RAN4 and, at least some of them, are likely remain unknown by the end of conclusion of Rel-17 in RAN1. For the sake of argument, let’s assume that we introduce a UE capability for beam switching time. How are we going to specify UE behavior with it? Are we going to, for instance, specify that if the UE bam switching delay is less than CP time, scheduling restriction is not required? Then, what about the compound effect of panel switching time + MIMO TAE + UE timing errors + Channel delay spread? Are we going to also provide further UE capabilities for panel switching time and UE timing errors and then try to explain UE behavior with three different UE capabilities X and Y and Z and say that if X+Y+Z are less than CP-gNB MIMO TAE, then beam switching gap is not required? We find this approach of introducing UE capability(ies) quite impractical at least for Rel-17. 

	Qualcomm
	Support Proposal 4

	Futurewei
	We prefer proposal 4

	Lenovo, Motorola Mobility
	Support proposal 4

	LG Electronics
	First of all, we need to clarify whether UE capability in this proposal is different from timeDurationForQCL/beamSwitchTiming/beamReportTiming or not.

	Ericsson
	It seems that we should wait until RAN4 has concluded on UE beam switching times, also considering whether or not there is any difference between receive beam switching and transmit beam switching. 

	ZTE, Sanechips
	We have no see a need and do not think it is necessary to introduce UE capability signaling to report UE beam switching time.

	Nokia/NSB
	We share view with ZTE and Ericsson. 

	DOCOMO
	We support to Proposal 4.

	CATT
	Don’t see the need to introduce this UE capability.

	NEC
	Firstly, we think beam switching gap should be supported for 480/960 kHz. Secondly, we also think it is not necessary to introduce UE capability signaling to report UE beam switching time.

	Samsung
	Support proposal 4, but we are also Ok to wait until Ran4’s reply

	Intel
	Usually, the UE capabilities are discussed in the end of WID. We are fine with the proposal but prefer to wait.

	Xiaomi
	We do not see the necessity of introducing UE capability signaling to report UE beam switching time.

	Vivo
	We prefer to defer the discussion until we get input/feedback from RAN4



2nd round discussion summary
The following is a summary of company support for Proposal 4. 
· Support Proposal 4
· Qualcomm, Lenovo/MotM, Docomo
· No/ Hold the discussion for RAN4’s response
· Huawei/HiSi (Beam switching gap or scheduling restriction), Ericsson, ZTE/Sanechips, Nokia/NSB, CATT, NEC, Samsung, Intel, vivo
The moderator observed that majority of companies do not support UE capability indication on beam switching or prefer to hold the discussion until RAN4’s response.
3rd round discussion
The moderator observed that no majority of proposals on beam switching gap/scheduling restriction. In addition, some companies proposed deferring the discussion until RAN4’s response. Given that, the moderator proposes to defer the discussion. 

	Company
	Input

	ZTE, Sanechips
	Agree with Moderator proposal to defer the discussion.

	Intel
	Agree with moderator’s suggestion

	Futurewei
	OK to defer

	vivo
	Agree with moderator’s suggestion

	Huawei, Hisilicon
	We don’t see the need to introduce UE capability but are also OK to defer the discussion

	Moderator
	3rd round discussion is closed. 



3rd round discussion summary
All companies indicated that they prefer to defer the discussion. The discussion is closed. 
Other parameters
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[vivo, 2]
	1. As a UE capability, UE can report buffer capability (e.g., number of symbols).
Proposal 3:	The value 48 for threshold of beam switching should be retuned accordingly.

	[Ericsson, 10]
	[bookmark: _Toc78892549]Observation 1 To support 480 and 960 kHz, RAN1 needs to discuss how to extend the signaling of the triggering offset for an aperiodic CSI-RS resource set (aperiodicTriggeringOffset) to cover a wider range than 0 .. 31 slots. Signaling of up to 192 slots is needed with a sufficient level of granularity.

	[LG Electronics, 16]
	Proposal #1: When one of the values {224x4, 336x4} for 480 kHz or one of the values {224x8, 336x8} for 960 kHz is provided for beamSwitchTiming, define 192 symbols for 480 kHz or 384 symbols for 960 kHz as the beam switching threshold which is used to determine different QCL assumptions for triggered aperiodic CSI-RS depending on the offset between PDCCH and CSI-RS.



1st round discussion
Observation 5
Two companies indicated their preference to define beam switching threshold for 480 kHz and 960 kHz. In addition, 1 company indicated their view to extend the triggering offset for an aperiodic CSI-RS resource set. 
Please provide your views on the beam switching threshold and extension of the triggering offset for an aperiodic CSI-RS resource set. 

	Company
	Input

	Intel
	Regarding the beam switch timing threshold, our understanding is that such kind of threshold has been supported in FR2-1 for smaller SCS and is equal to 48 symbols, for example, assuming SCS 120 kHz. Some companies propose just to scale this value accordingly for SCS 480 kHz/960 kHz. We support this proposal.

	Qualcomm
	We are fine to scale the threshold accordingly for 480 and 960.

	LG Electronics
	As one of proponents, we support to scale beam switching threshold for 480/960 kHz SCS.

	Ericsson
	It seems okay to scale the threshold for 480 and 960. Is our understanding correct that the scaled threshold is 4*48 and 8*48 for 480/960 kHz, respectively?

For the issue we raised in our contribution, it seems that with such large numbers for, e.g., timeDurationForQCL, that we will need to increase the value range of the slot offset configured as part of a CSI-RS resource set.  

	Vivo
	We support to scale the threshold of 48 accordingly for 480 (4x) and 960 kHz (8x).

	Lenovo, Motorola Mobility
	We support to scale the threshold values for 480kHz and 960kHz

	ZTE, Sanechips
	The scaled value of 48 symbols can be defined as the beam switching threshold for 480/960kHz. For extension of the triggering offset for an aperiodic CSI-RS resource set, up to 32*8 slots is enough for  SCS 480/960kHz.

	Samsung
	We support the scaling the beam switching threshold for 480 kHz and 960 kHz

	Nokia/NSB
	We are OK to scale up the threshold value for 480kHz and 960kHz.

	Vivo2
	We’d like to raise another issue of UE buffer requirement related to proposal 2 in our contribution [2] captured in section 2.5.1 of this summary. 
Now that the processing time and beam switching etc. for 480 and 960 kHz SCS are scaled in terms of symbols from that of 120 kHz SCS while keeping the same absolute time, we believe the requirement on UE buffer is greatly increased. For instance, in the same time duration, buffering for 8x OFDM symbols for 960kHz comparing to the case for 120kHz. We think a UE capability to report UE buffering capability may be beneficial for different UE implementation.  
We’d like to hear other companies’ view on this issue.


	Futurewei
	We are fine to adopt scaling to obtain the threshold Values. We want to know from vivo about what values they have in mind for the proposed buffering capability since this capability may become a limiting factor on other parameters. 

	Huawei, HiSilicon
	For the threshold values 48 or 48+  mentioned in Clauses 5.2.1.5.1 and 5.2.1.5.1a of 38.214, we agree to scale 48 to 4*48 for 480 kHz and 8*48 to 960 kHz. 

	InterDigital
	We support scaling the beam switching threshold for 480/960 kHz SCSs and extension of the slot offset for an aperiodic CSI-RS resource set. 

	Vivo
	Respond to Futurewei:
Thanks for your question. 
Our thinking is to introduce a set of values as UE buffering capability. For example, some lower value for Ues to maintain the same buffering requirement as that for 120 kHz in FR2. Consequently, those Ues which reported lower value as UE buffering capability may not be able to support multi-PDSCH scheduling when the number of scheduled PDSCH is over some threshold.  

	Futurewei
	Response to Vivo: Thanks for your reply. We are wondering about connection of this capability to TimeDurationforQCL since UE may have to buffer symbols for that many symbols anyway. Could you please clarify.



1st round discussion summary
The following is a summary of company support on beam switching threshold and extension of the triggering offset for an aperiodic CSI-RS resource set. 

Beam switching threshold
· Support the scaled the thresholds 192 symbols for 480 kHz and 384 symbols for 960 kHz
· Intel, Qualcomm, LGE, Ericsson, vivo, Lenovo/MotM, ZTE/Sanechips, Samsung, Nokia/NSB, Futurewei, Huawei/HiSi, InterDigital
Extension of the slot offset for an aperiodic CSI-RS resource set
· Support the extension
· Ericsson, ZTE/Sanechips (32*8 slots), InterDigital
The moderator observed several supports on the beam switching threshold with the scaled thresholds. On the other hand, not many companies expressed their views on the extension of the slot offset of an aperiodic CSI-RS resource set. In addition, vivo indicated their view to discuss increased UE buffer requirement considering increased number of OFDM symbols with new SCSs. Based on the observation, the moderator request additional inputs on proposal 5, the extension of the slot offset of an aperiodic CSI-RS resource set and increased UE buffer requirement. 

2nd round discussion
Discussion
Please provide your views on the extension of the slot offset of an aperiodic CSI-RS resource set and increased UE buffer requirement.

	Company
	Input

	Qualcomm
	Open to discuss slot offset extension. Not support to report UE buffer capability. 

	 Futurewei
	We are open to discuss both issues. Need for extension of slot offset values is more clear to us, but UE buffer capability needs more details. 

	LG Electronics
	Open to discuss slot offset extension.
One question on increased UE buffer requirement for clarification: What is the difference between minK0 introduced for power saving and UE buffering capability?

	Huawei, HiSilicon
	Open to discuss it

	DOCOMO
	Open to discuss slot offset extension. We are not sure about the specification impact of the UE buffering capability. 
Moreover, we think SRS antenna switching gap also needs to be discussed for NR in 52.6 – 71 GHz. In FR1 and FR2-1, minimum guard period between two SRS resources of an SRS resource set for antenna switching is defined for each SCS from 15 kHz to 120 kHz (as in the following table). Value(s) for the SRS antenna switching gap should also be defined for 480 and 960 kHz SCS.s



Proposal 5
· For beam switching threshold, support 192 symbols for 480 kHz and 384 symbols for 960 kHz

	Company
	Input

	Huawei, HiSilicon
	We support to scale the thresholds to 192 symbols for 480 kHz and 384 symbols for 960 kHz


	Qualcomm
	Support Proposal 5

	Futurewei
	Support Proposal 5

	Lenovo, Motorola Mobility
	Support proposal 5

	LG Electronics
	Support Proposal 5.

	Ericsson
	We support Proposal 5 in principle, but we think a note should be added to make it clear what threshold we’re talking about. Huawei pointed out the specific section of 38.214 for this.

	ZTE, Sanechips
	Support Proposal 5

	Nokia/NSB
	Support Proposal 5

	CATT
	Support Proposal 5

	Samsung
	Support Proposal 5

	Intel
	Support Proposal 5



2nd round discussion summary
All companies indicated that they support Proposal 5. In addition, Ericsson prefer to add a note to point out the specific section of 38.214 for better clarity. 
Conclusions from GTW session
Agreement:
For the threshold values 48 or 48+  mentioned in Clauses 5.2.1.5.1 and 5.2.1.5.1a of 38.214, scale 48 to 4*48 for 480 kHz and 8*48 for 960 kHz.

3rd round discussion
For the extension of the extension of the slot offset of an aperiodic CSI-RS resource set and increased UE buffer requirement, majority of companies indicated further study on this issue. Given that, the moderator proposes to defer the discussion. 

	Company
	Input

	ZTE, Sanechips
	Agree with Moderator proposal to defer the discussion.

	Futurewei
	Agree with moderator

	Qualcomm
	Support to defer

	OPPO
	Agree with moderator

	Moderator
	3rd round discussion is closed. 



3rd round discussion summary
All companies indicated that they prefer to defer the discussion. The discussion is closed. 
Multiple QCL Assumptions for Multiple PDSCHs/PUSCHs
Multiple QCL assumptions based on timeDurationForQCL
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Observation 4: In the slots with offset smaller than timeDurationForQCL, UE may receive and buffer signals in each slot using a different beam associated with the lowest CORESET ID of the latest monitored slot.
Proposal 5: When the offset of the scheduled PDSCHs using single DCI is smaller than timeDurationForQCL, support receiving each of those PDSCHs with a default TCI state that is associated with a monitored search space with the lowest CORESET ID in the latest slot to that PDSCH.

	[vivo, 2]
	Proposal 5:	only support single QCL assumption for multiple PDSCHs scheduled by a single DCI

	[Spreadtrum, 3]
	Proposal 2: The scheduled PDSCHs with scheduling offset less than timeDurationForQCL are assumed to be quasi co-located with the lowest CORESET ID, and the scheduled PDSCHs with scheduling offset equal to or greater than timeDurationForQCL are assumed to be quasi co-located with the RS(s) in the TCI state.
Proposal 3: In case of when all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL, the scheduled PDSCHs are assumed to be quasi co-located with the lowest CORESET ID.

	[InterDigital, 4]
	Proposal 7: When all or some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL, apply a beam of the firstly scheduled PDSCH for all of the scheduled PDSCHs.

	[Sony, 5]
	Proposal 5	: For single DCI scheduled multiple PDSCH, UE applies the same default Rx beam from the 1st PDSCH to the last PDSCH.
Proposal 6	: For the case when all scheduled PDSCH are within timeDurationForQCL, UE applies the same default Rx beam of the 1st PDSCH to all other PDSCH.

	[Lenovo/MotM, 6]
	Proposal 4: For NR operation between 52.6 GHz and 71 GHz with high subcarrier spacing values such as 480kHz and 960kHz, specify enhancements to support multiple default beams association for multiple PDSCHs scheduled by single DCI:
· PDCCH CORESET can be associated with multiple QCL assumptions (beams) that can be used to determine multiple default beams based on lowest CORESET ID
· Duration/applicability for each of the default beams can also be associated to allow UE to determine when to switch from one default beam to another during the duration of multiple PDSCH transmission

	[Samsung, 7]
	Proposal 5:  Use the first PDSCH occasion as a reference to determine the latest slot containing CORESET to monitor for the case when all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL
Proposal 6: Use indicated QCL assumption when an enough gap for beam switching is provided, otherwise keep default QCL assumption.

	[CATT, 8]
	[bookmark: OLE_LINK28][bookmark: OLE_LINK23]Observation 3: In some scenarios, PDSCH(s) QCL’d with the RS in the TCI state indicated by the DCI can achieve reception gain; while in other scenarios PDSCH(s) QCL’d with the PDSCH(s) which have scheduling offset less than timeDurationForQCL can achieve reception gain.
Proposal 4: When some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL and some have scheduling offset equal to or greater than timeDurationForQCL, both options below should be supported for the scheduled PDSCHs have scheduling offset equal to or greater than timeDurationForQCL. FFS conditions to determine the QCL assumption.
· The scheduled PDSCHs quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state in DCI.
· The scheduled PDSCHs quasi co-located with the RS(s) based on the activated TCI states in the first slot with the scheduled PDSCH.

	[ZTE/Sanechips, 9]
	Proposal 3: If all PDSCHs scheduled by a single DCI with scheduling offsets less than the threshold timeDurationForQCL, same default QCL assumption(s) can be adopted.
· All scheduled PDSCHs follows a same default QCL assumption as the first PDSCH
Proposal 4: If all PDSCHs scheduled by a single DCI with the scheduling offset equal to or greater than the threshold timeDurationForQCL, same QCL assumption(s) can be adopted.
· Case 1-1: tci-PresentInDCI is set as ‘enabled’ and the DCI format has TCI field present
· Single QCL assumption based on the indicated single TCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI is not configured or the DCI format has no TCI field present
· QCL assumption of the single DCI that schedules multi-PDSCHs is applied for all scheduled PDSCHs
Proposal 5: If some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL while some have scheduling offset equal to or greater than timeDurationForQCL
· All PDSCH(s) that has scheduling offset less than timeDurationForQCL follows a same default QCL assumption, as given in Proposal 3
· All PDSCH(s) that has scheduling offset equal to or greater than timeDurationForQCL follows a same QCL assumption, as given in Proposal 4

	[Ericsson, 10]
	[bookmark: _Toc78962522][bookmark: _Ref78821060]For single-TRP operation, for multiple PDSCHs scheduled by a single DCI support the following:
· [bookmark: _Toc78962523]Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL
· [bookmark: _Toc78962524]Case 1-1: tci-PresentInDCI enabled
· [bookmark: _Toc78962525]The UE applies the same QCL assumption corresponding to the TCI state indicated by the single TCI field in DCI for all scheduled PDSCHs
· [bookmark: _Toc78962526]Case 1-2: tci-PresentInDCI disabled
· [bookmark: _Toc78962527]The UE applies the same default QCL assumption for all scheduled PDSCHs (DefaultQCL1)
· [bookmark: _Toc78962528]Case 2: PDSCH scheduling offset for any PDSCH < timeDurationForQCL
· [bookmark: _Toc78962529]The UE applies the same default QCL assumption for all scheduled PDSCHs (DefaultQCL2)

[bookmark: _Toc78962530]For Case 1-2 in Proposal 1, the default QCL assumption DefaultQCL1 is provided by the active TCI state associated to the CORESET corresponding to the detected scheduling DCI. Note: this is analogous to Rel-16 for single-PDSCH scheduling when the PDSCH scheduling offset is ≥ timeDurationForQCL.

[bookmark: _Toc78962531]For Case 2 in Proposal 1, default QCL assumption DefaultQCL2 is the default QCL assumption corresponding to the first scheduled PDSCH, i.e., the one with the smallest scheduling offset. The default QCL assumption for the first PDSCH is the same as that specified in Rel-16 for single-PDSCH scheduling when the scheduling offset < timeDurationForQCL.


1. Support cross-carrier scheduling of multiple-PDSCHs with a single DCI. A single QCL assumption is applied for all scheduled PDSCHs in a parallel way to Proposal 1. For Case 1-1, the single QCL assumption is indicated by the TCI field in the scheduling DCI. The default QCL assumptions for Case 1-2 and Case 2 are defined in the same way as for cross-carrier scheduling in Rel-16.

	[FUTUREWEI, 11]
	Observation 1: Changes to Rel.15 default beam assumptions in single DCI multi-slot PDSCH scheduling can result in need for provisioning of larger number of gap symbols. 


	[Nokia/NSB, 12]
	Observation 1: If some of PDSCHs in multi-PDSCH scheduling are allocated with scheduling offset less than timeDurationForQCL the UE would have different QCL assumptions for the PDSCHs allocated with scheduling offset than timeDurationForQCL and for the PDSCH allocated with scheduling offset equal to and greater than timeDurationForQCL.
Proposal 3: Support single QCL assumption for the multi-PDSCH transmission in case of some of the PDSCHs are having lower scheduling offset than timeDurationForQCL.  
Observation 2: gNB can by the configuration/scheduling guarantee that the UE may apply the same QCL-TypeD RS for the reception of the multi-PDSCH transmission even though some of the PDSCHs would have scheduling offset less than timeDurationForQCL.
Proposal 4: NW ensures single QCL assumption across the slots for the multi-PDSCH transmission.

	[NEC, 13]
	Proposal 1: The current Rel-16 behavior can be directly extended to multiple-PDSCH scheduling. And different QCL assumption can be supported for multiple-PDSCH transmission.

	[OPPO, 14]
	Proposal 2: for multiple PDSCHs/PUSCHs scheduled by a single DCI for single TRP: 
· If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE shall follow the QCL assumption of the CORESET on the latest slot to determine the QCL assumption of the PDSCH. 
· If the offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than the threshold timeDurationForQCL, the UE shall follow the TCI-state indication in the DCI to determine the QCL assumption of the PDSCH.

	[Qualcomm, 15]
	Proposal 3: Support dedicated configuration of default PDSCH beam for better optimization flexibility.
· gNB can dynamically update the default PDSCH beam via MAC-CE.


	[LG Electronics, 16]
	Proposal #2: Consider the following approaches when all or some of PDSCHs scheduled by a single DCI have scheduling offset less than timeDurationForQCL.
· Approach 1: The scheduled PDSCHs that have scheduling offset less than timeDurationForQCL apply the same QCL parameter(s) used for the lowest index CORESET in the latest slot from the first scheduled PDSCH.
· Approach 2: If at least one of scheduled PDSCHs has scheduling offset less than timeDurationForQCL, all of scheduled PDSCHs apply the same QCL parameter(s) used for the lowest index CORESET in the latest slot from the first scheduled PDSCH.
· FFS when some of PDSCHs are collided with semi-static UL symbols and then skipped

	[MediaTek, 17]
	Proposal 4: For the reception of multi-PDSCHs scheduled by a single DCI within the duration specified by timeDurationForQCL, current Rel-15/16 default beam assumption should be applied.

	[Intel, 18]
	Proposal 5: When scheduling offset of PDSCH from multi-PDSCH transmission is greater than timeDuraionForQCL and tci-PresentInDCI is enabled, the UE should apply QCI assumption(s) indicated in the scheduling DCI. Otherwise, the UE should apply the default QCL assumption(s) which corresponds to one of the semi-statically configured PDSCH TCI states for the UE.
· FFS: Which TCI state from the dedicated UE configuration is the default.

	[Apple, 19]
	Proposal 2: Support a mechanism to allow a single QCL assumption at least for multi-PDSCH scheduled by a single DCI that have scheduling offset less than timeDurationForQCL.  

	[NTT DOCOMO, 20]
	· For multi-PDSCH scheduling, regardless of the offset between scheduling DCI and PDSCHs relative to timeDurationForQCL, TCI states for PDSCHs scheduled by a single DCI follows the TCI state applied for the first PDSCH.

	[Xiaomi, 21]
	Proposal 1: For the scheduled PDSCHs have scheduling offset less than timeDurationForQCL, the QCL assumption is the same as the PDSCH in the first TTI, which is determined by R16 behavior. And for the scheduled PDSCHs have scheduling offset equal to or greater than timeDurationForQCL, the QCL assumption is the same as the PDCCH scheduling the PDSCHs when there is no TCI indication field in the scheduling DCI, or the QCL assumption is indicated by the TCI indication field, if it exists, in the scheduling DCI.



Summary of views
	#
	Issue
	Companies’ views

	6.1
	Support of multiple beams based on timeDurationForQCL


	Yes (multiple beams): Huawei/HiSi, Spreadtrum, Lenovo/MotM, FUTUREWEI, NEC, MediaTek
· [Oppo]: for multiple PDSCHs/PUSCHs scheduled by a single DCI for single TRP: 
· If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE shall follow the QCL assumption of the CORESET on the latest slot to determine the QCL assumption of the PDSCH. 
· If the offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than the threshold timeDurationForQCL, the UE shall follow the TCI-state indication in the DCI to determine the QCL assumption of the PDSCH.
· [FW]: Necessity of any changes to default beam assumptions in single DCI multi-slot PDSCH scheduling should be clarified first.
No (single beam): vivo, IDCC, Sony, Samsung, ZTE/Sanechips, Ericsson, Nokia/NSB, LGE, Intel, Apple, NTT Docomo, Xiaomi
· [Sony]: For single DCI scheduled multiple PDSCH, UE applies the same default Rx beam from the 1st PDSCH to the last PDSCH.
· [ZTE/Sanechips]: If all PDSCHs scheduled by a single DCI with scheduling offsets less than the threshold timeDurationForQCL, same default QCL assumption(s) can be adopted.
· All scheduled PDSCHs follows a same default QCL assumption as the first PDSCH
· [QC]: Support dedicated configuration of default PDSCH beam for better optimization flexibility.
· gNB can dynamically update the default PDSCH beam via MAC-CE.
Both: Samsung (if enough gap is provided), CATT (based on resource reservation)
· [Samsung]: Use indicated QCL assumption when an enough gap for beam switching is provided, otherwise keep default QCL assumption.
· [CATT]: When some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL and some have scheduling offset equal to or greater than timeDurationForQCL, both options below should be supported for the scheduled PDSCHs have scheduling offset equal to or greater than timeDurationForQCL. FFS conditions to determine the QCL assumption.



1st round discussion
Observation 6
No clear majority was observed on whether to support multiple beams based on timeDurationForQCL. Some companies provided their understanding on the existing UE behavior on the support of multiple beams based on timeDurationForQCL. For example, some companies argued that support of default TCI state would be the existing UE behavior while some other companies argued that support of TCI determination based on the latest CORESET of each PDSCH would be the existing UE behavior. In Moderator’s understanding, as multi-PDSCH transmission by a single DCI is not specified, there should be no existing behavior. Given that, Moderator recommends not to argue the existing UE behavior for multi-PDSCH and continue discussion based on the previous proposal in RAN1#104bis-e. 
Proposal 6
· For multi-PDSCHs scheduled by a single DCI with a single TCI state, 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated single TCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· Any PDSCH(s) with scheduling offset < timeDurationForQCL follows QCL assumption of the lowest CORESET ID in the latest monitored slot  
· FFS: Details of multiple QCL assumptions, if supported

	Company
	Input

	Intel
	We would suggest splitting Proposal 6 into two separate proposals handling Case 1 and Case 2. We could agree on such proposal for Case 1. For Case 2, our preference is Alt. 1.

	Qualcomm
	Fine for Proposal 6. For Case 2, we prefer Alt 1. 

	LG Electronics
	In general, we are fine with Proposal 6, and prefer Alt 1 for case 2. One clarification point is whether we take into account a PDSCH dropped due to collision with semi-static UL symbols (as agreed in agenda item 8.2.5 in the last meeting) or not.

	Ericsson
	Generally agree with Proposal 6, and we support Alt-1 for Case 2.

Suggest some minor wording changes:
· “with a single TCI state” in the main bullet should be removed, since it conflicts with Case 1-2, i.e., TCI in DCI is disabled
· Add “single” to QCL assumption in Case 1-2 and an FFS on the details of this QCL assumption
· “If supported” can be removed in Alt-1 and Alt-2, since the higher level bullet says “down select”

Modified Proposal 6
· For multi-PDSCHs scheduled by a single DCI with a single TCI state, 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated single TCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· [bookmark: _Hlk80317935]FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported

	vivo
	We are fine with the wording update from Ericsson.
We also prefer Alt 1 in Case 2. 
Regarding down selection for case 2, is there a time plan for that? The end of this meeting or by next meeting?

	Xiaomi
	We are OK with proposal 6. And for case2, support alt1.
And the modification of Ericsson is fine with us.

	Lenovo, Motorola Mobility
	We support the proposal (also fine with updates from Ericsson) and prefer Alt 2 for Case 2

	ZTE, Sanechips
	We are fine with Proposal 6. For Case 2, we prefer Alt 2. For PDSCH(s) that has scheduling offset less than timeDurationForQCL follows a same default QCL assumption. For PDSCH(s) that has scheduling offset equal to or greater than timeDurationForQCL follows the method in Case 1.
We are also fine with modified proposal from Ericssion.

	DOCOMO
	We are fine with Proposal 6.
For case 2, we prefer Alt 1. With Alt 1, UE always expect single QCL assumption for all PDSCHs. 

	Samsung
	We are fine with the updated proposal from Ericsson with some clarifications, and our preference is Alt2 of Case2.
For Alt 2 of case 2, we think the whether to enable tci-PresentInDCI can be applied to Alt2 of Case 2. 

	Nokia/NSB
	We are fine with the proposal.
For Case 2, support Alt 1. We don’t see any reason for different beam within a short period. 
M-TRP or beam diversity option shall be considered separately if repetition is supported. 

	CATT
	Fine with the proposal. For case 2 we support alt 1.

	Convida Wireless
	We are fine with Proposal 6 and prefer case 1-1.

	Apple 
	Fine with the proposal and prefer the modified version from Ericsson. 
On Case 2, our preference is Alt.1 to minimize the beam switching. 
We may need to further discuss how to handle the CORESET within the multi-PDSCH duration with different QCL configuration, i.e. whether UE needs to monitor it or not.  


	[bookmark: _Hlk80317699]MediaTek
	We are generally fine with the proposal with the modification from Ericsson. However, we suggest to specify single TRP on top of Ericsson’s proposal since we only have agreement on single TRP case. 
For multi-PDSCHs scheduled by a single DCI with a single TCI state for single TRP
For case2, we prefer Alt-2 with a similar default beam assumption rule in Rel-15/16 which should be able to address Apple’s concern,


	[bookmark: _Hlk80317915]Futurewei
	We are fine with the proposal 6. For Ericsson update we don’t see the reason behind adding FFS in the single QCL assumption for case 1-2. 
For case 2, in our contribution we have shown that Alt-2 utilizing release 15/16 default rules can reduce beam switches compared to Alt-1.

	Huawei, HiSilicon
	We are generally OK with the proposal and for Case 2 we support Alt 2 with the same behavior as in Rel-15/16: 
“Any PDSCH(s) with scheduling offset < timeDurationForQCL follows QCL assumption of the lowest CORESET ID in the latest monitored slot” 
To our understanding, supporting Alt 2 for Case 2 is not a matter of “preference” but a “necessity”. This is explained in our t-doc R1-2106445 in details and we further explain it here. 
First, note to the definition of “timeDurationForQCL”:
	timeDurationForQCL
Defines minimum number of OFDM symbols required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [12] clause 5.1.5. UE shall indicate one value of the minimum number of OFDM symbols per each subcarrier spacing of 60kHz and 120kHz.



Above definition simply means that for up to timeDurationForQCL symbols after the last symbol of DCI arrives at UE buffer, it is undetermined whether or not UE has completed PDCCH reception which requires channel estimation for PDCCH, demodulation, decoding, and DCI content parse. In other words, for up to timeDurationForQCL symbols after the last symbol of DCI arrives at UE buffer, it is undetermined whether or not UE knows a DCI whose CRC scrambled by its RNTI has already arrived in its buffer. Of course, one may argue that it takes less than timeDurationForQCL symbols (let’s say X symbols) to decode the DCI as timeDurationForQCL symbols also include the time for DCI content parsing and applying spatial QCL information received in DCI for PDSCH processing. However, to our understanding, the value of X symbols is unspecified. The only thing that is guaranteed about its value is that X<= timeDurationForQCL. Therefore, any reasonable design should assume that X= timeDurationForQCL.
Second, note that timeDurationForQCL for 480 and 960 kHz can be quite large in terms of number of slots. We already agreed to 28 symbols * 4 = 8 slots for 480 kHz and 28 symbols * 8 = 16 slots for 960 kHz. 
Now, let’s for the sake of argument, assume that UE’s  timeDurationForQCL is equal to  16 slots in 960 kHz. Let’s say a DCI whose CRC scrambled by UE’s RNTI arrives to UE’s buffer in some slot. This DCI schedules 8 PDSCHs in the 3rd slot, 4th slot, 5th slot,…, 10th slot after. However, considering that UE timeDurationForQCL is 16 slots, UE may know that that there is a DCI for it only at 16th slot after the DCI arrives at its buffer! So, for such a scenario, how is it possible to mandate the UE to use a “single QCL assumption” to receive PDSCHs that arrive in its buffer 3rd slot, 4th slot, 5th slot,…, 10th slot after the DCI arrived in its buffer when UE would know that there is a DCI in its buffer only after 16 slots? By the time that UE realizes that there is a DCI for it, all PDSCHs are already buffered! For such scenario, during the time interval that UE is still unaware of the presence of a DCI in its buffer, the only choice for UE is to keep buffering the received signals using its default behavior: Each slot, including PDSCH slots, is buffered based on the QCL assumption of the lowest CORESET ID in the latest monitored slot.



1st round discussion summary
The moderator observed that majority of companies support the updated proposal 6 from Ericsson while some companies pointed out single TRP issue. In moderator’s understanding, the single QCL assumption in the updated proposal 6 does not imply support of single TCI state. For example, for multiple PDSCHs with two TCI states, we can apply same two TCI states for all of the multiple PDSCHs if indication of two TCI states is supported. In addition, we will further discuss whether to support multiple TCI states in the 3.2. Given the situation, the moderator encourages to further check proposal 6a which is the updated proposal 6 from Ericsson. 

2nd round discussion
Proposal 6a
· For multi-PDSCHs scheduled by a single DCI with a single TCI state, 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated single TCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported

Proposal 6b
· For multi-PDSCHs scheduled by a single DCI with a single TCI state (if present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated single TCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported

	Company
	Input

	OPPO
	We are fine with Proposal 6a.

	Huawei, HiSilicon
	We can agree with the original proposal 6 that was clearly intended for single TRP case. We can accept the updated Proposal 6a with either of the following changes:
Alt A) For multi-PDSCHs scheduled by a single DCI for a single TRP
Alt B) For multi-PDSCHs scheduled by a single DCI with a single TCI state (if present)
As for the Case 2, we support Alt 2. As explained in the first round of reviews, in our view, supporting Alt 2 for Case 2 is not a matter of “preference” but a “necessity”. 

	Qualcomm
	Fine with Alt B) from HW. For Case 2, Support Alt 1. To our understanding, Alt 1 is proposing a single known QCL assumption used as the default beam, which is known even before decoding the DCI. This can be achieved by either using the beam of a particular CORESET or a known TCI. UE will use this fixed default beam before it can change the beam based on the beam indicated in the DCI.  

	Futurewei
	We are fine with original Proposal 6 and either Alt A or Alt B from HW.
We understand Qualcomm’s argument that configured default beam can address UE behavior in case 2 but as we present in our contribution, it can lead to need for larger number of beam switch gap symbols.  

	Moderator
	The moderator provided an updated proposal 6b based on the comments from LGE, Huawei/HiSi, Qualcomm and Futurewei. Please continue discussion. 

	Lenovo, Motorola Mobility
	We prefer proposal 6-B

	Ericsson
	We support Proposal 6a. But please see the needed correction for consistency discussed below.
Regarding the FFS for Case 1-2, we understand that there was some discussion on the reflector on why we suggested adding the FFS. We agree with LGE, that for single TRP, there is no other candidate on the table besides the Rel-15/16 rule that the QCL assumption is based on the TCI state of the CORESET associated with the scheduling DCI, as follows (38.214 Section 5.1.15). Our understanding is that this applies to both single and multiple-TRP.
If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell.
So, if it is common understanding, then we can remove the FFS (and the FFS text). Maybe a note to say that the Rel-15/16 rule is used would be sufficient.
There as also discussion on the reflector on what “Single QCL assumption” means. In our view, this terminology can be used for both single and multi-TRP. This can apply regardless of whether a codepoint of the single TCI field in DCI maps to just one TCI state (single TRP) or maps to two TCI states (multi-TRP). Our understanding of “Single QCL assumption” is that it effectively means “Common QCL assumption for all scheduled PDSCHs”. Maybe the moderator can use this wording if there is confusion?
Also, for Proposal 6a, since “Single TCI state” is removed, it would also need to be removed from the sub-bullet of Case 1-1 so it applies to both single and multi-TRP. Using the word “codepoint of the single TCI field” makes it generic for both single and multi-TRP
· For multi-PDSCHs scheduled by a single DCI with a single TCI state, 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single TCI field in DCI state is applied for all scheduled PDSCHs
Regarding Proposal 6b, this proposal covers only single-TRP. Is that the intention? If the intention is to cover multi-TRP as well, then similar changes as suggested above would be needed, i.e., using the wording “codepoint of the single TCI field.”
Regarding Alt-1 in Case 2, we share the same understanding as Qualcomm. Furthermore, we think that whatever is the default QCL assumption for the first PDSCH can be used for all PDSCHs for Case 2 Alt-1. This is in-line with the way multi-slot PDSCH is specified in Rel-15/16.

	ZTE, Sanechips
	We are fine with Proposal 6b.

	MediaTek
	We prefer Proposal6b with some clarification questions as below:
Q1: For multi-PDSCHs scheduled by a single DCI with a single TCI state (if present
Just want to make sure we understand the meaning of this bullet. Does this bullet mean that the single DCI indicates a single TCI state for the multi-PDSCH reception? 
Q2: Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
Does this bullet mean that the TCI state used for the reception of the single DCI is also used for the reception of the scheduled multi-PDSCH?



	Nokia/NSB
	Slightly prefer Proposal 6b

	Huawei, HiSilicon
	To be accurate, tci-PresentInDCI is not disabled in RRC but is just absent:
tci-PresentInDCI                        ENUMERATED {enabled}                                  OPTIONAL, -- Need S
Moreover, regarding the wording of the sub-bullet of Case 1-2, here is the relevant part form 38.214:
	If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell.



We think the wording of sub-bullet of Case 1-2 can be modified to get closer to the wording of specification. 
We support Proposal 6b with following modifications:

Proposal 6b
· For multi-PDSCHs scheduled by a single DCI with a single TCI state (if present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated single TCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled not present
· Single The same QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported


	DOCOMO
	Support Proposal 6b. Also fine with Huawei’s updates.

	CATT
	We prefer proposal 6-B

	NEC
	We think Proposal 6b only covers only single-TRP case, then the wording should change to “For multi-PDSCHs scheduled by a single DCI for a single TRP” is better. Besides, we support Alt 2 for case 2.

	Samsung
	We are fine with Proposal 6b since we think it is more clear and aligns with current specification.
If our understanding is correct, Case 2 is for the case when some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL while some have scheduling offset equal to or greater than timeDurationForQCL. 
· Regarding Alt 1, all scheduled PDSCHs regardless of timeDuartionForQCL apply single-QCL assumption which will be decided FFS. 
· Regarding Alt 2, we think there can be separate cases that depends on timeDurationForQCL
· Some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL can have single-QCL or multiple-QCL assumption due to the CORESET within the multi-PDSCH duration with different QCL configuration.
· Some of the scheduled PDSCHs have scheduling equal or greater than timeDurationForQCL can follow the QCL assumption of Case 1.
Based on above comments, we think the issue of the CORESET within the multi-PDSCH duration with different QCL configuration can also be addressed in Alt 2 of Case 2 by applying single-QCL assumption used for default beam within the scheduled PDSCHs that have scheduling offset less than timeDurationForQCL.



	Intel
	Our preference is Proposal 6a but some modifications to make the proposal general for both single and multi-TRP is needed. The suggestions from Ericsson seem good for this.

	Xiaomi
	Support proposal 6b.

	Huawei, HiSilicon
	As mentioned above, we prefer Proposal 6b with some modification.

	Vivo
	Support proposal 6a and also fine with revision from Ericsson.
Regarding the FFS for case1-2, we think it can be deleted. For S-TRP, the rule of Rel.15 is reused without any further clarification. For S-DCI based PDSCH reliability towards M-TRP, we think the TCI state must be present or which is error case of configuration, so there is no need for any discussion. 




2nd round discussion summary
The following is a summary of company support for Proposals 6a and 6b. 
· Proposal 6a
· OPPO, Huawei/HiSi, Qualcomm, Futurewei, Ericsson, Intel, vivo
· Proposal 6b
· Lenovo/MotM, ZTE/Sanechips, MediaTek, Nokia/NSB, Docomo, CATT, NEC, Futurewei,Samsung, Huawei/HiSi
3rd round discussion
Please continue discussion with Proposals 6a and 6b. 

Proposal 6a
· For multi-PDSCHs scheduled by a single DCI with a single TCI state, 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated single TCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported

Proposal 6b
· For multi-PDSCHs scheduled by a single DCI with a single TCI state (if present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated single TCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported

Proposal 6c
· For multi-PDSCHs scheduled by a single DCI with a single TCI field state (if present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single TCI field state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported
· FFS: when some of PDSCHs are collided with semi-static UL symbols and then skipped

Proposal 6d
· For multi-PDSCHs scheduled by a single DCI with a single TCI field DCI field ‘Transmission Configuration Indication’ that indicates a single TCI state (if the DCI field is present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single TCI field DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled not present 
· Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions
· FFS: when some of PDSCHs are collided with semi-static UL symbols and then skipped

Proposal 6e
· For multi-PDSCHs scheduled by a single DCI with a single DCI field ‘Transmission Configuration Indication’ that indicates a single TCI state (if the DCI field is present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI not present 
· Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions
· FFS: when some of PDSCHs are collided with semi-static UL symbols and then skipped


	Company
	Input

	Ericsson
	It seems our comments may not have been taken into account.
We prefer Proposal 6a with the following revision to Case 1-1 to align with the fact that “single TCI state” is removed from the first bullet. Also, as we commented previously, the FFS for Case 1-2 seems not needed since there is common understanding that the QCL assumption is based on the TCI state of the CORESET associated with the scheduling DCI, as follows (38.214 Section 5.1.15). Our understanding is that the relevant clause applies to both single and multiple-TRP.
· For multi-PDSCHs scheduled by a single DCI with a single TCI state, 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single TCI field in DCI state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported

We can also live with Proposal 6b with the following similar revision:
· For multi-PDSCHs scheduled by a single DCI with a single TCI field state (if present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single TCI field state is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled 
· Single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· FFS: Details of single QCL assumption
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption, if supported
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions, if supported


	LG Electronics
	We fine with either one of Ericsson’s revisions.

	Lenovo, Motorola Mobility
	We prefer proposal 6b and are also fine with updates from Ericsson to proposal 6b

	Samsung
	We are fine with Proposal 6b. 
We have a question regarding Ericsson’s updated Proposal 6b. 
Q: Is the proposal implies a single TCI state indicated by DCI field ‘Transmission Configuration Indication’?

	LG Electronics2
	One more comment that we already stated in the first round discussion: We need to clarify how to handle skipped PDSCH(s) due to the collision with semi-static UL symbols, as agreed in RAN1#105-e meeting. For example, 2 PDSCHs are scheduled by a DCI but the first PDSCH is cancelled because of conflict with semi-static UL symbols. And if the scheduling offset from the DCI to the first (but cancelled) PDSCH is less than timeDurationForQCL but the scheduling offset from the DCI to the second PDSCH is larger than timeDurationForQCL, does this case fall into Case 1 or Case 2? Having said that, we can add FFS to handle this issue.

· FFS: when some of PDSCHs are collided with semi-static UL symbols and then skipped 


	DOCOMO
	We are fine with Ericsson’s modifications. Slightly prefer Proposal #6a, but also fine with Proposal #6b.

	ZTE, Sanechips
	We support original proposal 6b and are also fine with updated proposal 6b from Ericsson. 
The updated proposal 6b can apply to both single-TRP and multi-TRP scenarios, but the combination of original proposal 6b (for single-TRP) and Proposal 7a in section 3.2 can achieve the same purpose as the updated proposal 6b. So both are fine.

	Moderator 
	Majority of companies indicated their support on the updated proposal #6b from Ericsson. Given the situation, the moderator provides an updated proposal #6c based on Ericsson’s update and LGE’s FFS point. Please continue discussion. 

	Intel
	We support Proposal 6a.
We can accept Proposal 6c

	Futurewei
	Our preference was for original proposal 6b. We prefer updated 6b and for case 1-2 we believe a more accurate wording is “Single QCL assumption associated with the CORESET used for transmitting PDCCH containing scheduling DCI”.


	Vivo
	We prefer proposal 6a and also okay with 6c.

	Huawei, HiSilicon
	Copy-paste of our views on Email thread.

We have concerns about Proposal 6c as follows
· We noticed that “TCI state” is changed to “TCI field” (=DCI field ‘Transmission Configuration Indication’ in Proposal 7b) in the main bullet. As we know, a “TCI field” can indicate up to two TCI states (Rel-16 behavior) and, hence, two QCL assumptions.  However, the sub-bullet of Case 1-1 talks only about “Single QCL assumption based on the indicated codepoint of the single TCI field” (Rel-15 behavior) which is at odds with the main bullet. We think this confusion should be rectified. Perhaps a simple way to move forward is two clarify in the main bullet that the TCI field indicates a single TCI state (narrow down the focus of the proposal to Rel-16 signle TRP case for now)
· As we pointed out in our earlier input, the wording of the sub-bullet of Case 1-2 is also quite confusing “single QCL assumption of the single DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs”. Is the intention that the QCL assumption of the DCI that schedules multiple PDSCHs applies to all PDSCHs? If yes (we assume so), we suggest the following change “Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs”.
· As we discussed earlier, tci-PresentInDCI is not disabled in RRC. It is just absent. 
· We don‘t understand the relation of the FFS with the rest of the Proposal. This proposal talks about the QCL assumptions of multi-PDSCHs scheduled by a single DCI and not about the prioritization rules which, of course, should be discussed, but in its own agreement. In our view, adding such an FFS only derails this Agreement from its main focus which is to further iron out the details of Case 2 in next two meeting. We suggest to remove this FFS.  
We suggest the following updated Proposal
Proposal 6c (updated)
· For multi-PDSCHs scheduled by a single DCI with a single TCI field DCI field ‘Transmission Configuration Indication’ that indicates a single TCI state (if the DCI field is present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single TCI field DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI disabled not present 
· Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions
· FFS: when some of PDSCHs are collided with semi-static UL symbols and then skipped
[Further update]: If we are the only company that thinks the FFS at the end of Proposal 6c should be discussed elsewhere, we can accept Proposal 6c (updated) with FFS

	Qualcomm
	Prefer the Proposal 6c with the following changes in orange. 
Proposal 6c
· In case of single TRP operation, or multi-PDSCHs scheduled by a single DCI with a single TCI field state (if present), 
· […]
· FFS: when some of PDSCHs are collided with semi-static UL symbols and then skipped
· FFS: the case of mTRP operation

	Convida Wireless
	We are fine with proposal 6c.

	LG Electronics3
	To Qualcomm,
As FL clarifies multiple times, single QCL assumption implies the same QCL is applied to all of scheduled PDSCHs regardless of whether one or two TCI states are determined, and the rule to determine applied TCI state is the same as in Rel-15/16. Therefore, we think Proposal 6c can be applied not only for single TRP case but also multi-TRP case.
Regarding the FFS removed by Qualcomm, still we think it is related to QCL assumption. As in our previous example, if the scheduling offset from the DCI to the first (but cancelled) PDSCH is less than timeDurationForQCL but the scheduling offset from the DCI to the second PDSCH is larger than timeDurationForQCL, does this case fall into Case 1 or Case 2? Depending on either of Case 1 or Case 2, applied QCL assumption can be different.

	Apple 
	We are fine with proposal 6c with the interpretation that it is applied for the following case: 
· A single TCI state is indicated by DCI for multi-PDSCH, regardless of single or multi-TRP. 
This proposal does not intend to cover the case that multi-PDSCH is scheduled by a single field with one filed indicating two TCI states, which is covered in clause 3.2.1 in my reading.   

	Ericsson
	We support Proposal 6c.
Completely agree with LGE: as the moderator has explained multiple times, single QCL assumption covers the case of both single TRP and multi-TRP. If there is still confusion about this, then perhaps the wording “Single QCL assumption per TRP” can resolve the confusion.
Hence, we don’t think it is necessary to restrict Proposal 6c to single TRP. Since it seems there Proposal 7b is agreeable for multi-TRP, we don’t think anything in Proposal 6c conflicts with this, and still leaves all the room necessary to fill in the details on the necessary QCL assumptions and how they are applied.
The key thing that Proposal 6c achieves is that it sets up a simple framework where we can come back next meeting with further details.

	Nokia/NSB
	We don’t think there is much difference among proposals. All the proposals are same in principle but how much correctly captured they are. 
We are fine with Proposal 6c. For Case 2, we support alt 1.
To HW, most 3GPP delegates understand TCI filed as DCI field ‘Transmission Configuration Indication, so we don’t need to be too much sensitive on this. 

	OPPO
	We are NOT OK with Proposal 6a, 6b or 6c. 
In our view, case 1-2 and Case 2 may apply a same rule for determining QCL assumption, e.g., one or multiple QCL assumptions may be assumed for different PDSCH receptions depend on a QCL assumption of a CORESET on the latest slot corresponding to each PDSCH.

	Lenovo, Motorola Mobility
	Fine with proposal 6e

	MediaTek
	Based on our observation of discussion in the FL summary and email reflector, we tend to agree with Huawei that at least we should agree on single TRP case.
 
We understand that many companies want to extend the proposal to m-TRP case, which we are definitely open to discuss, but the wording of “single QCL assumption” in Case 1 seems to draw many concerns even after Moderator’s clarification. In our understanding, if the single TCI field in the DCI maps to a codepoint associated with 2 TCI states, then there are couple of ways to receive the scheduled PDSCHs based on the configuration, e.g., SDM,FDM,TDM. For TDM configuration, UE will follow a “pattern” to receive the scheduled PDSCH repetition and each PDSCH copy can be received by one of the two indicated TCI states depending on the “pattern.” In this case, the meaning of

•	Single QCL assumption based on the indicated codepoint of the single DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs
is not so clear to us and more discussion might be needed. Similarly, we also think some discussion might be needed for FDM configuration. 
      

	Qualcomm
	Does Proposal 6e includes sDCI mTRP? If so, we need to add a note to say the single QCL refers to the one or two TCIs indicated by the codepoint. Otherwise, pls clarify the intended scenarios, e.g. sTRP, sDCI or mDCI mTRP.

	Ericsson
	Support 6e.
In our understanding, Proposal 6e is meant to cover sTRP, sDCI mTRP, and mDCI mTRP. As we mentioned above, if there is confusion on "Single QCL assumption", it could be replaced with "Single QCL assumption per TRP"

	Intel
	Accept Proposal 6e

	LG Electronics
	We are NOT OK with Proposal 6e, but OK with Proposal 6d.
Based on further discussion by reflector, how to determine QCL assumption for mDCI mTRP is not clear and needs further discussion jointly with FFS of Proposal 7b (or its variants).

	Futurewei
	We do not support 6e since it does not seem mature enough for mDCI and mTRP scenario. We support 6d.

	Huawei, HiSilicon
	We support Proposal 6d which, at least based on our understanding, is limited to the baseline case of single TRP single-DCI multi-PDSCH which everyone agrees that it is supported. 
Note: We don’t have any problem if some companies have a different interpretation and believe that 6d also addresses multi-DCI multi-TRP (singe DCI per TRP) without specification impact. We can leave it interpretable at least for now. 
In our view, this proposal addresses a very important issue and we should select between Alt 1 and Alt 2 by the end of Rel-17 at least for the baseline case of single TRP. If the fact that 6d does not support the case of single-DCI multi-TRP prevents some companies to agree with it, we can add the following FFS
FFS: The case of single DCI with a single DCI field ‘Transmission Configuration Indication’ that indicates up to two TCI state(s)


	Samsung
	We prefer Proposal 6d. From the beginning, this proposal is for single-TCI state case regardless of single- or multi- TRP. In our view, the indication of multiple TCI can be discussed separately in Proposal 7x in A.I 3.2.

	vivo
	We have the same question as Qualcomm on what scenarios covered by proposal 6e.

We think a clarification note is necessary to avoid debate at next meeting if different companies have different interpretation on the proposal here.

	OPPO
	It seems Proposal 6e is intended for both sTRP and mTRP cases, but we are not sure if the same method of QCL assumption determination can apply to both sTRP and mTRP. We prefer to further discuss Proposal 6e in next meeting.

	DOCOMO
	We prefer Proposal 6d.

	CATT
	Similarly, we don’t think it’s ready for mDCI and mTRP scenario. We support 6d.

	ZTE, Sanechips
	Regarding proposal 6e, at least for single TRP, companies have the common understanding. But for single DCI based MTRP, and multiple DCI based MTRP, there are some divergences, focusing on the text description. Specifically, if this proposal is also applicable to single DCI based MTRP, we have the same concern as Qualcomm. Given this situation, we think it would be better to reach a conclusion on single-TRP first.

	NEC
	We think mTRP should be separately discussed in A.I 3.3 is better. And in A.I 3.1, we focus on sTRP and the codepoint for TCI field in DCI only indicate one TCI.

	Moderator
	The moderator observed necessity of further discussion.

	Moderator
	3rd round discussion is closed. Please check the agreement in 3.1.5.6.



Conclusions from GTW session
Agreement:
For the single TRP case, For multi-PDSCHs scheduled by a single DCI with a single DCI field ‘Transmission Configuration Indication’ that indicates a single TCI state (if the DCI field is present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI not present 
· Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions
· FFS: When some of PDSCHs are collided with semi-static UL symbols and then skipped
· FFS: The multi-TRP case

Multiple TCI states/SRIs for multiple PDSCHs/PUSCHs with multi-TRPs
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Proposal 6: The design of multi-TRP multi-PDSCH scheduling can be considered as a lower priority discussion in this WI.

	[vivo, 2]
	Proposal 6:	For eMBB in M-TRP, support two S-DCI based M-PDSCH/PUSCH scheduling associated with two different CORESET pool index respectively. For URLLC in M-TRP, S-DCI based single PDSCH/PUSCH repetition can be extended to multi-PDSCHs/PUSCHs.

	[Spreadtrum, 3]
	Proposal 4: The number of TCI states/SRIs in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP should be equal to the number of TRPs.

	[InterDigital, 4]
	Observation 6: Performance gain from multi-TRP based multi-beam transmission should be carefully evaluated. 
Proposal 8: Support single beam indication (i.e., single TCI state/SRI indication) for multi-PDSCH/PUSCH scheduling.

	[Sony, 5]
	Proposal 4: For single-DCI scheduled multi-PDSCH/PUSCH for multi-TRP, support up to 2 TCI states/SRIs and each TCI state/SRI is from/to each TRP.

	[Lenovo/MotM, 6]
	Proposal 2: For supporting NR from 52.6 GHz to 71 GHz in Rel. 17, when multiple PDSCHs are scheduled via single DCI to be received from two TRPs (not all PDSCHs received from one TRP), then indication of at least two TCI states should be supported
Proposal 3: For NR operation between 52.6 GHz and 71 GHz when multiple PDSCHs are scheduled via single DCI to be received from two TRPs (not all PDSCHs received from one TRP), then the duration for which each TCI state is valid should also be indicated

	[Samsung, 7]
	Proposal 7: Support 2 TCI state/SRI indication for multi- PDSCH/PUSCH scheduled by a single DCI for multi-TRP.
Proposal 8: Support TCI state/SRI indication rule for multi- PDSCH/PUSCH scheduled by a single DCI for multi-TRP, which has the same approach as the QCL assumptions of single-DCI based multi-TRP operation with inter-slot PDSCH repetition.

	[CATT, 8]
	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Proposal 6: If single DCI schedule multi-PUSCH/PDSCH is supported, multiple beam indications of PDSCH with different TCI states need to be investigated.
Proposal 7: If separate TCI state for each scheduled PDSCH introduced for multi-PDSCH scheduling with a single DCI, the solution for overhead reduction need to be investigated.

	[ZTE/Sanechips, 9]
	Proposal 6: For multiple PDSCHs/PUSCHs scheduled by a single DCI, for multi-TRP, support only a single TCI/SRI field in the DCI.
· For M-DCI scheme, a single TCI state is indicated by the field for one TRP
· For S-DCI scheme, one or two TCI states in a codepoint are indicated by the field for TRPs

	[Ericsson, 10]
	[bookmark: _Toc78962532]Support multi-PDSCH scheduling for multi-TRP operation for both single-DCI and multi-DCI modes. A single QCL assumption per-TRP is applied for all scheduled PDSCHs in a parallel way to Proposal 1. For Case 1-1, the single QCL assumption is indicated by the single TCI field in the scheduling DCI. The default QCL assumptions for Case 1-2 and Case 2 are defined in the same way as for multi-TRP operation in Rel-16.

	[Nokia/NSB, 12]
	Proposal 5: In multi-TRP case, single QCL assumption is applied for the multiple scheduled PDSCHs per TRP.  

	[OPPO, 14]
	Proposal 3: support indication of multiple TCI states/SRIs in a DCI for multiple PDSCHs/PUSCHs scheduled by a single DCI for multi-TRP. 

	[LG Electronics, 16]
	Proposal #3: For multi-TRP case, support to indicate two TCI states in a multi-PDSCH scheduling DCI and further study how to apply SDM/FDM/TDM schemes defined in Rel-16.
· FFS for multi-PUSCH scheduling DCI


	[MediaTek, 17]
	Proposal 5: For multi-TRP, support only single TCI field in the DCI scheduling multi-PDSCHs.

	[Intel, 18]
	Proposal 4: Support indication of a single TCI state/SRI per TRP in DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP. 

	[NTT DOCOMO, 20]
	· For multi-PDSCH/PUSCH scheduling with a single DCI for multi-TRP, support indication of single TCI state/SRI for each TRP.

	[Xiaomi, 21]
	Proposal 2: Support only one TCI state/SRI in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP.

	[Convida, 22]
	Proposal 2:  Legacy TCI state indication can be extended for single DCI scheduling multi-PDSCH for NR from 52.6 GHz to 71 GHz if gap symbol(s) is considered. 



Summary of views
	#
	Issue
	Companies’ views

	7.1
	Introduce multiple TCI states for multi-PDSCHs and multiple SRIs for multi-PUSCHs

Comment from Ericsson: the above description does not seem accurate. Does the moderator mean multiple DCI/SRI fields in DCI? Or does the moderator mean, for example, that two TCI states can be associated with a codepoint of a single TCI field by MAC-CE (as in Rel-16 multi-TRP with single DCI version)?

	Yes: vivo, Spreadtrum, Sony, Lenovo/MotM, Samsung, CATT, ZTE/Sanechips, Ericsson, OPPO, LGE, Convida
· [Samsung]: Support TCI state/SRI indication rule for multi- PDSCH/PUSCH scheduled by a single DCI for multi-TRP, which has the same approach as the QCL assumptions of single-DCI based multi-TRP operation with inter-slot PDSCH repetition.
· [ZTE/Sanechips]: Proposal 6: For multiple PDSCHs/PUSCHs scheduled by a single DCI, for multi-TRP, support only a single TCI/SRI field in the DCI.
· For M-DCI scheme, a single TCI state is indicated by the field for one TRP
· For S-DCI scheme, one or two TCI states in a codepoint are indicated by the field for TRPs
No: Huawei/HiSi, IDCC, Nokia/NSB, MediaTek, Intel, NTT Docomo, Xiaomi,
· [Intel]: Support indication of a single TCI state/SRI per TRP in DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP.
· [Xiaomi]: Support only one TCI state/SRI in a single DCI scheduling multiple PDSCHs/PUSCHs for multi-TRP.



1st round discussion
Observation 7
No clear majority was observed. While 10 companies indicated support of single TCI state for multi-PDSCH/PUSCH, 13 companies indicated supporting extension of Rel-16 TCI state indication mechanism for multi-TRP.
Please share your views on whether/how to support multiple TCI states/SRIs for multi-TRP operation. 

	Company
	Input

	Intel
	Our view is that there should be a single indication of TCI state(s)/SRI(s) per scheduling DCI (S-DCI/M-DCI). Within this indication there should be a single TCI state/SRI per TRP.

	Qualcomm
	Support single beam indication per TRP in the scheduling DCI

	LG Electronics
	For multi-TRP and S-DCI case for multi-PDSCH scheduling, we support indication of two TCI states in a DCI and we can discuss further details on each of SDM/FDM/TDM schemes.

	Ericsson
	Please see the above comment in red in the summary table above.

We share the same view as ZTE in the above 7.1 Summary by the moderator. In our understanding, for both the two-DCI and the single-DCI versions of multi-TRP operation, there is only a single TCI field in DCI. For the two-DCI version, a codepoint of the single TCI field in each DCI maps to a single TCI state and it applies to only one TRP. For the single-DCI version, a codepoint of the single TCI field maps to two TCI states associated with the two TRPs, and the mapping of two TCIs to the single codepoint is done by MAC-CE.

So, if Rel-17 were to follow the same approach for multi-PDSCH scheduling, then it would be quite simple. Still, only a single TCI field would be needed in the DCI that schedules multiple PDSCHs. A codepoint of the single TCI field would then map to only a single TCI state (two-DCI multi-TRP version) or two TCI states (single-DCI multi-TRP version).

In summary, there is no need to introduce two TCI fields in DCI to support multi-TRP operation in the downlink. Furthermore, for the uplink, our understanding is that Rel-17 does not support simultaneous transmission from two panels, hence only a single SRI field is needed in DCI if applied to multi-PUSCH scheduling.

	Vivo
	Our preference is also to reuse/extend Rel-16 TCI state indication. 

	Xiaomi
	In Rel15/16, multi-TRP was discussed to support non-coherent joint transmission (NC-JT), in which UE may receive fully/partially/non-overlapped PDSCHs in time and frequency domain. The multiple PDSCHs/PUSCHs scheduled by single DCI discussed here are over multiple slots and totally different from joint transmission. In this situation, the TRP is transparent for UE, which means there is no difference between single TRP and multi-TRP for beam indication. Therefore, for multiple PDSCHs/PUSCHs scheduled by a single DCI, only a single TCI state/SRI in DCI is support for multi-TRP because it was agreed that a single TCI state/SRI in DCI is supported for single TRP.

	Lenovo, Motorola Mobility
	For multi-PDSCH/PUSCH scheduling with multi-TRP, multiple TCI states should be supported. 
Rel-16 TCI framework can be the baseline, where a single TCI codepoint can indicate two TCI states corresponding to two TRPs.
However, further details need to be discussed on when the TCI state switching is applied. For example, the applicability duration of each TCI state can be indicated.

	ZTE, Sanechips
	For multi-TRP, support only a single TCI/SRI field in the DCI, and in the field only support a single TCI state/SRI per TRP.

	DOCOMO
	It seems moderator misunderstood our position. Our view is single TCI state/SRI for each TRP. In other words, if PDSCHs are scheduled for two TRPs, there will be two TCI states with each TCI state for one TRP.

	Samsung
	Support the extension of Rel-16 TCI state indication mechanism for multi-TRP.

	Nokia/NSB
	Support single TCI/SRI for all PDSCH/PUSCH scheduled by a DCI. This is similar as CG/SPS. Same as QCL assumption, we don’t see any reason having different beam scheduling in a short period without considering repetition. They can be considered separately. 

	Convida Wireless
	TCI state indication for multi-TRP should be further study.  

	MediaTek
	We share the same view with Ericsson that only single TCI field is supported in DCI, which follows Rel-15 single TRP and Rel-16 m-TRP configuration. We are open to discuss whether the single TCI field can map to a codepoint corresponding to two TCI states and how to utilize the indicated TCI states for the reception of PDSCHs can be further discussed.

	Huawei, HiSilicon
	We don’t see that whether to support single or multiple TCI states/SRIs for multiple PDSCHs/PUSCHs with multi-TRPs is a priority issue in our tight timeframe of Rel-17 considering that 
1) we haven’t yet agreed on a more fundamental issue of UE behavior for a single TCI state for multiple PDSCHs with a single TRP. Please note that if “single or multiple TCI states/SRIs for multiple PDSCHs/PUSCHs with multi-TRPs” is concluded, the next immediate question will be how to determine UE behavior when some of the PDSCHs of some TRPs are before TimeDurationforQCL. 
2) Multiple TCI states/SRIs with multi-TRPs is an active subject of debate in FeMIMO
Given above views from companies, we doubt that reaching a consensus about this issue is at sight.  

	Sony
	Support single TCI state and single SRI for DL and UL respectively per TRP



1st round discussion summary
The following is a summary of company support for whether to support multiple TCI states for multi-TRP. 
· Single TCI state for multi-TRP
· Intel, Xiaomi, Nokia/NSB, Convida( ?)
· Multiple TCI states for multi-TRP
· Qualcomm, LGE, Ericsson, vivo(?), Lenovo/MotM, ZTE/Sanechips, Docomo, Samsung, MediaTek, Sony
· Deprioritize the issue
· Huawei/HiSi, 
The moderator observed that majority of companies support multiple TCI states for multi-TRP. For the question from Ericsson and other companies, the moderator didn’t intend any specific design for the indication of multiple TCI states and how to support the indication (e.g., by a single TCI state indication field or multiple TCI state indication fields) should be FFS. Given the temperature, most of companies which support multiple TCI states indicate their support on single TCI state field. In that regard, the moderator proposes proposal 7. Please continue the discussion.   

2nd round discussion
Proposal 7
For multiple PDSCHs by a single DCI for multi-TRPs, 
· Support a single TCI state indication field analogous to Rel-16 TCI state indication mechanism for multi-TRPs
· The single TCI state field indicates one or two TCI states associated with a code point
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states

	Company
	Input

	OPPO
	We are fine with Proposal 7.

	Qualcomm
	Support

	Lenovo, Motorola Mobility
	We support the proposal.
However, we need to further discuss the details on how the two TCI states are applied to multiple PDSCHs. Suggest adding an FFS:

FFS: How to indicate the association of the two TCI states to multiple PDSCHs

	LG Electronics
	In general, we are OK with Proposal 7. However, in Rel-16, multiple schemes (SDM/FDM/TDM) can be configured. Can all of schemes be combined with multi-PDSCH scheduling DCI?

	Ericsson
	We support Proposal 7

Regarding the following concern from Huawei:

… the next immediate question will be how to determine UE behavior when some of the PDSCHs of some TRPs are before TimeDurationforQCL

By supporting a common QCL assumption for all scheduled PDSCHs (Alt-1 for Case 2 in Proposal 6a), it is sufficient to use the same QCL assumption as for the first scheduled PDSCH and apply this to all scheduled PDSCHs. This is the same approach specified in Rel-15/16 for multi-slot PDSCH (i.e., PDSCH with repetition).

	ZTE, Sanechips
	Support the proposal.

	Nokia/NSB
	Support the proposal. 

	Huawei, HiSilicon
	We are OK with proposal with the following modification to get the language closer to the spec language:

Proposal 7 (modified)
For multiple PDSCHs by a single DCI for multi-TRPs, 
· Support a single TCI state indication field DCI field ‘Transmission Configuration Indication’ analogous to Rel-16 TCI state indication mechanism for multi-TRPs
· The single TCI state field DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states


	DOCOMO
	Support Proposal 7. Also fine with Huawei’s updates.

	CATT
	We are fine with Proposal 7.

	NEC
	We are fine with Proposal 7.

	Samsung
	Support Proposal 7

	Intel
	Support Proposal 7

	Xiaomi
	Do not support this proposal.
For the multiple PDSCHs/PUSCHs scheduled by single DCI over multiple slots, the TRP is totally transparent for UE. Some companies assume that some PDSCHs/PUSCHs are from TRP1 and others are from TRP2, then multiple TCI states should be indicated. From our understanding, if this is allowed for multi-TRP then it should be supported that some PDSCHs/PUSCHs are from beam1 and others are from beam2 for single TRP. However, it was agreed that at least for single TRP only a single TCI state/SRI in DCI is supported for multiple PDSCHs/PUSCHs scheduled by a single DCI. What I am trying to say is that there is nothing to do with the number of TRP. This is all about whether to indicate UE different beam for the multiple PDSCHs/PUSCHs scheduled by single DCI over multiple slots. Because it was agreed that a single TCI state/SRI in DCI is supported for single TRP, only a single TCI state/SRI in DCI is needed for multiple PDSCHs/PUSCHs scheduled by a single DCI for multi-TRP.



2nd round discussion summary
All of the companies indicted their support on Proposal 7. In addition, Lenovo/MotM indicated that they prefer to add an FFS bullet on How to indicate the association of the two TCI states to multiple PDSCHs and Huawei/HiSi indicated prefer to update some modification. 
3rd round discussion
Please continue discussion based on the draft proposal from the GTW session. 
Proposal 7a
For multi-PDSCH scheduling for multi-TRPs, support a single TCI state indication field analogous to Rel-16 TCI state indication mechanism for multi-TRPs
· The single TCI state field indicates one or two TCI states associated with a code point
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs

Proposal 7b
For multi-PDSCH scheduling for multi-TRPs, support a single TCI state indication fieldDCI field ‘Transmission Configuration Indication’ analogous to Rel-16 TCI state indication mechanism for multi-TRPs
· The single TCI state fieldDCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs

Proposal 7b (clean)
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ analogous to Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs

Proposal 7c (updated by Huawei/HiSi)
For multi-PDSCH scheduling for multi-TRPs using a single DCI, support a single DCI field ‘Transmission Configuration Indication’ analogous to Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs

	Company
	Input

	Ericsson
	We support Proposal 7a
We are also fine with Huawei’s suggestion to make the following change:
TCI state indication field  DCI field ‘Transmission Configuration Indication’

	LG Electronics
	We are fine with Ericsson’s modification.

	Lenovo, Motorola Mobility
	We support the proposal and also fine with Ericsson’s updates

	Samsung
	We are fine with Proposal 7a. We are also fine with Huawei’s suggestion

	DOCOMO
	Fine with Ericsson’s update.

	ZTE, Sanechips
	We support Proposal 7a

	Moderator
	Based on Huawei’s comment and Ericsson’s update, the moderator provided an updated proposal 7b. Please continue discussion. 

	Intel
	Support Proposal 7b

	Futurewei
	Support  7b.

	vivo
	We have a clarification question w.r.t. the 1st and FFS sub-bullet of proposal 7b. It says “The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point” and “FFS: Details of multiple TCI state association with multiple PDSCHs”.
Our question is: in case of two TCI states, does it mean the first TCI state in the code point is associated with some PDSCHs, while the second TCI state in the code point is associated with some other PDSCHs? Furthermore, what is the intention of the FFS given the main bullet already says “analogous to Rel-16 TCI state indication mechanism for multi-TRPs”? Study and decide to support something not as in Rel-16?

	Huawei, HiSilicon
	From our views on Email thread:
As we discussed in the first round of views, we prefer to resolve the single TRP case before embarking on multi-TRP case but, if Proposal 7b has a strong majority, we can accept it. 

	Qualcomm
	Support Proposal 7b

	Apple 
	Support proposal 7b. 

	Ericsson
	Support Proposal 7b.
Regarding the FFS, we could go either way, either delete the FFS text or preserve it. We agree with vivo that it might not be needed. However, if next meeting everyone is on the same page that there is no issue, or the solution is trivial, then we don't need to discuss further.

	Nokia/NSB
	Support either options. They are identical.

	OPPO
	We are fine with either Proposal 7a or 7b.

	Lenovo, Motorola Mobility
	Support proposal 7c

	MediaTek
	We are fine with the proposal but just need some clarification on the significance of adding/removing “using a single DCI” in the main bullet. Will this adding/removing make any difference?

	Qualcomm
	The “multi-TRPs using a single DCI” includes mDCI based mTRP or not? Please add a note to clarify.

	Ericsson
	As we commented on the reflector, if "single DCI" is added to the main bullet, then we insist on adding a note to remove confusion in the next meeting.
For multi-PDSCH scheduling for multi-TRPs using a single DCI, support a single DCI field ‘Transmission Configuration Indication’ analogous to Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs
· Note: “Multi-PDSCH scheduling for multi-TRPs using a single DCI” refers to both of the following:
· Multi-TRP operation for which there are up to two scheduling DCIs (one per TRP) and the UE is indicated with one TCI state in a codepoint of the field ‘Transmission Configuration Indication’ in each DCI
· Multi-TRP operation for which there is only a single scheduling DCI (from a single TRP) and the UE is indicated with up to two TCI states in a codepoint of the field ‘Transmission Configuration Indication’ in the DCI

	Intel
	We accept Proposal 7c.
And we’re Ok regarding adding a clarification note suggested by Ericsson

	LG Electronics
	Support Proposal 7c with Ericsson’s suggestion.

	Futurewei
	Support 7c

	Huawei, HiSilicon
	We strongly prefer 7c without additional Notes provided by Ericsson. 
Below, we copy-paste our Email about the Notes Provided by Ericsson:
[…]
As I explained in my earlier Email, I am seriously concerned about hastily extending QCL/TCI properties of Rel-16 multi-TRP schemes to multi-PDSCH multi-TRP in Rel-17  before even having a serious discussion on whether or not a particular multi-TRP scheme itself can be extended to multi-PDSCH multi-TRP by us in the rest of Rel-17. 

Am I against such an extension? Not in principle. But we need to be very clear on what we are embarking on because I prefer not to start supporting some aspects of a feature (eg TCI properties of multi-DCI multi-PDSCH multi-TRP) without knowing what we are actually getting into and whether or not we can actually finish this feature in Rel-17.  Having said that, as you pointed out, there are two multi-TRP schemes in Rel-16: 

Case 1: Single-DCI multi-TRP (where single PDSCH with different layers transmitted by different TRPs scheduled by a single DCI) and;
Case 2: multi-DCI multi-TRP (two PDSCHs transmitted by different TRPs scheduled by separate DCI per TRP). 

First, note that we have not formally agreed that either Case 1 or Case 2 above should be extended to multi-PDSCH multi-TRP. And, honestly, I don’t think extension of either of Case 1 or Case 2 to multi-PDSCH case is trivial and I am not aware that MIMO people would be working on such an extension (and if they are working on it, then we should leave the corresponding TCI properties to them too). In particular, in  case 2, have we already discussed how to extend it to multi-PDSCH case? In Rel-16, the two PDSCHs from two TRPs are either fully overlapped or not overlapped and since each of them is scheduled by a separate DCI, there has been a lot of discussions on the timeline issues. So, if we extend case 2 by just agreeing on specifying the TCI properties of multi-DCI multi-PDSCH multi-TRP case, then who is going to discuss, for instance, if the multi-PDSCH slots of TRP 1 and multi-PDSCH slots of TRP 2 can be partially overlapped? What is the impact on the timeline? If the PDSCH slots are overlapped, is there any dropping rule? And so on… All I am saying is that we cannot extend a feature just by touching one tiny aspect of it (TCI properties) and leave the rest hanging. 

Now, to answer your question, from the very beginning I was hesitant to extend multi-PDSCH to Multi-TRP case as I think such an extension cannot be completed by us in Rel-17 and MIMO people may never take up what we left off at the end of Rel-17. But since most companies are interested to take on such an endeavor, I suggest to at least be a bit less ambitious and keep the scope to only Case 1. Therefore, in my opinion, Proposal 7b should include Case 1 and not Case 2. And I suggest to agree on the following:

Proposal 7b (updated)
For multi-PDSCH scheduling for multi-TRPs using a single DCI, support a single DCI field ‘Transmission Configuration Indication’ analogous to Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs
· Note: “Multi-PDSCH scheduling for multi-TRPs using a single DCI” refers to both of the following:
· Multi-TRP operation for which there are up to two scheduling DCIs (one per TRP) and the UE is indicated with one TCI state in a codepoint of the field ‘Transmission Configuration Indication’ in each DCI
· Multi-TRP operation for which there is only a single scheduling DCI (from a single TRP) and the UE is indicated with up to two TCI states in a codepoint of the field ‘Transmission Configuration Indication’ in the DCI
Now, If I am the only person that has this concern and my concern is not shared by anyone else, then, that is fine. We can agree on Proposal 7b (updated) with your complete Note and without crossing out anything from it. 
/end



	Samsung
	We are fine with Proposal 7c

	vivo
	We have a strong preference to add a note to clarify the applicable scenario here. 
We have the same understanding as Ericsson and support their note. If other companies have different interpretation, we believe a clarification note is necessary. 
We don’t think debate at next meeting on how to interpret an agreement is productive.

	OPPO
	Support Proposal 7c, and we can accept Ericsson’s modification.

	DOCOMO
	We are fine with Proposal 7c.

	CATT
	We are fine with Proposal 7c

	ZTE, Sanechips
	We have a basic question on the motivation for such a change from HW. Does it means that this proposal only applies to single DCI based MTRP? Based on this, we think some clarification are still needed.

	Moderator
	The moderator observed necessity of further discussion.

	Moderator
	3rd round discussion is closed. Please check the working assumption in 3.2.5.5.



Conclusions from GTW session
Working assumption:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs

Beam Management for Shared Spectrum Operation
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Huawei/HiSi, 1]
	Proposal 7: In order to mitigate the impact of LBT failure in BFD procedure, support transmitting complementary aperiodic CSI-RS when LBT failure occurs on periodic BFD-RS.

	[Spreadtrum, 3]
	Proposal 5: Aperiodic CSI-RS should be a complement for BFD-RS.

	[InterDigital, 4]
	Observation 7: Absence of periodic/semi-persistent RSs may impact on performance of fine time/frequency tracking, beam failure recovery and beam/CSI reporting.
Proposal 9: Introduce an enhanced mechanism to patch non-transmitted periodic/semi-persistent RSs due to LBT failures.
Proposal 10: Support RS transmission based on candidate RSs when LBT fails for periodic/semi-persistent RSs.
Proposal 11: Support RS pre-emption based on gNB indication to achieve accurate fine time/frequency tracking, beam failure recovery and beam/CSI.

	[Sony, 5]
	Proposal 3 : Support aperiodic CSI-RS for beam failure detection (BFD) and candidate beam determination (CBD) at least for unlicensed band operation.
Proposal 7 : Study and specify if needed single DCI scheduled multiple aperiodic CSI-RS and/or aperiodic SRS across multiple slots.

	[Lenovo/MotM, 6]
	Proposal 6: For NR operation in unlicensed bands between 52.6 GHz and 71 GHz, the following potential enhancements related to periodic transmissions of RS such as P-TRS should be specified to deal with LBT failure:
· Termination of periodic RS transmission on beams where consecutive LBT failures are encountered
· Dynamic switching of the QCL assumption (beams) for periodic RS transmission where consecutive LBT failures are encountered, where:
· Multiple QCL assumptions (multiple beams) can be configured to the RS resource and beam switch can be triggered once the continuous number of LBT failures reach a certain threshold value

	[Samsung, 7]
	Proposal 9: Support multi-slot aperiodic CSI-RS/SRS scheduled by a single DCI for beam management in 60 GHz unlicensed band.
Proposal 10: Further investigate the issue on the uncertainty of RS transmission due to LBT for 60 GHz unlicensed band.

	[CATT, 8]
	Observation 1: When UE cannot measure the periodic CSI-RS at the scheduled transmission instance for beam management due to LBT failure, gNB could transmit aperiodic CSI-RS and indicate to the UE as the alternative measurement.   
Proposal 1: Aperiodic CSI-RS could be used as the alternative solution of missed L1 RSRP measurement of periodic CSI-RS due to LBT failure with little specification change. 

	[ZTE/Sanechips, 9]
	Proposal 7: Study and evaluate the impact of LBT and the limitation of COT length on the procedure of beam failure detection.

	[Ericsson, 10]
	Proposal 10	Enhancement of existing BFD procedures by introduction of ap-CSI-RS is not needed for operation in shared spectrum. The existing BFI counter and timer can be adjusted to compensate for occasional LBT failure causing a missing instance (period) of a periodic BFD RS (SS/PBCH block and/or p-CSI-RS).
Proposal 11	Enhancement of the number of explicitly configured RSs for BFD (SS/PBCH blocks and/or p-CSI-RS) is not needed.
Proposal 12	For the new beam identification (NBI) procedure, the 28 symbol window for decoding PDCCH in recoverySearchSpaceId may need to be revisited for the case that a serving cell is configured with 480 or 960 kHz SCS.

	[FUTUREWEI, 11]
	Proposal 5: Utilize aperiodic CSI-RS transmission to address impact of LBT failure on periodic RS transmissions intended to support beam failure recovery. 
[bookmark: _Hlk68622756]Proposal 6: Consider support for low latency beam (QCL-TypeD) switch of periodic RS transmissions after persistent or sustained LBT failure.  

	[Nokia/NSB, 12]
	Observation 3: For P-TRS transmissions in the cell, it would be beneficial to have a mechanism to be able to transmit P-TRSs dropped due to LBT failure.
Proposal 6: Consider solutions to provide robustness for TRS transmission due to LBT failures, for instance:
· A beam specific (SSB specific) aperiodic TRS transmission that could be triggered for one or multiple Ues at a time to “patch” non-transmitted P-TRS using certain beam (certain SSB as QCL-TypeD source)
· Multiple transmission opportunities for the P-TRS within a time period
Observation 5: More transmission opportunities for the BFD-RS against LBT failures can be supported by the same mechanism used for peridic CSI-RS such as TRS.
Proposal 7: In case of directional LBT (if applied), consider impacts on beam management in the COT, e.g. 
· impact on validity of the configured DL RSs for L1-RSRP measurement and reporting and 
· impact on beam switching application time within the COT (e.g. the case when the new beam is or is not QCLed with the LBT beam of the COT). 

Observation 6: Support of multi-slot CSI-RS can be provided by having a slot offset (could reuse the parameter CSI-ResourcePeriodicityAndOffset currently applicable only for periodic and semi-persistent resource) parameter for the aperiodic CSI-RS resource where the offset would be calculated from the slot where the first CSI-RS resource of the same set is allocated.

	[NEC, 13]
	Proposal 4: If the indicated beam in the DCI scheduling the PDSCH is QCLed with the directional LBT beam for the DCI, then no additional LBT is needed for the PDSCHs have scheduling offset equal to or greater than timeDurationForQCL in shared spectrum.

	[OPPO, 14]
	Proposal 4: holding the discussion on AP-CSI-RS for BFR/BFD until the LBT procedure has been made clear in agenda item 8.2.6.

	[Qualcomm, 15]
	Proposal 4: Support partial BFR for single TRP.

	[LG Electronics, 16]
	Proposal #4: The following aspects can be considered to enhance beam management operation when channel access scheme is used for unlicensed spectrum.
· How to provide more opportunities of CSI-RS or SRS transmission considering LBT failure
· How to enhance beam failure procedure considering not transmitted BFD-RS due to LBT failure

	[MediaTek, 17]
	Proposal 6: The feasibility of AP-CSI-RS triggering for accommodating the periodic CSI-RS transmission prevented by LBT failure needs to be studied when the gap between DCI and the triggered AP-CSI-RS is smaller than the threshold beamSwitchTiming.
Proposal 7: The feasibility of increasing periodic RS transmission occasion for accommodating the periodic CSI-RS transmission prevented by LBT failure needs to be studied with respect to the minimization of resource and impact on measurement procedure when more measurements on missing RS due to LBT failure.

	[Intel, 18]
	Proposal 6: No special handling of periodic RS transmissions is needed to address interruptions due to LBT failure as well as no special means are needed to distinguish between LBT failures and beam failures.

	[NTT DOCOMO, 20]
	Proposal 4: Beam failure detection/recovery procedure in NR 52.6-71GHz can consider following potential enhancements,
· whether to increase the number of candidate beams included in set[image: ]
· whether to introduce a new time gap to apply new beam configuration after receiving BFR response from gNB
· whether to introduce aperiodic RS monitoring for beam failure detection

	[Xiaomi, 21]
	Proposal 3: Aperiodic RS transmission can be triggered to patch a non-transmitted periodic CSI-RS.
Proposal 4: To support more beams, the maximal number of reference singles in one CSI-RS resource set should be increased. Or, multiple aperiodic CSI-RS resource sets associated with one aperiodic trigger state should be allowed to be used for beam measurement.
Proposal 7: The beam failure detection procedure should be enhanced if triggering aperiodic CSI-RS to complement the non-transmitted BFD-RS is supported.

	[Convida, 22]
	Proposal 3: Enhancement of beam operation for unlicensed bands should be investigated to mitigate interference and optimize system performance due to hidden node for NR from 52.6 GHz to 71 GHz



Summary of views
	#
	Issue
	Companies’ views

	9.1
	Whether to enhance RS transmissions to deal with LBT failure


	Yes: Huawei/HiSi, Spreadtrum, IDCC, Sony, FUTUREWEI, Nokia/NSB, LGE, NTT Docomo, Xiaomi
· [IDCC]: Support RS pre-emption based on gNB indication to achieve accurate fine time/frequency tracking, beam failure recovery and beam/CSI. 
· [Lenovo/MotM]: For NR operation in unlicensed bands between 52.6 GHz and 71 GHz, the following potential enhancements related to periodic transmissions of RS such as P-TRS should be specified to deal with LBT failure:
· Termination of periodic RS transmission on beams where consecutive LBT failures are encountered
· Dynamic switching of the QCL assumption (beams) for periodic RS transmission where consecutive LBT failures are encountered, where:
· Multiple QCL assumptions (multiple beams) can be configured to the RS resource and beam switch can be triggered once the continuous number of LBT failures reach a certain threshold value
Need further study/hold the discussion: Samsung, ZTE/Sanechips, OPPO
· [Samsung]: Further investigate the issue on the uncertainty of RS transmission due to LBT for 60 GHz unlicensed band.
· [ZTE/Sanechips]: Study and evaluate the impact of LBT and the limitation of COT length on the procedure of beam failure detection.
No: CATT, Ericsson, Intel
· [CATT]: Aperiodic CSI-RS could be used as the alternative solution of missed L1 RSRP measurement of periodic CSI-RS due to LBT failure with little specification change.
· [Ericsson]: Enhancement of existing BFD procedures by introduction of ap-CSI-RS is not needed for operation in shared spectrum. The existing BFI counter and timer can be adjusted to compensate for occasional LBT failure causing a missing instance (period) of a periodic BFD RS (SS/PBCH block and/or p-CSI-RS).
· [Intel]: No special handling of periodic RS transmissions is needed to address interruptions due to LBT failure as well as no special means are needed to distinguish between LBT failures and beam failures

	9.2
	Multi-slot aperiodic RS
	Yes: Samsung, Nokia/NSB, LGE, Xiaomi
· [Samsung]: Support multi-slot aperiodic CSI-RS/SRS scheduled by a single DCI for beam management in 60 GHz unlicensed band.
· [LGE]: How to provide more opportunities of CSI-RS or SRS transmission considering LBT failure

	9.3
	Other enhancements related to beam failure recovery
	Symbol window for decoding PDCCH in recoverySearhSpaceId
· [Ericsson]: For the new beam identification (NBI) procedure, the 28 symbol window for decoding PDCCH in recoverySearchSpaceId may need to be revisited for the case that a serving cell is configured with 480 or 960 kHz SCS.
· [NTT Docomo]: whether to introduce a new time gap to apply new beam configuration after receiving BFR response from gNB
Partial BFR
· [Qualcomm]: Support partial BFR for single TRP.
Increased number of candidate beams
· [NTT Docomo]: whether to increase the number of candidate beams included in set 



1st round discussion
Observation 8
It is observed that majority of companies (11 companies) indicated support of BFR enhancement or RS enhancement to deal with LBT failure while 7 companies indicated further study and no support. However, no clear majority proposal was observed from the indicated supports from 11 companies.  
Please share your views on whether/how to support BFR enhancement or RS enhancement to deal with LBT failure. 
	Company
	Input

	Intel
	Before rushing in and support BFR enhancements, we suggest conducting a short study on whether the existing BFR mechanism is working or not working well to cope with LBT failure events. This is because by the moment we haven’t seen any company’s analysis on whether such a mature mechanism is not suitable for detecting LBT failure and recovery after it.
Moreover, though the BFR enhancements target dealing with LBT events, such enhancements would be formulated in a general way regardless LBT. This kind of work, in our view, could be difficult to complete given the timeframe we need to work with. This might be something that may need to be considered for future releases.

	Qualcomm
	Not support. Share same view as Intel, since LBT failed beam should be replaced as well. 

	Ericsson
	Agree with Qualcomm, Intel; this should be de-prioritized. Moreover, our view is that the existing BFR framework can be made robust to occasional LBT failure by appropriate adjustment of the existing BFI counter and timer to compensate for such LBT failure.

	Vivo
	We’d like to echo the above view expressed by Intel, Qualcomm and Ericsson. The necessity of any enhancement should be justified before we agree to introduce those enhancement.

	Xiaomi
	The BFR should be enhanced to deal with LBT failure from our understanding. If the RS for beam failure detection at t2 as shown in the figure below is missing, UE cannot assess the radio link quality timely. So, whether the UE can indicate the higher layer beam failure instance? The existing BFR mechanism don’t specify the UE behavior in this situation. If we just ignore it, that is to say UE don’t indicate the higher layer a BFI, the beam failure might not be detected timely. For example, we assume that the beamFailureDetectionTimer configured in RadioLinkMonitoringConfig IE is T. The BFI_COUNTER will be set to 0 in this situation even the BFI_COUNTER is set to (beamFailureInstanceMaxCount -1) at t1 and the radio link quality at t2 is actually worse than the threshold. On the contrary, if UE do indicate the higher layer a BFI in this case, the beam failure recovery might be triggered by mistake.


Therefore, the BFR should be enhanced to deal with LBT failure. And how to enhance the BFR needs further discussion.

	Lenovo, Motorola Mobility
	For periodic RS transmission, update of the QCL assumption (beam) should be supported when multiple continuous LBT failures are encountered. One method could be to associate each of the periodic RS resource with multiple QCL assumptions and the switching from one QCL to another QCL could be triggered when LBT failures are encountered continuously and above certain threshold limit

	ZTE, Sanechips
	De-prioritize the discussion on above optimization issues if no sufficient justification is provided.

	Samsung
	Support BFR enhancement or RS enhancement to deal with LBT failure. A UE cannot differentiate a beam failure from LBT failure or a beam failure due to beam misalignment. This issue needs to be addressed.

	Nokia/NSB
	Support the schemes supporting complement LBT failure of periodic RS,  
Because BFD-RS are also one or multiple periodic RS, no separate scheme is required.  

	Convida Wireless
	We support the study for BFR enhancement due to LBT failure.  

	Futurewei
	We share in principle Samsung’s view to support BFR enhancement and/or RS enhancement. 

	Huawei, HISilicon
	We support BFR enhancement to deal with LBT failure 

	Sony
	In our view, the BFD impacted by LBT mechanism is a concrete issue. We hope at least we could give that a study and then move on to decide whether we specify enhancement for it. 



1st round discussion summary
The following is a summary of company support on beam management for shared spectrum.
· BFR enhancement: Xiaomi, Lenovo/MotM, Samsung, Nokia/NSB, Convida, Futurewei, Huawei/HiSi, Sony
· No support: Intel, Qualcomm, Ericsson, vivo
· Deprioritize: ZTE/Sanechips
The moderator observed similar number of supports for each side. Given the situation, the moderator provides proposals 8 and 8a. Please continue the discussion. 

Proposal 8
BFR enhancement is supported with one of the following methods:
· Alt-1. Support aperiodic CSI-RS as BFD-RS ([image: ])
· Alt-2. Support supplementary RS transmission of periodic CSI-RS

Proposal 8a
Conclusion:
BFR enhancement is not supported in Rel-17

	Company
	Input

	OPPO
	We support Proposal 8a.

	Huawei, HiSilicon
	We support Proposal 8.

	Qualcomm
	Support Proposal 8a.

	Futurewei
	Support Proposal 8.

	Lenovo, Motorola Mobility
	Support proposal 8

	LG Electronics
	Alt-2 shouldn’t be categorized into BFR enhancement, rather, it should be discussed for all kinds of periodic CSI-RS.

	Ericsson
	We support Proposal 8a (assuming the intention is to agree on only one of Proposal 8 and 8a).
Our strong view about 8a is that the enhancements are optimizations that are not warranted. The existing BFR framework can handle occasional missed CSI-RS transmissions, and if needed the existing counter/timer mechanism can be set such that triggering BFR does not happen on rare occasions when CSI-RS transmission does not occur due to LBT failure.
We don't have time for these kind of optimizations. 

	ZTE, Sanechips
	Support Proposal 8a.

	Nokia/NSB
	Though we are fine with Proposal 8, before we agree with the proposal, we have to agree on the enhancement of periodic RS transmission rather than only for BFR purpose. 

	Samsung
	Support Proposal 8

	Intel
	If we have to select between Proposal 8 and Proposal 8a, our choice is Proposal 8a

	Xiaomi
	Support proposal 8. But we are confused about alt-1. Does this means the BFD is just based on aperiodic CSI-RS?

	vivo
	We support proposal 8a.



1st round discussion summary
The following is a summary of company support for Proposals 8 and 8a. 
· Proposal 8
· Huawei/HiSi, Futurewei, Lenovo/MotM, Nokia/NSB, Samsung
· Proposal 8a
· OPPO, Qualcomm, Ericsson, ZTE/Sanechips, Intel, vivo
No clear majority has been observed. 
2nd round discussion
The moderator observed no majority proposal. Given that, the moderator proposes to defer the discussion. 
	Company
	Input

	ZTE, Sanechips
	Agree with Moderator proposal to defer the discussion.

	Intel
	We are okay with moderator’s suggestion to defer this discussion.
However, the same discussion on BFR enhancements repeats every RAN1 e-meeting and every e-meeting it is postponed. Given the only two e-meeting are remaining, we may not have enough time to carefully study the necessity and exact mechanisms for BFR enhancements. May be this e-meeting is a right time to say that BFR enhancements are not supported in Rel-17.

	Qualcomm
	Ok to defer

	Convida Wireless
	We are fine with the moderator’s proposal to defer the discussion.

	Ericsson
	Agree with Intel. Would prefer to close the issue.

	Moderator
	2nd round discussion is closed.



2nd round discussion summary
All companies indicated that they prefer to defer the discussion. The discussion is closed. 
Others
Observations and Proposals from Contributions

	Company
	Observations and Proposals from Contributions

	[Sony, 5]
	Proposal 8	: Beam alignment during initial access procedure should be considered for NR above 52.6 GHz.

	[Lenovo/MotM, 6]
	Proposal 5: For NR operation between 52.6 GHz and 71 GHz with high subcarrier spacing values such as 480kHz and 960kHz, if a UE is going to transmit a set of consecutive PUSCH transmissions including both dynamically scheduled PUSCH transmissions and CG-PUSCH transmissions, the UE can select the latest indicated UL Tx beam to transmit the consecutive UL CG and DG transmissions
Proposal 7: For NR operation between 52.6 GHz and 71 GHz, Rel-17 common TCI state indication should be supported for multi-PDSCH scheduling
Observation 2: For NR operation between 52.6 GHz and 71 GHz, the new indicated common TCI state may not be applicable for the scheduled PDSCHs even the PDSCHs are received after the application time when the UE cannot switch it RX beams to the new indicated common TCI state between two continuous PDSCH transmissions 
Proposal 8: For NR operation between 52.6 GHz and 71 GHz, how to determine the applied TCI state for the multiple PDSCH in continuous slots when the indicated common TCI state is changed but the UE cannot switch it RX beam within the CP should be further discussed
Proposal 9: For NR operation between 52.6 GHz and 71 GHz, when multiple PDSCHs with different TBs are scheduled by the DCI indicating a common TCI state, the ACK/NACK of any one scheduled PDSCH can be used as the ACK for the DCI

	[CATT, 8]
	Proposal 2: The beam management frame work should be reused for NR operation in 52.6-71 GHz.  
Proposal 8: In initial access, the beam adaptation for Msg3 and Msg4 transmission can be adapted based on the beam measurement report from UE.

	[Qualcomm, 15]
	Proposal 5: Support UE report of recommended SSB in Msg3/A in initial access.
Proposal 6: Support dynamic beam update of periodic channel/RS.
Proposal 7: Investigate sub-band based beam report.
Proposal 8: The contents of configured TCI states can be dynamically updated.
· The contents may include any QCL source RS ID, e.g. both TypeA/D RS IDs, and corresponding BWP/CC ID.

	[Apple, 19]
	Proposal 3: Consider a mechanism to enable/disable the PDCCH monitoring within the multi-PDSCH duration to improve resource efficiency. 

	[NTT DOCOMO, 20]
	Proposal 3: For beam management in 52.6-71GHz, discuss the following:
· whether to increase the number of configured CSI-RS resources for beam management.
· whether to support reporting more than 4 beams for beam reporting in one report instance, if the number of configured CSI-RS resources in a resource set for beam management is increased.


	[Xiaomi, 21]
	Proposal 4: To support more beams, the maximal number of reference singles in one CSI-RS resource set should be increased. Or, multiple aperiodic CSI-RS resource sets associated with one aperiodic trigger state should be allowed to be used for beam measurement.
Proposal 5: An implicit or explicit way to indicate UE the report method, which refers to reporting the measurement results separately or jointly, is needed when multiple aperiodic CSI-RS resource sets are triggered by single DCI for beam measurement.
Observation 1: There is a limitation on the number of periodic CSI-RS resource used for beam measurement in Rel15/16.
Proposal 6: Some enhancements are needed to deal with this limitation if the number of beams more than maxNrofNZP-CSI-RS-ResourcesPerSet are expected to be used in 52.6-71GHz.

	[Convida, 22]
	Proposal 1:  Rel-17 FeMIMO unified TCI framework like TCI state indication for PDCCH can be considered for NR from 52.6 GHz to 71 GHz.



1st round discussion
Summary of views
	#
	Issue
	Companies’ views

	11.1
	Beam reporting/alignment during initial access procedure
	Yes: Sony, CATT, Qualcomm
No:

	11.2
	Dynamic beam update
	Yes: Lenovo/MotM, Qualcomm, NTT Docomo
No:

	11.3
	Increase the number of configured CSI-RS resources
	Yes: NTT Docomo, Xiaomi

	11.4
	Considering Rel-17 feMIMO unified TCI framework for multi-PDSCH/PUSCH scheduling
	Yes:Lenovo/MotM
No:



Observation 9
No clear majority was observed. Companies are requested to share their views on the proposals from the companies.

	Company
	Input

	Intel
	Put lower priority for these items

	Ericsson
	Should be de-prioritized.

	Xiaomi
	Agree with Intel.

	ZTE, Sanechips
	Share same views with Intel.

	Moderator
	1st round discussion is closed. 



1st round discussion summary
All companies indicated that they prefer to defer the discussion. The discussion is closed. 
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