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1 Introduction

This document presents the summary of email approval [100b-e-NR-UEFeatures-eMIMO-01]  during RAN1 #100bis-e. According to the Chairman’s Notes:
	[100b-e-NR-UEFeatures-eMIMO-01] Email discussion/approval till 4/24 – Ralf (ATT), (16-1 family)

· Decide the number of FGs for “L1-SINR reporting” by down-selecting between

· Alt. 1-1: one FG 

· Alt. 1-2: two FGs 

· Alt. 1-3: three FGs 

· Decide the number of FGs for “TCI state activation and spatial relation update” by down-selecting between 

· Alt. 2-1: one FG 

· Alt. 2-2: three FGs 

· Decide if “Resources for beam management, pathloss measurement, BFD, and BFR” is a feature group

· Alt. 3-1: no dedicated FG

· Alt. 3-2: one FG


The following was discussed and agreed during RAN1 #100bis-e within the scope of [100b-e-NR-UEFeatures-eMIMO-01]  “Email discussion/approval” [1].
The following will be removed from the final document, however, in the meantime, please take note of this guidance of the RAN1 MCC technical officer:
	W.r.t the naming convention, the following suggestion […] may be helpful to keep the previous company’s name (only the most recent one) in the filename, so that we can easily tell which previous version this is based on, and may solve the issue when there are crossing emails.
e.g. something like the following:

5_Incoming_Liaison_Statements/Summary-1_v1-LG

5_Incoming_Liaison_Statements/Summary-1_v2-LG-CATT

5_Incoming_Liaison_Statements/Summary-1_v2-LG-vivo

5_Incoming_Liaison_Statements/Summary-1_v3-CATT-HWHiSi


2 Summary of Email Approval [100b-e-NR-UEFeatures-eMIMO-01] 
The following is the proposal in [1] for discussion in this email approval:

FL Proposal 1: (16-1 family)

· Decide the number of FGs for “L1-SINR reporting” by down-selecting between

· Alt. 1-1: one FG 

· Alt. 1-2: two FGs 

· Alt. 1-3: three FGs 

· Decide the number of FGs for “TCI state activation and spatial relation update” by down-selecting between 

· Alt. 2-1: one FG 

· Alt. 2-2: three FGs 

· Decide if “Resources for beam management, pathloss measurement, BFD, and BFR” is a feature group

· Alt. 3-1: no dedicated FG

· Alt. 3-2: one FG

2.1 L1-SINR reporting
The following are the alternatives in [1] for discussion in this email approval for “L1-SINR reporting”:
Alt. 1:
	16-1a
	L1-SINR reporting
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS details on the sub-components, e.g., FG 2-24)

2. FFS: Support of group-based reporting for L1-SINR
	TBD 
	
	N/A
	
	TBD

[Per band]
	N
	N
	
	
	TBD

	16-1h
	Group-based reporting for L1-SINR
	Support of group-based reporting for L1-SINR
	16-1a
	
	N/A
	
	Per band
	
	
	
	
	


Alt. 2:

	16-1a
	L1-SINR reporting
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS details on the sub-components, e.g., FG 2-24)

2. FFS: Support of group-based reporting for L1-SINR

3. Supported RS for CMR/IMR configurations for L1-SINR

4. 2. Max. number of reference signal configurations for CMR and IMR for L1-SINR across all CCs

5. 3. Max. number of reference signal configurations for CMR and IMR for L-SINR within a slot

6. 4. Max. number of reference signal configurations for CMR for L1-SINR and L1-RSRP
	TBD 
	
	N/A
	
	TBD

[Per band]
	N
	N
	
	
	TBD


Alt. 3:

	16-1a
	L1-SINR reporting
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or 

2. Support of L1-SINR based beam measurement and reporting based on NZP IMR (FFS details on the sub-components, e.g., FG 2-24)
3. FFS: Support of group-based reporting for L1-SINR
	TBD 
	
	N/A
	
	TBD

[Per band]
	N
	N
	
	
	TBD


Alt. 4:
	16-1a
	L1-SINR reporting
	1. Support of The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS details on the sub-components, e.g., FG 2-24)

2. FFS: Support of group-based reporting for L1-SINR
	TBD 
	
	N/A
	
	TBD

[Per band]
	N
	N
	
	
	TBD


Alt. 5:
	16-1a
	L1-SINR reporting
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS details on the sub-components, e.g., FG 2-24)

2. FFS: Support of group-based reporting for L1-SINR
	TBD 
	
	N/A
	
	TBD

[Per band]
	N
	N
	
	
	TBD

	16-1h
	Group-based reporting for L1-SINR
	Support of group-based reporting for L1-SINR
	16-1a
	
	
	
	
	
	
	
	
	

	16-1i
	Non-group-based reporting for L1-SINR
	Support of non-group based reporting for L1-SINR
	16-1a
	
	
	
	
	
	
	
	
	


Alt. 6:
	16-1a
	L1-SINR reporting
	1. The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot

2. The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR

3. The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot

4. Supported density of CSI-RS for CMR to measure L1-SINR

5. The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR within a slot

6. The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR

7. The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR within a slot

8. The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR
	TBD 
	
	N/A
	
	TBD

[Per band]
	N
	N
	
	
	TBD


Alt. 7:
	16-1a
	L1-SINR reporting
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS details on the sub-components, e.g., FG 2-24) Supported type of interference measurement resource

2. Supported type of dedicated IMR 

3. Max number of SSB/CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR for L1-SINR 

4. Max number of NZP CSI-RS and CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as IMR for L1-SINR 

5. Maximum number of L1-SINR report setting per BWP

6. FFS: Support of group-based reporting for L1-SINR
	TBD 
	
	N/A
	
	TBD

[Per band]
	N
	N
	
	
	TBD


Alt. 8:
	16-1a
	L1-SINR reporting
	1. The maximum number of L1-SINR based beam measurement and reporting based on ZP IMR and/or NZP IMR (FFS details on the sub-components, e.g., FG 2-24) 

2. L1-SINR based on CMR without dedicated IMR

3. L1-SINR based on CSI-RS as CMR and dedicated ZP IMR

4. L1-SINR based on CSI-RS as CMR and dedicated NZP IMR

5. L1-SINR based on SSB as CMR and dedicated ZP IMR

6. L1-SINR based on SSB as CMR and dedicated NZP IMR

7. FFS: Support of group-based reporting for L1-SINR for each supported component
	TBD 
	
	N/A
	
	TBD

[Per band]
	N
	N
	
	
	TBD


Looking at the comments in [1], a majority of companies supports alternatives with one row/FG. Note that the company supporting Alt. 5 with three rows is also supporting Alt. 3 with a single row. 
	Alternative
	Number rows/FGs
	Supporting company

	1
	2
	3

	2
	1
	

	3
	1
	2

	4
	1
	1

	5
	3
	1

	6
	1
	4

	7
	1
	1

	8
	1
	3


Can we agree on a single row/FG for “L1-SINR reporting”?

	Company
	Comments/Questions/Suggestions

	Ericsson
	We would be OK with a single row as well – as soon as a UE supports L1-SINR reporting, it would also group-based reporting for L1-SINR. This is different from how the UE capabilities for L1-RSRP reporting are structured, but we are OK with that. 

	Apple
	Following Rel-15, we prefer to have 3 FGs

FG1: RS related capability for L1-SINR similar as FG2-24. 

FG2: Support of non-group based RSRP reporting with N_max RSRP values reported similar as FG2-29

FG3: group based L1-SINR similar as FG2-29a

	Intel
	Given the uncertainty on the reporting granularity consider 3 FGs as follows:

· Type of L1-SINR measurements and supported number of RS across CC and within a slot
· TBD components
· Number of L1-SINR report for non group L1-SINR report
· Group based L1-SINR reporting

Note: Need to consider the total number of RS for L1-RSRP and L1-SINR

	LGE
	No strong view on the number of FGs, but we think that it will be good if we simply copy FGs and features from L1-RSRP as baseline. Otherwise, it will be very hard to converge the views.


If so, can we agree on either Alt. 6 or Alt. 8 as new baseline/reference for further discussion on detailed component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, notes, consequences if a feature is not supported by a UE, and prerequisites?
	Company
	Comments/Questions/Suggestions

	Ericsson
	Alt 8 and in particular alt 6 are written in a way that it looks like the components are signaled independently. In our understanding, this is not possible. One FG is signaled with one value. For L1-SINR, this should be either “support/not support” or alternatively with on value “maximum number of L1-SINR values signaled”, as for L1-RSRP

	Apple
	We prefer Alt. 6 with additional FG

FG2: Support of non-group based RSRP reporting with N_max RSRP values reported similar as FG2-29

FG3: group based L1-SINR similar as FG2-29a

	Intel
	We propose to agree in high level the contents of FG. According to our preference it should be as follows:

· Type of L1-SINR measurements and supported number of RS across CC and within a slot
· TBD components
· Number of L1-SINR report for non group L1-SINR report

· Group based L1-SINR reporting

	LGE
	Regarding the way of making a progress, we think that the baseline should be the version what we have agreed so far, i.e. neither Alt6 nor Alt8. 
Then we need to discuss whether/how to split the existing components.

In my observation, most companies are supportive on that the first component needs to be split with regards to the type of IMR (ZP IMR or NZP IMR), which is common for Alt2, Alt3, Alt6, Alt7 and Alt8.
So, we suggest starting from Alt3 as a common ground for Alt2, Alt3, Alt6, Alt7 and Alt8


If not, what would have to fundamentally change to agree the number of rows/FGs for the above proposal (new FG(s), new components, delete components, add components, move components to which other FG …)?
	Company
	Comments/Questions/Suggestions

	
	


2.2 TCI state activation and spatial relation update

The following are the alternatives in [1] for discussion in this email approval for “TCI state activation and spatial relation update”:
Alt. 1:
	16-1b
	TCI state activation and spatial relation update
	1. [Support of / maximum number of lists for] Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH (FFS whether to be a separate UE feature, e.g. 16-1b)
2. [Support of / maximum number of lists for] Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS

3. [Support of / The maximum number of] PUCCH resource groups per BWP for simultaneous spatial relation update

4. Maximum number of PUCCH resources within each PUCCH resource group

5. FFS: details on whether/how to indicate band pairs which can share the same DL TCI state

6. FFS: details on whether/how to indicate band pairs which can share the same UL spatial relation info
	Component 1: 2-1, 2-4

Component 2: 2-59, 2-60

Component 3: 2-53, 2-59, 4-24
	
	N/A
	
	TBD

[Per BC or per band]
	N
	Y

FR2 only for component 1, 2, 4, 5
	
	
	TBD


Alt. 2:
	16-1b
	TCI state activation and spatial relation update
	1. [Support of / maximum number of lists for] Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH (FFS whether to be a separate UE feature, e.g. 16-1b)
2. [Support of / maximum number of lists for] Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS

3. [Support of / The maximum number of] PUCCH resource groups per BWP for simultaneous spatial relation update

4. FFS: details on whether/how to indicate band pairs which can share the same DL TCI state

5. FFS: details on whether/how to indicate band pairs which can share the same UL spatial relation info
	Component 1: 2-1, 2-4

Component 2: 2-59, 2-60

Component 3: 2-53, 2-59, 4-24
	
	N/A
	
	TBD

[Per BC or per band]
	N
	Y
	
	
	TBD

	16-1b-2
	Spatial relation update across multiple CCs
	1. Support of Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
2. FFS: details on whether/how to indicate band pairs which can share the same UL spatial relation info
	Component 1: 2-59, 2-60


	
	N/A
	
	TBD

[Per BC or per band]
	N
	Y
	
	
	TBD

	16-1b-3
	Spatial relation update for PUCCH group
	Support of PUCCH resource groups per BWP for simultaneous spatial relation update
	2-53, 2-59, 4-24
	
	N/A
	
	TBD

[Per BC or per band]
	N
	Y
	
	
	TBD


Alt. 3:
	16-1b
	TCI state activation and spatial relation update
	1. [Support of / maximum number of lists for] Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH (FFS whether to be a separate UE feature, e.g. 16-1b)

2. [Support of / maximum number of lists for] Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS

3. [Support of / The maximum number of] PUCCH resource groups per BWP for simultaneous spatial relation update

4. FFS: details on whether/how to indicate band pairs which can share the same DL TCI state

5. FFS: details on whether/how to indicate band pairs which can share the same UL spatial relation info
	Component 1: 2-1, 2-4

Component 2: 2-59, 2-60

Component 3: 2-53, 2-59, 4-24
	
	N/A
	
	TBD

[Per BC or per band]
	N
	Y
	
	
	TBD

	16-1b1
	Cross-CC TCI state activation
	Support of simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH 


	2-1, 2-4
	
	N/A
	
	Per band
	N/A
	N/A
	
	
	TBD

	16-1b2
	Cross-CC spatial relation update
	Support of simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS


	2-59, 2-60
	
	N/A
	
	Per band
	N/A
	N/A
	
	
	TBD

	16-1b3
	PUCCH resource groups 
	Support of PUCCH resource groups per BWP for simultaneous spatial relation update


	2-53, 2-59, 4-24
	
	N/A
	
	Per band
	N/A
	N/A
	
	
	TBD


Out of 11 companies only two supported Alt. 1 in [1]. All others either supported Alt. 2 or Alt. 3 both of which require three rows/FGs. 

Can we agree on three rows/FGs for “TCI state activation and spatial relation update”?

	Company
	Comments/Questions/Suggestions

	Ericsson
	Yes

	Apple
	Yes

	Intel
	Yes

	LGE
	Support 


If so, can we agree on either Alt. 2 or Alt. 3 as new baseline/reference for further discussion on detailed component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, notes, consequences if a feature is not supported by a UE, and prerequisites?
	Company
	Comments/Questions/Suggestions

	Ericsson
	Yes. Either 2 or 3 can be used as baseline. The difference may be handled by subsequently agreeing on per band or per BC

	Yes
	We prefer Alt. 2

	Intel
	Alt 2 and Alt 3 looks similar. We have slight preference on Alt 3. 

	LGE
	Either Alt2 or Alt3 are fine as a starting point since the only difference is the two FFS points. 

We are supportive for the FFS parts since gNB can group the CCs based on the UE capability information. 


If not, what would have to fundamentally change to agree the number of rows/FGs for the above proposal (new FG(s), new components, delete components, add components, move components to which other FG …)?
	Company
	Comments/Questions/Suggestions

	
	


2.3 Resources for beam management, pathloss measurement, BFD, and BFR
The following are the alternatives in [1] for discussion in this email approval for “Resources for beam management, pathloss measurement, BFD, and BFR”:
Alt. 1: Delete FG 16-1g

Alt. 2: 

	16-1g
	FFS: Resources for beam management, pathloss measurement, BFD, and BFR
	1. FFS: The maximum number of SSB/CSI-RS resources within a slot across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification.

2. FFS: The maximum number of SSB/CSI-RS resources within a slot across all CCs for pathloss measurement

3. FFS: The maximum number of SSB/CSI-RS resources within a slot across all CCs for BFD

4. FFS: The maximum number of SSB/CSI-RS resources across all CCs for new beam identification
	
	
	N/A
	
	TBD
	N
	
	
	
	TBD


Alt. 3: 
	16-1g
	FFS: Resources for beam management, pathloss measurement, BFD, and BFR
	1. The total number (sum of periodic/semi-persistent/aperiodic) of 

· SSB/NZP-CSI-RS/CSI-IM resources configured for L1-RSRP/L1-SINR, and 

· BFR resources configured for new beam identification, and  

· BFD resources configured for beam failure detection, and

· Pathloss RS resources configured for pathloss measurement

across all CCs shall not exceed M_1

2. The total number of aperiodic NZP-CSI-RS/CSI-IM resources configured for L1-RSRP/L1-SINR across all CCs shall not exceed M_2

3. The total number (sum of periodic/semi-persistent/aperiodic) of 

· SSB/NZP-CSI-RS resources to perform measurement on CMR for L1-RSRP/L1-SINR, and 

· BFR resources to perform measurement for new beam identification, and

· BFD resources to perform measurement for beam failure detection, and

· Pathloss RS resources to perform measurement for pathloss

across all CCs within a slot shall not exceed M_3

4. The total number (sum of periodic/semi-persistent/aperiodic) of NZP-CSI-RS/CSI-IM resources to perform measurement on IMR for L1-SINR across all CCs within a slot shall not exceed M_4

1. FFS: The maximum number of SSB/CSI-RS resources across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification.

2. FFS: The maximum number of SSB/CSI-RS resources across all CCs for pathloss measurement

3. FFS: The maximum number of SSB/CSI-RS resources across all CCs for BFD

4. FFS: The maximum number of SSB/CSI-RS resources across all CCs for new beam identification
	2.24
	
	N/A
	
	TBD
	N
	
	
	
	TBD


According to the comments in [1] there is equal support for introducing a dedicated FG and deleting the FG. More discussion is clearly needed. For example, proponents of Alt. 1 to delete the FG argue it is readily included in other FGs. Please comment and make constructive suggestions to arrive at consensus via email. 
	Company
	Comments/Questions/Suggestions

	Ericsson
	Before new capabilities are introduced, the relation to the current capabilities should be taken into account. The following capabilities apply: maxNumberSSB-CSI-RS-ResourceOneTx, maxNumberCSI-RS-SSB-CBD, maxNumberCSI-RS-BFD, maxNumberSSB-BFD. There are currently no capability for pathloss measurements, and there is no increase in the number of pathloss reference RSs in R16, so it is unclear to us why this is needed. 

	Apple
	We think the dedicate FG is needed. There is no capability reporting in Rel-15 for UE to indicate its capability in terms of RS processing to support the beam management in general. The beam management consists of multiple components (1) L1-RSRP (2) L1-SINR (3) CBD (4) BFD. A UE may not have separate engine or processing unit to handle each component independently. As results, it is beneficial to allow UE to report the total RS processing capability for beam management without forcing UE to report each component individually assuming there is independent processing unit for each component.
maxNumberSSB-CSI-RS-ResourceOneTx is for L1-RSRP with single port

maxNumberCSI-RS-SSB-CBD is for new beam identification

maxNumberCSI-RS-BFD/maxNumberSSB-BFD is for beam failure detection


	Intel
	In our opinion dedicated FG is preferable, and Alt. 2 is our preference. 

For the case of CBD (new beam identification) for BFR, this capability will signal the maximum number of resources that the UE can support across all CCs for CBD. This, in addition to the maximum number of supported CBD RS per CC for SCell BFR in FG 16-1f completes the capability in terms of number and split of RS resources that the UE can support for BFR

	LGE
	Same view with Ericsson. Alt1 is preferred. 


3 Conclusions

…
4 References
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