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1. Introduction
This document presents the summary of email discussion [123-R19-UE_features] during RAN1 #123. According to the Chair’s Notes:
	[123-R19-UE_features] Email discussion on Rel-19 UE features – Ralf (AT&T), Naoya (DOCOMO)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc




Additionally, the following is captured in the Chair’s Notes:
	R1-2508633	Discussion on RAN2 LS on per band and per BC capability	Nokia
R1-2508698	Discussion on per band and per BC capability	OPPO
Related LS has been treated in RAN1#122bis, when it was assigned to agenda for UE features led by Ralf (AT&T), so these 2 contributions will continue to be handled under AI 9.3.



The following was discussed during RAN1 #123 within the scope of [123-R19-UE_features]. All proposals are based on the latest RAN1 UE features list for Rel. 19 in [1][2].
1. Summary of Contributions Submitted to RAN1 #123
The following is the moderator’s summary of contributions submitted to RAN1 #123 in this agenda item. 

1. NR_AIML_air

	[bookmark: OLE_LINK2]Company
	Summary

	Nokia [3]
	Error Cause for Positioning Case 1
The inclusion of error causes in performance monitoring outcomes is critical for ensuring proper network operations, as emphasized by the RAN1#120-bis and RAN2#130 agreements. The RAN1#120-bis agreement resolves the ambiguity in monitoring outcome content by requiring that it must include an indication when the target UE cannot perform the Case 1 positioning method. This explicit feedback is essential for enabling network operators to identify and address failures proactively, ensuring service reliability and minimizing disruptions. Similarly, the RAN2#130 agreement introduces the error cause ‘DL AIML positioning not available’ for Case 1, which serves to indicate scenarios where the UE cannot perform positioning due to issues such as model unavailability or the absence of valid performance monitoring outcomes.
However, challenges arise with the RAN2#130 agreement due to its lack of explicit detail regarding the underlying causes of the error. While the agreement introduces the error cause, it does not specify the conditions or parameters that trigger this designation, leaving ambiguity in its practical implementation. For example, it is unclear whether the error cause should be applied uniformly across all UEs or tailored based on specific device capabilities, network configurations, or operational contexts. This lack of granularity can lead to inconsistent interpretations, making it difficult for network operators to pinpoint the root causes of positioning failures and implement targeted corrective actions. Furthermore, the absence of detailed guidelines for monitoring error causes may hinder the ability to align troubleshooting processes across different network deployments, reducing the overall efficiency of network operations.
	58. NR_AIML_Air
	58-2-21
	Support error cause for Positioning Case 1
	Indicates support of error cause for Positioning Case 1
	FFS
	N/A
	N/A
	Error cause indication is not supported for Positioning Case 1
	Per UE
	n/a
	n/a
	n/a
	Currently in 37.355 it was confirmed the IE NR-DL-AIML-TargetDeviceErrorCauses  which has the cause: “dl-aiml-positioning-not-available”. This IE is used to indicate the monitoring-based UE outcome.
	Optional with capability signalling



Support of Case 1 in INACTIVE state
For Positioning Case 1, RAN4 (R4-2514631) had an agreement to include details of requirements for Positioning Case 1:

	Issue 3-1: Requirements for case 1
To be clarified in the requirements:
· Request location information message should refer to “case 1” positiniong
· Reuse the legacy RSTD measurement delay for all the cases (with gap, w/o gap, PRS aggregation)
· Beam sweeping factor for FR2 including sweeping reduction factor 
· Take the legacy values
· Rx TEG: check on signaling, take the legacy(used in RSTD measurements) approach if it is signaled
· Cover all RRC states


At least the capability should be supported for RRC INACTIVE state
	58. NR_AIML_Air
	58-2-22
	Support of UE-based positioning Case 1 in RRC_INACTIVE state
	UE-based positioning Case 1 in RRC_INACTIVE state is supported
	58-2-3
	N/A
	N/A
	UE-based positioning Case 1 in RRC_INACTIVE state is not supported
	Per Band
	FFS
	FFS
	FFS
	Support of UE-based positioning Case 1 in RRC_INACTIVE state at least for data collection 
	Optional with capability signalling



Support of Data Collection aided by PRU information
In general, data collection for AIML for Positioning Case 1 is up to implementation. However, in RAN1#122bis, RAN1 agreed with the following TP in TS 38.214.
	TS 38.214 V19.1.0
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
The UE may be provided with NR-PRU-DL-Info which contains measurement(s) performed by a positioning reference unit (PRU) [20, TS 38.305], the timestamps associated with the measurement(s), and the location information of the PRU. The UE may be provided with NR-TRP-LocationInfo-Implicit [17, TS 37.355] associated with NR-PRU-DL-Info.
< Unchanged parts are omitted >



In our view, the unique opportunity that UE may request NR-PRU-DL-Info which is delivered from LMF to UE is for Data collection. So, the UE should provide capability to support this feature to complement data collection for AIML Positioning Case 1.
	58. NR_AIML_Air
	58-2-23
	Support of Data Collection aided by PRU information for UE-based positioning Case 1
	UE-based positioning Case 1 supports PRU information for data collection
	58.2.1
	N/A
	N/A
	Data collection aided by PRU in UE-based positioning Case 1 is not supported
	Per Band
	FFS
	FFS
	FFS
	Note: Data collection when PRU information is involved may include Implicit information (Associated ID associated to the PRU)
	Optional with capability signalling




	vivo [4]
	The designated relaxation timeline is originally introduced to accommodate model inference latency (at the μs scale) and model loading latency (extending to the ms scale). To address this temporal disparity, the system architecture must concurrently support:
· Pre-loaded model execution (zero-loading timeline)
· Model loading scenarios
Thus, we, propose,
Support below candidate values of d or d’ for BM-Case1 and BM-Case2  
· d1/d1’ is {2, 8, 28, 56}
· d2/d2’ is {4, 16, 56, 112}
· d3/d3’ is {8, 32, 56, 224}
· d4/d4’ is {16, 56, 112, 448}
· d5/d5’ is {32, 112, 224, 896}
· d6/d6’ is {64, 224, 448, 1792}

Further，in RAN1#122meeting, following agreement is related to UE feature,
Agreement:
Support the following on the reporting condition of CSI reporting for inference
· For BM-Case2, after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, UE transmit a CSI report for inference only if receiving at least K latest consecutive transmission occasion for each of the RS resources in Set B no later than the corresponding CSI reference resource, where K is indicated by a new UE capability.

And captured in TS 38.214, 
For a CSI-ReportConfig configured with the higher layer parameter reportQuantity set to 'p-cri-r19', 'p-cri-RSRP-r19', 'p-ssb-index-r19' or 'p-ssb-index-RSRP-r19' and with nroftimeinstance-r19 is configured, after the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only if receiving at least 𝐾BM latest consecutive transmission occasion(s) for each of the CSI-RS resources or SS/PBCH Block resources in the corresponding resource set for channel measurement no later than the CSI reference resource, and drops the report otherwise. The value of 𝐾BM is indicated by UE capability.
The value of 𝐾BM should be indicated in 58-1-4. We, thus, propose,
Adopt the following update as the cyan-highlighted parts in below table on Rel. 19 UE feature index 58-1-4 for AI/ML based beam management,
	58. NR_AIML_air
	58-1-4
	UE-side beam prediction for BM Case2 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case2 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case2 per BWP 
3a. Maximum number of inference report(s) configured for BM-Case2 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
7c:
Supported minimum number of received transmission occasions for Set B
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported maximum number of predicted beams in each predicted time instance
12. Supported maximum number of predicted time instances
13. Supported maximum total number of reported predicted beams for predicted time instances in one report
14. Supported combinations of supported value(s) of valid time duration for each predicted time instance and number of predicted beams for each value of valid time duration
15. Supported value(s) of time gap between predicted time instances and between reference time to the first future time instance
21. supported number of occupied CPU 
22. supported number of occupied APU CPU,2/CPU,3
23. supported value of d for the relaxation of Z3 timeline
24. supported value of d’ for the relaxation of Z’3 timeline
25. Index of the Occupied APU resource pool between CPU,2 and CPU,3
	FFS 2-35
	yes
	n/a
	UE-side beam prediction for BM-Case2 for inference is not supported
	Per UE
Per band
	No n/a
	No n/a
	No n/a
	Component 3 candidate values: 
· Periodic reporting: {1, 2, 3, 4}
· Aperiodic reporting: {1, 2, 3, 4}
· Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16, 32, 64}
Component 7b candidate values: {4, 8, 16, 32, 64}

Component 7c
candidate values: {2, 4, 6, 8, 10}


Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS}

Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}FFS: candidate values for components

Component 11 candidate values: {1, 2, 3, 4}

Component 12 candidate values: {1, 2, 4, 8}

Component 13 candidate values: {1, 2, 4, 6, 8, 12, 16, 32}

Component 15 candidate values: {10ms, 20ms, 40ms, 80ms, 160ms}

Component 21 candidate values: {0, 1, 2, … 8}

Component 22 candidate values: {0, 1, 2, … 8}

Note: The values of component 21 and 22 are not allowed to be 0 simultaneously.

Component 23 candidate values: FFS

Component 24 candidate values: FFS

Component 25 candidate values: {1, 2} representing the first APU pool (i.e., CPU,2) and the second APU pool (i.e., CPU,3), respectively

Note: “CPU” corresponds to “CPU,1” in TS 38.214, and “APU” corresponds to “CPU,x” in TS 38.214, x = 2, 3

Note: UE should not report non-zero value for Component 22 if FG 58-0-1 is not signalled
	Optional with capability signalling



Adopt the following update on Rel. 19 UE FGs for AI/ML based CSI prediction
	58. NR_AIML_Air
	58-3-1
	CSI prediction for UE-sided inference when N4=1
	1. Support of CSI prediction for UE-sided inference when N4=1
2. Support for reporting predicted PMI with N4=1
3. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
4. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
5. Support parameter combinations with L=2,4 
6. Support for rank = 1,2
7. Support for the size of DD-basis, N4=1
8. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
11. Scaling factor for active resource counting Kp
12. supported value of t for the relaxation of Z and Z’ timeline
13. supported number of occupied CPU 
14. supported number of occupied CPU,2/CPU,3
15. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	CSI prediction for N4=1 for inference is not supported


	Per band and Per BC
	n/a
	n/a
	n/a
	Component 3 candidate values:
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

Component 11 candidate values: {1,2,4}

Component 12 candidate values:[ 
d1 is {2, 4, 8, 14}
d2 is {4, 8, 14, 28}
d3 is {8,14, 28, 56}
d4 is {14, 28, 56, 112}
d5 is {56, 112, 224, 448}
d6 is {112, 224, 448, 896}
]

Component 13 candidate values: {0, 1, 2, … 8}

Component 14 candidate values: {0, 1, 2, … 8}

Component 15 candidate values: {1, 2} representing the first APU pool (i.e., CPU,2) and the second APU pool (i.e., CPU,3), respectively.

Note: “CPU” corresponds to “CPU,1” in TS 38.214, and “APU” corresponds to “CPU,x” in TS 38.214, x = 2, 3

Note: UE should not report non-zero value for Component 14 if FG 58-0-1 is not signaled
	Optional with capability signalling




	Huawei/HiSilicon [5]
	58-1-2 components
58-1-2 correspond to UE side inference for BM-Case 1.
In the following, we provide our views to the components.
· Component 15/16: Considering that for relatively small model size of beam management, the additional inference delay di/di’ (where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS) for Z3/Z3’, respectively, could be ms level for all of SCS values. Since different UEs may have models of different sizes or varying hardware capabilities, we think {0.5ms, 1ms, 2ms, 4ms} can be considered as candidate values for additional inference delay. In addition, considering the maximum allowed slot offset value for aperiodic reporting is 32 for 15,30,60,120 kHz SCS and 128 for 480 and 960 kHz SCS, additional delay values greater than or equal to 4ms are not allowed for 120 and 480 kHz, and additional delay values greater than or equal to 2ms are not allowed for 960 kHz.
Proposal 1: Update FG 58-1-2 as the cyan-highlighted parts in Table 1.
	58. NR_AIML_air
	58-1-2
	UE-side beam prediction for BM Case1 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case1 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case1 per BWP
3a. Maximum number of inference report(s) configured for BM-Case1 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported BM-Case 1 sub-usecase(s)
12. Supported maximum number of predicted beams in each reporting instance
13. Supported number of occupied CPU 
14. Supported number of occupied CPU,2/CPU,3 
15. Supported value of di for the relaxation of Z3 timeline , where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
16. Supported value of di’ for the relaxation of Z’3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS 
17. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	UE-sided beam prediction for BM Case 1 for inference is not supported
	Component 3 candidate values: 
- Periodic reporting: {1, 2, 3, 4}
- Aperiodic reporting: {1, 2, 3, 4}
- Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16}
Component 7b candidate values: {8, 16, 32, 64}

Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS, Aperiodic CSI-RS}
Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}

Component 11 candidate values: {setB-subset-of-setA, setB-different-from-setA, both}

Component 12 candidate values: {1, 2, 3, 4}

Component 13 candidate values: {0, 1, 2, …, 8}

Component 14 candidate values: {0, 1, 2, …, 8}

Note: The values of component 13 and 14 are not allowed to be 0 simultaneously

Component 15 candidate values: 
d1 is FFS{8,14, 28, 56}
d2 is FFS{14, 28, 56, 112}
d3 is FFS{28, 56, 112, 224}
d4 is FFS{56, 112, 224}
d5 is FFS{224, 448, 896}
d6 is FFS{448, 896}

Component 16 candidate values: 
d'1 is FFS{8,14, 28, 56}
d’2 is FFS{14, 28, 56, 112}
d’3 is FFS{28, 56, 112, 224}
d’4 is FFS{56, 112, 224}
d’5 is FFS{224, 448, 896}
d’6 is FFS{448, 896}

Component 17 candidate values: {1, 2} representing the first CPU pool (i.e., CPU,2) and the second CPU pool (i.e., CPU,3), respectively


	Optional with capability signalling



58-1-4 components
58-1-4 correspond to UE side inference for BM-Case 2.
· Component 23/24: Similar as 58-1-2, the additional inference delay di/di’ could be ms level. Considering that time domain prediction may consume more time, we think {1ms, 2ms, 4ms, 8ms} can be considered as candidate values for BM-Case2. Similar to BM-Case 1, some additional delay values are not provided for 60, 120, 480 and 960 kHz due to the limitation of slot offset.
Proposal 2: Update FG 58-1-4 as the cyan-highlighted parts in Table 2.
	58. NR_AIML_air
	58-1-4
	UE-side beam prediction for BM Case2 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case2 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case2 per BWP
3a. Maximum number of inference report(s) configured for BM-Case2 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported maximum number of predicted beams in each predicted time instance
12. Supported maximum number of predicted time instances
13. Supported maximum total number of reported predicted beams for predicted time instances in one report
15. Supported value(s) of time gap between predicted time instances and between reference time to the first future time instance
21. supported number of occupied CPU 
22. supported number of occupied CPU,2/CPU,3 
23. Supported value of di for the relaxation of Z3 timeline , where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
24. Supported value of di’ for the relaxation of Z’3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
25. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	UE-sided beam prediction for BM Case2 for inference is not supported
	Component 3 candidate values: 
- Periodic reporting: {1, 2, 3, 4}
- Aperiodic reporting: {1, 2, 3, 4}
- Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16, 32, 64}
Component 7b candidate values: {4, 8, 16, 32, 64}

Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS}

Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}
Component 11 candidate values: {1, 2, 3, 4}

Component 12 candidate values: {1, 2, 4, 8}

Component 13 candidate values: {1, 2, 4, 6, 8, 12, 16, 32}

Component 15 candidate values: {10ms, 20ms, 40ms, 80ms, 160ms}

Component 21 candidate values: {0, 1, 2, … 8}

Component 22 candidate values: {0, 1, 2, … 8}

Note: The values of component 21 and 22 are not allowed to be 0 simultaneously.

Component 23 candidate values: 
d1 is FFS{14, 28, 56, 112}
d2 is FFS{28, 56, 112, 224}
d3 is FFS{56, 112, 224}
d4 is FFS{112, 224}
d5 is FFS{448, 896}
d6 is FFS{448, 896}

Component 24 candidate values: 
d'1 is FFS{14, 28, 56, 112}
d’2 is FFS{28, 56, 112, 224}
d’3 is FFS{56, 112, 224}
d’4 is FFS{112, 224}
d’5 is FFS{448, 896}
d’6 is FFS{448, 896}

Component 25 candidate values: {1, 2} representing the first CPU pool (i.e., CPU,2) and the second CPU pool (i.e., CPU,3), respectively

Note: UE should not report non-zero value for Component 22 if FG 58-0-1 is not signalled
	Optional with capability signalling



58-3-1 components
· Component 12: Similar to BM-Case 2, {1ms, 2ms, 4ms, 8ms} can be considered as candidate values. Moreover, since the legacy Rel-18 Doppler codebook has already introduced additional prediction latency, t=0 for AI/ML CSI prediction should also be considered, if the AI/ML based prediction latency is no larger than legacy CSI prediction.
Proposal 3: Update FG 58-3-1 as the cyan-highlighted parts in Table 3.
	58. NR_AIML_Air
	58-3-1
	CSI prediction for UE-sided inference when N4=1
	1. Support of CSI prediction for UE-sided inference when N4=1
2. Support for reporting predicted PMI with N4=1
3. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
4. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
5. Support parameter combinations with L=2,4 
6. Support for rank = 1,2
7. Support for the size of DD-basis, N4=1
8. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
11. Scaling factor for active resource counting Kp
12. supported value of ti for the relaxation of Z and Z’ timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
13. supported number of occupied CPU 
14. supported number of occupied CPU,2/CPU,3
15. Occupied resource pool between CPU,2 and CPU,3 APU pool
	2-35
	yes
	n/a
	CSI prediction for N4=1 for inference is not supported

	Per band and Per BC
	
	Component 3 candidate values:
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

Component 11 candidate values: {1,2,4}

Component 12 candidate values: FFS
t1 is {0, 28, 56, 112}
t2 is {0, 56, 112, 224}
t3 is {0, 112, 224}
t4 is {0, 224}
t5 is {0, 896}
t6 is {0, 896}

Component 13 candidate values: {0, 1, 2, … 8}

Component 14 candidate values: {0, 1, 2, … 8}

Component 15 candidate values: {1, 2} representing the first CPU pool (i.e., CPU,2) and the second CPU pool (i.e., CPU,3), respectively.

Note: UE should not report non-zero value for Component 14 if FG 58-0-1 is not signaled
	Optional with capability signaling




	ZTE Corporation/Sanechips [6]
	Enhancements for UE-side beam prediction (58-1)
Overall, the following 7 UE features have been agreed in RAN1#122b for UE side AI beam prediction:
· [bookmark: _Hlk197434661]FG58-1-1: Increased number of reported RSs for beam management
· FG58-1-2: UE-side beam prediction for BM Case1 for inference
· FG58-1-3: UE-side beam prediction for BM Case1 with predicted RSRP for inference
· FG58-1-4: UE-side beam prediction for BM Case2 for inference
· FG58-1-5: UE-side beam prediction for BM Case2 with predicted RSRP for inference
· FG58-1-6: Performance monitoring for UE-sided model
· FG58-1-7: Data collection for UE-side beam prediction
Regarding FG58-1-2, candidate values for component 15 and 16 still need to be specified for selected subcarrier spacing. Since the slot duration halves when the subcarrier spacing doubles, the relaxation time for CSI processing should double in slots if the processing time itself does not vary. Therefore, for component 15 and 16, the value of d for the relaxation of Z3 timeline should at least consider the following proposal. Similar principle should be applied to FG58-1-4 for candidate values for component 23 and 24.
Proposal 2-1: For FG 58-1 series of ‘UE-side beam prediction’, the following updates highlighted in red are proposed.
	58. NR_AIML_air
	58-1-2
	UE-side beam prediction for BM Case1 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case1 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case1 per BWP 
3a. Maximum number of inference report(s) configured for BM-Case1 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported BM-Case 1 sub-usecase(s)
12. Supported maximum number of predicted beams in each reporting instance
13. Supported number of occupied CPU 
14. Supported number of occupied CPU,2/CPU,3
15. Supported value of di for the relaxation of Z3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS 
16. Supported value of d’i for the relaxation of Z’3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS 
17. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	UE-sided beam prediction for BM Case 1 for inference is not supported
	Per band
	n/a
	n/a
	n/a
	Component 3 candidate values: 
· Periodic reporting: {1, 2, 3, 4}
· Aperiodic reporting: {1, 2, 3, 4}
· Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16}
Component 7b candidate values: {8, 16, 32, 64}

Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS, Aperiodic CSI-RS}

Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}

Component 11 candidate values: {setB-subset-of-setA, setB-different-from-setA, both}

Component 12 candidate values: {1, 2, 3, 4}

Component 13 candidate values: {0, 1, 2, …, 8}

Component 14 candidate values: {0, 1, 2, …, 8}

Note: The values of component 13 and 14 are not allowed to be 0 simultaneously

Component 15 candidate values: 
d1 is UE reported candidate value
d2 is 2*d1
d3 is 4*d1
d4 is 8*d1
d5 is 32*d1
d6 is 64*d1

Component 16 candidate values:
d'1 is UE reported candidate value
d’2 is 2*d’1
d’3 is 4*d’1
d’4 is 8*d’1
d’5 is 32*d’1
d’6 is 64*d’1

Component 17 candidate values: {1, 2} representing the first APU pool (i.e., CPU,2) and the second APU pool (i.e., CPU,3), respectively

Note: “CPU” corresponds to “CPU,1” in TS 38.214, and “APU” corresponds to “CPU,x” in TS 38.214, x = 2, 3
	Optional with capability signalling

	58. NR_AIML_air
	58-1-4
	UE-side beam prediction for BM Case2 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case2 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case2 per BWP 
3a. Maximum number of inference report(s) configured for BM-Case2 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported maximum number of predicted beams in each predicted time instance
12. Supported maximum number of predicted time instances
13. Supported maximum total number of reported predicted beams for predicted time instances in one report
15. Supported value(s) of time gap between predicted time instances and between reference time to the first future time instance
21. supported number of occupied CPU 
22. supported number of occupied CPU,2/CPU,3
23. supported value of di for the relaxation of Z3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
24. supported value of d’i for the relaxation of Z’3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
25. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	UE-side beam prediction for BM-Case2 for inference is not supported
	Per band
	n/a
	n/a
	n/a
	Component 3 candidate values: 
· Periodic reporting: {1, 2, 3, 4}
· Aperiodic reporting: {1, 2, 3, 4}
· Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16, 32, 64}
Component 7b candidate values: {4, 8, 16, 32, 64}

Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS}

Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}

Component 11 candidate values: {1, 2, 3, 4}

Component 12 candidate values: {1, 2, 4, 8}

Component 13 candidate values: {1, 2, 4, 6, 8, 12, 16, 32}

Component 15 candidate values: {10ms, 20ms, 40ms, 80ms, 160ms}

Component 21 candidate values: {0, 1, 2, … 8}

Component 22 candidate values: {0, 1, 2, … 8}

Note: The values of component 21 and 22 are not allowed to be 0 simultaneously.

Component 23 candidate values: 
d1 is UE reported candidate value
d2 is 2*d1
d3 is 4*d1
d4 is 8*d1
d5 is 32*d1
d6 is 64*d1

Component 24 candidate values:
d'1 is UE reported candidate value
d’2 is 2*d’1
d’3 is 4*d’1
d’4 is 8*d’1
d’5 is 32*d’1
d’6 is 64*d’1

Component 25 candidate values: {1, 2} representing the first APU pool (i.e., CPU,2) and the second APU pool (i.e., CPU,3), respectively

Note: “CPU” corresponds to “CPU,1” in TS 38.214, and “APU” corresponds to “CPU,x” in TS 38.214, x = 2, 3

Note: UE should not report non-zero value for Component 22 if FG 58-0-1 is not signalled
	Optional with capability signalling




	CATT [7]
	According to the discussion on UE feature for CSI prediction in RAN1#122 bis meeting, one remained issue on AI based CSI prediction is how to determine the value of t reported by UE for model inference. In RAN1#121 meetining, the following agreement were achieved. 
Agreement
For CSI prediction using UE-side model, for inference, in addition to legacy Z/Z’ for doppler codebook, UE may report the value of t per SCS
· Detailed value of t can be discussed in UE feature 

The motivation of reporting t in addition to legacy Z/Z’ for inference is that additional time delay is needed for model inference and loading AI model into AI engine. In [2], the dealy of model inference is few us to hundreds of us. Considering the legacy Z/Z’ is enough larger such that it can include the model inference timing, the delay of model inference could be omitted. If the channel measurement resource is perodical/semi-persistent CSI-RS resouece, the time delay for loading AI model into AI engine could be omitted as the UE will load the AI model before inference. However, if the channel measurement resource is aperodical CSI-RS resouece, the delay of loading model should be considered. The delay of loading model denpends on model size and whether the model is load from which memory. In [2], the delay is few ms and hundred ms for loading model from flash storage and global memory to AI engine, respectively. For aperidic CSI reporting, it cannot work if hundred ms is request for model loading due to significantly channel varization in such long time. Therefore, only loading model from global memory is considered to determine t values. As shown in the above agreement, the value of t denpends on SCS. Since the Type II doppler codebook is mainly applied to FR1, the delay of model loading can be defined as t= symbols, where  for SCS=15 KHz,  for SCS=30 KHz,  for SCS=60 KHz,  for SCS=120 KHz. Based on above discussion, we provided the following proposal.
Proposal 1: Support the following FGs/rows for AI/ML based CSI prediction. 
	58. NR_AIML_Air
	58-3-1
	CSI prediction for UE-sided inference when N4=1
	1. Support of CSI prediction for UE-sided inference when N4=1
2. Support for reporting predicted PMI with N4=1
3. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
4. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
5. Support parameter combinations with L=2,4 
6. Support for rank = 1,2
7. Support for the size of DD-basis, N4=1
8. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
11. Scaling factor for active resource counting Kp
12. supported value of t for the relaxation of Z and Z’ timeline
13. supported number of occupied CPU 
14. supported number of occupied CPU,2/CPU,3
15. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	CSI prediction for N4=1 for inference is not supported


	Per band and Per BC
	n/a
	n/a
	n/a
	Component 3 candidate values:
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

Component 11 candidate values: {1,2,4}

Component 12 candidate values: 
· [bookmark: OLE_LINK1]t= symbols.
When SCS=15 KHz, . When SCS=30 KHz, .
When SCS=60 KHz, .
When SCS=120 KHz, .

Component 13 candidate values: {0, 1, 2, … 8}

Component 14 candidate values: {0, 1, 2, … 8}

Component 15 candidate values: {1, 2} representing the first APU pool (i.e., CPU,2) and the second APU pool (i.e., CPU,3), respectively.

Note: “CPU” corresponds to “CPU,1” in TS 38.214, and “APU” corresponds to “CPU,x” in TS 38.214, x = 2, 3

Note: UE should not report non-zero value for Component 14 if FG 58-0-1 is not signaled
	Optional with capability signalling




	Xiaomi [8]
	

	OPPO [9]
	In RAN1#122bis, the UE features for beam prediction have been discussed and partially agreed. In this section, we update UE features with brief explanation in front if needed.
We are fine to the agreement in RAN1#122bis of changing APU to CPU. When counting the CPU(s), there seems no need to add the subscript x. 
	58. NR_AIML_air
	58-0-1
	CSI report framework for UE-side inference
	1. Number of CPU,x pools N
2. Maximum number of CPU,x in each CPU,x pool of UE-sided inference for CSI report(s) for simultaneously in a CC 
3. Maximum number of CPU,x in each CPU,x pool of UE-sided inference for CSI report(s) simultaneously across all CCs
	2-35
	yes
	n/a
	Maximum number of APU CPU(s),x per each CPU pool and CPU pool(s) for UE-sided inference is unknown to the network
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2}

Component 2candidate values: {1…8}

Component 3 candidate values: {1…32}

Note: Component 2 and 3 candidate values are signalled separately for each pool

A UE that does not support this FG should not report non-zero occupied CPU,2 or CPU,3 values in any dependency FG 
	Optional with capability signalling


As agreed in RAN1#122bis, Component 2 has candidate values {1, 2, 3, 4} and Component 3 is with candidate values {1, 2, 4, 8}. So, the values in Component 4 should cover the product results of Component 2 and Component 3, meaning adding new values for component 4 in-between, but not extend its maximum values. 
	58. NR_AIML_air
	58-1-5
	UE-side beam prediction for BM-Case2 with predicted RSRP for inference
	1. Support of beam prediction, reporting of predicted beams and predicted RSRP, for BM-Case2 (spatial and time domain beam prediction) for inference
2. Supported maximum number of predicted beams in each predicted time instance
3. Supported maximum number of predicted time instances
4. Supported maximum total number of reported predicted beams for predicted time instances in one report
	58-1-4
	yes
	n/a
	UE-side beam prediction for BM-Case2 for inference is not supported
	Per UE
Per band
	No n/a
	No n/a
	No n/a
	Component 2 candidate values: {1, 2, 3, 4}

Component 3 candidate values: {1, 2, 4, 8}

Component 4 candidate values: {1, 2, 3, 4, 6, 8, 12, 16, 24, 32}
	Optional with capability signalling




	LG Electronics [10]
		58. NR_AIML_air
	58-1-1
	Increased number of reported RSs for beam management
	1. Support of reporting format for L1-RSRP measurements not including CRI/SSBRI other than one for the largest measured L1-RSRP in a reporting instance, if the number of reported L1-RSRPs is equal to the size of the measurement resource set.
2. Support of reporting format for L1-RSRPs and corresponding beam information of Top M beam(s) with largest M measured value(s) of L1-RSRP(s) of a measurement resource set, where M is configured by gNB, if the number of reported L1-RSRPs is smaller than the size of the measurement resource set
3. Maximum number of M reported RSs, M>4
	{2-21, 2-22} or {2-23, 2-23a} or {2-29 or 2-24}2-24 or 2-29
	yes
	n/a
	Increased number of reported beams for beam management is not supported
	Per band
	n/a
	n/a
	n/a
	Component 3 candidate values: {6,8}
	Optional with capability signalling

	58. NR_AIML_air
	58-1-5
	UE-side beam prediction for BM-Case2 with predicted RSRP for inference
	1. Support of beam prediction, reporting of predicted beams and predicted RSRP, for BM-Case2 (domain beam prediction) for inference
2. Supported maximum number of predicted beams in each predicted time instance
3. Supported maximum number of predicted time instances
4. Supported maximum total number of reported predicted beams for predicted time instances in one report
5. Supported value(s) of time gap between predicted time instances and between reference time to the first future time instance
	58-1-4
	yes
	n/a
	UE-side beam prediction for BM-Case2 for inference is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 3, 4}

Component 3 candidate values: {1, 2, 4, 8}

Component 4 candidate values: {1, 2, 3, 4, 8, 12, 16, 32}

Component 5 candidate values: {10ms, 20ms, 40ms, 80ms, 160ms}
	Optional with capability signalling



	58. NR_AIML_Air
	58-3-1
	CSI prediction for UE-sided inference when N4=1
	1. Support of CSI prediction for UE-sided inference when N4=1
2. Support for reporting predicted PMI with N4=1
3. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
4. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
5. Support parameter combinations with L=2,4 
6. Support for rank = 1,2
7. Support for the size of DD-basis, N4=1
8. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
11. Scaling factor for active resource counting Kp
12. supported value of t for the relaxation of Z and Z’ timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
13. supported number of occupied CPU 
14. supported number of occupied CPU,2/CPU,3
15. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	CSI prediction for N4=1 for inference is not supported


	Per band and Per BC
	n/a
	n/a
	n/a
	Component 3 candidate values:
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

Component 11 candidate values: {1,2,4}

Component 12 candidate values: FFS
t1 is {0,1,2,4,7}
t2 is {0,2,4,8,14}
t3 is {0,4,8,16,28}
t4 is {0,8,16,32,56}
t5 is {0,16,32,64,112}
t6 is {0,32,64,128,224}

Component 13 candidate values: {0, 1, 2, … 8}

Component 14 candidate values: {0, 1, 2, … 8}

Component 15 candidate values: {1, 2} representing the first CPU pool (i.e., CPU,2) and the second CPU pool (i.e., CPU,3), respectively.

Note: UE should not report non-zero value for Component 14 if FG 58-0-1 is not signaled
	Optional with capability signalling




	Samsung [11]
	[bookmark: _Hlk193958008]Based on the discussion in RAN1#122bis [1], the key remaining issues are the candidate values of the parameters for timeline relaxation. FG 58-1-2, we propose the following for component 15 and component 16.
Proposal 1. For FG 58-1-2, the component 15 candidate values and the component 16 candidate values are the same and defined as follows:
· For SCS of 15kHz: 22, 44
· For SCS of 30kHz: 33, 66
· For SCS of 60kHz: 44, 88
· For SCS of 120kHz: 97, 194
· For SCS of 480kHz: 388, 776
· For SCS of 960kHz: 776, 1552

FG 58-1-2, we propose the following for component 23 and component 24.
Proposal 2. For FG 58-1-4, the component 23 candidate values and the component 24 candidate values are the same and defined as follows:
· For SCS of 15kHz: 33, 66
· For SCS of 30kHz: 50, 100
· For SCS of 60kHz: 66, 132
· For SCS of 120kHz: 146, 291
· For SCS of 480kHz: 582, 1164
· For SCS of 960kHz: 1164, 2328

	Apple [12]
	For 58-1-2, 

13. Supported number of occupied CPU 
14. Supported number of occupied CPU,2/CPU,3
15. Supported value of d for the relaxation of Z3 timeline 
16. Supported value of d’ for the relaxation of Z’3 timeline 

And 58-1-3,
21. supported number of occupied CPU 
22. supported number of occupied CPU,2/CPU,3
23. supported value of d for the relaxation of Z3 timeline
24. supported value of d’ for the relaxation of Z’3 timeline

As Rel-19 will be the first NR release with AI/ML enabled UE features, cautions need to be exercised so not to specify too aggressive timeline for UE processing. 
And enough implementation flexibility should be provided to UE vendors, so suitable choices can be made by respective vendors according to many factors including market
Need, implementation cost, etc. It should be noted AI/ML for beam management includes advanced UE features which are more likely to be deployed in selected FR2 bands.
As such, the supported number of  occupied CPU, CPU,2/CPU,3 starts with a candidate at 1; and  for the candidate values for d/d’ is a list with a maximum value at 5 milliseconds, with a step size at 0.5 milliseconds: [0.5:0.5:5]. 


Proposal 1-1: For 58-1-2 and 58-1-3, the supported number of occupied CPU, CPU,2/CPU,3 has a range {1, 2, …, X}, FFS X. 
 
Proposal 1-2: For 58-1-2 and 58-1-3, the candidate values for d/d’ is a list with a maximum value at 5 milliseconds, with a step size at 0.5 milliseconds: [0.5:0.5:5].


Proposal 2-1: For the UE feature group 58-3-1 with N4=1 the proposed candidate values are   
· Component 12: supported value of t for the relaxation of Z and Z’ timeline: 2ms, 3ms and 4ms. 


	Ericsson [13]
	In FG 58-3-1-7, the candidate values for Component 1 are:
· {Type I SP, CSI prediction for UE-sided inference when N4=1 and R=1}
· {Type I SP, CSI prediction for UE-sided inference when N4>1 and R=1}
· {eType II R=1, CSI prediction for UE-sided inference when N4=1 and R=1}
· {eType II R=1, CSI prediction for UE-sided inference when N4>1 and R=1}

[bookmark: _Hlk213425886]How these candidate values are ordered needs to be determined since this FG is per band per BC.  We suggest the following ordering for component 1 of this FG:  {Type I SP, CSI prediction for UE-sided inference when N4=1 and R=1} < {Type I SP, CSI prediction for UE-sided inference when N4>1 and R=1} < {eType II R=1, CSI prediction for UE-sided inference when N4=1 and R=1} < {eType II R=1, CSI prediction for UE-sided inference when N4>1 and R=1}

[bookmark: _Toc213427683]For 58-3-1-7, for the purpose of determining actual supported capability when capabilities are signaled per band and per BC, the component values are ordered as follows:  {Type I SP, CSI prediction for UE-sided inference when N4=1 and R=1} < {Type I SP, CSI prediction for UE-sided inference when N4>1 and R=1} < {eType II R=1, CSI prediction for UE-sided inference when N4=1 and R=1} < {eType II R=1, CSI prediction for UE-sided inference when N4>1 and R=1}.

	Qualcomm Incorporated [14]
	Proposal 1: Adopt the following values for  and  for AP AI/ML CSI report:’
	
	SCS (KHz)
	# OFDM symbols for 1msec
	Spatial beam prediction
d = d’ values (4 msec), in symbols
	Temporal beam prediction d = d’ values (7 msec), in symbols

	0
	15
	14
	56
	98

	1
	30
	28
	112
	196

	2
	60
	56
	224
	392

	3
	120
	112
	448
	784

	4
	240
	224
	896
	1568

	5
	480
	448
	1792
	3136

	6
	960
	896
	3584
	6272



Proposal 2: Add the following row to FG 58-1-4:
Supported BM-Case 2 sub use case(s), Candidate values: any combination of {setB-equals-to-setA}, {setB-subset-of-setA}, {setB-different-from-setA}
Please note that we have a similar row for BM-Case1, and it is important for NW to be aware of the sub-use cases supported by the UE, so that a reasonable configuration is provided by the NW. Otherwise the process of applicability reporting becomes very inefficient. Note that we already have the above sub-use cases identified in TR 38.843, Section 6.3.1:
	Figure 6.3.1-1 provides an example for the inference procedure for beam management for BM-Case1 and BM-Case2. Measurements based on Set B of beams are used as model input. In addition, beam ID information may be also provided as input to the AI/ML model. Based on model output (e.g., probability of each beam in Set A to be the Top-1 beam, predicted L1-RSRPs), Top-1/N beam(s) among Set A of beams can be predicted and/or potentially with predicted L1-RSRPs (depending on the labelling). In the evaluation, for BM-Case 1, the measurements of Set B (otherwise stated) are used as model input to predict Top-1/N beams from Set A, and for BM-Case2, the measurements from historic time instance(s) are used as model input for temporal DL beam prediction of beams from Set A. In the evaluation, the cases that Set A and Set B are different (Set B is NOT a subset of Set A), and Set B is a subset of Set A for both BM-Case1 and BM-Case2, and case that Set A and Set B are the same for BM-Case2 are considered. And the performance of DL Tx beam prediction and DL Tx-Rx beam pair prediction is evaluated. 
For both BM-Case1 and BM-Case2, UE can report the prediction result to NW based on the output of a UE-side model, or NW can predict the Top-1/N beam(s) based on the reported measurements of Set B for a NW-side model. 
[image: ]
Figure 6.3.1-1: An example of the inference procedure for beam management.







	58. NR_AIML_air
	58-1-2
	UE-side beam prediction for BM Case1 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case1 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case1 per BWP 
3a. Maximum number of inference report(s) configured for BM-Case1 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported BM-Case 1 sub-usecase(s)
12. Supported maximum number of predicted beams in each reporting instance
13. Supported number of occupied CPU 
14. Supported number of occupied CPU,2/CPU,3
15. Supported value of d for the relaxation of Z3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS 
16. Supported value of d’ for the relaxation of Z’3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS 
17. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	UE-sided beam prediction for BM Case 1 for inference is not supported
	Per band
	n/a
	n/a
	n/a
	Component 3 candidate values: 
· Periodic reporting: {1, 2, 3, 4}
· Aperiodic reporting: {1, 2, 3, 4}
· Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16}
Component 7b candidate values: {8, 16, 32, 64}

Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS, Aperiodic CSI-RS}

Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}

Component 11 candidate values: {setB-subset-of-setA, setB-different-from-setA, both}

Component 12 candidate values: {1, 2, 3, 4}

Component 13 candidate values: {0, 1, 2, …, 8}

Component 14 candidate values: {0, 1, 2, …, 8}

Note: The values of component 13 and 14 are not allowed to be 0 simultaneously

Component 15 candidate values: 

Component 16 candidate values:


Component 17 candidate values: {1, 2} representing the first APU pool (i.e., CPU,2) and the second APU pool (i.e., CPU,3), respectively

Note: “CPU” corresponds to “CPU,1” in TS 38.214, and “APU” corresponds to “CPU,x” in TS 38.214, x = 2, 3
	Optional with capability signalling




	58. NR_AIML_air
	58-1-4
	UE-side beam prediction for BM Case2 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case2 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case2 per BWP 
3a. Maximum number of inference report(s) configured for BM-Case2 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported maximum number of predicted beams in each predicted time instance
12. Supported maximum number of predicted time instances
13. Supported maximum total number of reported predicted beams for predicted time instances in one report
15. Supported value(s) of time gap between predicted time instances and between reference time to the first future time instance
20. Supported BM-Case 2 sub use case(s)
21. supported number of occupied CPU 
22. supported number of occupied CPU,2/CPU,3
23. supported value of d for the relaxation of Z3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
24. supported value of d’ for the relaxation of Z’3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
25. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	UE-side beam prediction for BM-Case2 for inference is not supported
	Per band
	n/a
	n/a
	n/a
	Component 3 candidate values: 
· Periodic reporting: {1, 2, 3, 4}
· Aperiodic reporting: {1, 2, 3, 4}
· Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16, 32, 64}
Component 7b candidate values: {4, 8, 16, 32, 64}

Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS}

Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}

Component 11 candidate values: {1, 2, 3, 4}

Component 12 candidate values: {1, 2, 4, 8}

Component 13 candidate values: {1, 2, 4, 6, 8, 12, 16, 32}

Component 15 candidate values: {10ms, 20ms, 40ms, 80ms, 160ms}
Component 20 candidate values: { setB-equals-to-setA, setB-subset-of-setA, setB-different-from-setA, merged versions}

Component 21 candidate values: {0, 1, 2, … 8}

Component 22 candidate values: {0, 1, 2, … 8}

Note: The values of component 21 and 22 are not allowed to be 0 simultaneously.

Component 23 candidate values: 


Component 24 candidate values:


Component 25 candidate values: {1, 2} representing the first APU pool (i.e., CPU,2) and the second APU pool (i.e., CPU,3), respectively

Note: “CPU” corresponds to “CPU,1” in TS 38.214, and “APU” corresponds to “CPU,x” in TS 38.214, x = 2, 3

Note: UE should not report non-zero value for Component 22 if FG 58-0-1 is not signalled
	Optional with capability signalling





	NTT DOCOMO, INC. [15]
	In the previous discussion, Rel-17/18 features for RRC_CONNECTED state for Case 1 were introduced (e.g., FG 58-2-15, 58-2-17) and UE features RRC_INACTIVE state and RRC_IDLE state for Case 1 were proposed. In our understanding, there is no agreement to support AI/ML based positioning for Case 1 only in RRC_CONNECTED state. Therefore, UE features for other RRC states for Case 1 should be introduced. 

Proposal 1: The following UE feature group for RRC_INACTIVE state and RRC_IDLE state should be supported.
· FG 58-2-12: Support of UE-based positioning Case 1 in RRC_INACTIVE state 
· FG 58-2-13: DL PRS processing capabilities in RRC inactive state for UE-based positioning Case 1
· FG 58-2-14: Support of UE-based positioning Case 1 in RRC_IDLE
· FG 58-2-15b: DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE - UE-based positioning Case 1
· FG 58-2-15c: DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE - UE-based positioning Case 1
· FG 58-2-18: PRS bandwidth aggregation in RRC_ INACTIVE UE-based positioning Case 1
· FG 58-2-19: PRS bandwidth aggregation in RRC_IDLE - UE-based positioning Case 1
	58. NR_AIML_Air
	58-2-12
	Support of UE-based positioning Case 1 in RRC_INACTIVE state 
	UE-based positioning Case 1 in RRC_INACTIVE state is supported
	58-2-3 and 58-2-13
	N/A
	N/A
	UE-based positioning Case 1 in RRC_INACTIVE state is not supported
	Per Band
	N/A
	N/A
	N/A
	Support of UE-based positioning Case 1  in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state

	Optional with capability signalling

	58. NR_AIML_Air
	58-2-13
	DL PRS processing capabilities in RRC inactive state  for UE-based positioning Case 1
	1. DL PRS buffering capability
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE

3. Max number of DL PRS resources that UE can process in a slot 

	58-2-4
	N/A
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Component 1 candidate values: {Type 1, Type 2}

Component 2 candidate values:
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Component 3 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Need for location server to know if the feature is supported

Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state

Note: if UE supports same values for one or more components as in FG 27-6, then the UE can skip indicating these components in this FG and the values in corresponding FG 27-6 components indicate supported PRS processing capabilities in RRC inactive state for Case 1


	Optional with capability signalling

	58. NR_AIML_Air
	58-2-14
	Support of UE-based positioning Case 1  in RRC_IDLE
	Support of UE-based positioning Case 1 in RRC_IDLE 
	58-2-4, 
 58-2-12, 
 58-2-13

	N/A
	N/A
	UE-based positioning Case 1 in RRC_IDLE
is not supported
	Per Band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported
	Optional with capability signalling

	58. NR_AIML_Air
	58-2-15b
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE - UE-based positioning Case 1
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
3. DL PRS buffering capability
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE.
5. Maximum number of aggregated DL PRS resources across aggregated PFLs that UE can process in a slot

	58-2-13
	N/A
	N/A
	
	Per Band
	N/A
	N/A
	N/A
	Component 1 candidate values:
a) FR1 bands: {10, 20, 40, 50, 80, 100, 160, 200}
b) FR2 bands: {100, 200, 400, 800}

Component 2 candidate values:a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}

Note: Component 3 in FG 58-2-15b (this FG) follows buffering capability type reported in  FG 58-2-4

Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Note: this value N should be equal or smaller than the value N reported by FG 58-2-13 or this value T should be equal or larger than the value T reported by FG 58-2-13

Component 5 candidate values:
a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: each two linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by  FG 58-2-13
Note: if UE supports same values for one or more components as in FG 41-4-1b, then the UE can skip indicating these components in this FG and the values in corresponding FG 41-4-1b components indicate supported for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE capabilities for Case 1

	Optional with capability signalling

	58. NR_AIML_Air
	58-2-15c
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE - UE-based positioning Case 1
	
1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
3. DL PRS buffering capability
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE.
5. Max number of aggregated DL PRS resources across aggregated PFLs that UE can process in a slot under it

	58-2-15b
	N/A
	N/A
	
	Per Band
	N/A
	N/A
	N/A
	Component 1 candidate values:
a) FR1 bands: {15, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300}
b) FR2 bands: {150, 200, 300, 400, 600, 800, 1000, 1200}

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}

Note: Component 3 in FG 58-2-15c (this FG) follows buffering capability type reported in FG 58-2-4


Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Note: this value N should be equal or smaller than the value N reported by FG 58-2-13 or this value T should be equal or larger than the value T reported by FG 58-2-13
Component 5 candidate values:
a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: each three linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 58-2-13
Note: if UE supports same values for one or more components as in FG 41-4-1c, then the UE can skip indicating these components in this FG and the values in corresponding FG 41-4-1c components indicate supported aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE for Case 1

	Optional with capability signalling

	58. NR_AIML_Air
	58-2-18
	PRS bandwidth aggregation in RRC_ INACTIVE UE-based positioning Case 1
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for UE-based positioning Case 1
	58-2-12, 58-2-15b
	N/A
	N/A
	PRS bandwidth aggregation in RRC_ INACTIVE for UE-based positioning Case 1 is not supported
	Per Band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

	Optional with capability signalling

	58. NR_AIML_Air
	58-2-19
	PRS bandwidth aggregation in RRC_IDLE - UE-based positioning Case 1
	Support of PRS bandwidth aggregation in RRC_IDLE for UE-based positioning Case 1
	58-2-14, 58-2-15b
	N/A
	N/A
	PRS bandwidth aggregation in RRC_IDLE
for UE-based positioning Case 1 is not supported
	Per Band
	N/A
	N/A
	N/A
	
Need for location server to know if the feature is supported.
	Optional with capability signalling





	Nokia [16]
	

	OPPO [17]
	



1. NR_MIMO_Ph5

	Company
	Summary

	Nokia [3]
	The numbering of the following UE feature group is inconsistent with the other FGs and needs to be fixed. 
	59. NR_MIMO_Ph5
	59-2-1-3-3-2
	Parameter combinations 7-8 for extended Rel-16 eType-II codebook for up to 128 ports
	1. Support of parameter combinations 7-8 for extended Rel-16 eType-II codebook for up to 128 ports 
	59-2-1-3
	Yes
	n/a
	Parameter combinations 7-8 for extended Rel-16 eType-II codebook for up to 128 ports is not supported
	Per band and Per BC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Proposal 2 :Update the FG number of the FG from 59-2-1-3-3-2 to 59-2-1-3-2
	59. NR_MIMO_Ph5
	59-2-1-3-3-2
	Parameter combinations 7-8 for extended Rel-16 eType-II codebook for up to 128 ports
	1. Support of parameter combinations 7-8 for extended Rel-16 eType-II codebook for up to 128 ports 
	59-2-1-3
	Yes
	n/a
	Parameter combinations 7-8 for extended Rel-16 eType-II codebook for up to 128 ports is not supported
	Per band and Per BC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	vivo [4]
	

	Huawei/HiSilicon [5]
	For codebook-based UL transmission by a 3TX UE，the following agreements had been agreed in RAN1#117:
	Agreement
For codebook-based UL transmission by a 3TX UE, subject to its capability,
· A 3TX UE may report a maximum number of 3 layers
· A 3TX UE may report a maximum number of SRS ports of up to 3
Note: SRS resource definition is not changed nor the number of SRS ports in the SRS resource.
· 



However, only the first sub-bullet had been captured by the latest version of the UE capabilities related with codebook-based UL transmission by a 3TX UE, which corresponds to the first component of UE FG 59-3-2. From our perspective, it is needed to introduce a new component in the current UE FG 59-3-2 to capture the second sub-bullet of the above agreements, where a 3TX UE may report a maximum number of SRS ports of up to 3 for codebook-based UL transmission.
Proposal 4: Update FG 59-3-2 as the cyan-highlighted parts in Table 4.
	[bookmark: _Hlk196851138]59. NR_MIMO_Ph5
	59-3-2
	Codebook based PUSCH transmission for 3TX for single TRP


	1. Maximal number of PUSCH MIMO layers for codebook-based PUSCH
2. Maximum number of 4-port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 3Tx PUSCH
3. Maximum number of supported SRS port per resource
4. Codebook based PUSCH transmission with port 1003 disabled when 4 port SRS resources with port 1003 disabled are configured to the UE

	FFS
	yes
	n/a
	Codebook based PUSCH transmission for 3TX is not supported
	Per FSPC
	n/a
	n/a
	n/a
	[Component 1 candidate values: {1, 2,3}]
[Component 2 candidate values: {1,2}]
[Component 3 candidate values: {1,2,3}]
Note: When configured according to Component 4, the number of ports supported by UE for transmission in an SRS resource is 3
	Optional with capability signalling




	ZTE Corporation/Sanechips [6]
	Enhancements for UE-initiated/event-driven beam management (59-1)
A list of UE features (FGs 59-1-1 ~ 59-1-7) were developed in [2] for Rel-19 UE-initiated/event-driven beam management, and then we discuss some further details for 59-1 series in this section, and also some new sub-features.
· For FG 59-1-1 of Mode-A based UE-initiated beam reporting,
· Given that UE-initiated beam reporting basically includes two functionalities of beam measurement and beam reporting, the corresponding prerequisites FG 2-22 (which is for aperiodic beam report on PUSCH) and FG 2-24 (which is for SSB/CSI-RS based beam measurement) are needed.
Proposal 3-3: For FG 59-1 series of ‘UE-initiated/event-driven beam management’, the following updates highlighted in red are proposed.
	59. NR_MIMO_Ph5
	59-1-1
	UE-initiated/event-driven beam management for Event-2 based measurement and report for Mode A
	1. Support of UE-initiated/event-driven beam report based on one event instance
2. Support of Event-2 based measurement and report 
3. Support of Mode A UE-initiated/event-driven beam report
4. Maximum number of the configured RS(s) for new beam in the RS resource set
5. Support of current beam measurement by using QCL RS in the indicated TCI state and the corresponding QCL SSB for Scheme-1 and Scheme-2, respectively
6. Support the first PUCCH and second PUSCH from the same PUCCH group

	2-22, 2-24
	yes
	n/a
	UEI/ED beam report is not supported for Event-2 and Mode A
	Per band
	n/a
	n/a
	n/a
	Component 4 candidate values: {1, 2, …, 64}

Note For Component 4 and Component 5, an SSB can be associated with the serving cell PCI or a PCI other than the serving cell PCI

Note: Regarding Event-2, QCL RS(s) in indicated TCI state(s) and resources configured for component 4 are also counted in FG 16-1g, and 16-1g-1
	Optional with capability signalling


CSI enhancements (59-2)
A list of UE features (FGs 59-2-1 ~ 59-2-4) were developed in [2] for Rel-19 CSI enhancement, and then we discuss some further details for 59-2 series in this section, and also some new sub-features.
· For FGs with a component of ‘Supported processing capability’, add a note to clarify that, capability 1 is a higher capability than capability 2.
· For FG 59-2-1-5l, in the note, Kp should be according to Component 12 of FG 59-2-1-5 rather than FG 59-2-5, and there is no FG 59-2-5.s
Proposal 3-4: For FG 59-2 series of ‘CSI enhancement’, the following updates highlighted in red are proposed.
	59. NR_MIMO_Ph5
	59-2-1-1
	Enhanced Type-I SP codebook for 64 ports – Scheme-A
	1. Support of enhanced Type-I SP codebook for Scheme-A with 64 Tx ports by aggregating multiple NZP CSI-RS resources
within one slot
2. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum rank
4. Max # of CSI-RS resource in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	2-35
	yes
	n/a
	Enhanced Type-I SP codebook is not supported for 64 ports – Scheme-A, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {4, 5, 6, 7, 8}

Component 4 candidate value {2,4}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-1a
	Enhanced Type-I SP codebook for 48 ports – Scheme-A
	1. Support of enhanced Type-I SP codebook for Scheme-A with 48 Tx ports by aggregating multiple NZP CSI-RS resources within one slot
2. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum rank
4. Max # of CSI-RS resource in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-1
	yes
	n/a
	Enhanced Type-I SP codebook is not supported for Scheme-A for 48 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {4, 5, 6, 7, 8}

Component 4 candidate value {2,3}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-1b
	Enhanced Type-I SP codebook for 128 ports – Scheme-A
	1. Support of enhanced Type-I SP codebook for Scheme-A with 128 Tx ports by aggregating multiple NZP CSI-RS resources within one slot
2. A list of supported combinations, each combination is Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum rank
4. Support 4 CSI-RS resources in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously

	59-2-1-1
	yes
	n/a
	Enhanced Type-I SP codebook is not supported for Scheme-A for 128 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {4, 5, 6, 7, 8}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-1c
	Enhanced Type-I SP codebook for 64 ports – Scheme-B
	1. Support of enhanced Type-I SP codebook for Scheme-B with 64 Tx ports by aggregating multiple NZP CSI-RS resources within one slot
2. A list of supported combinations, each combination is Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum rank
4. Max # of CSI-RS resource in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously

	2-35
	yes
	n/a
	Enhanced Type-I SP codebook is not supported for Scheme-B for 64 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {4, 5, 6, 7, 8}

Component 4 candidate value {2,4}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-1d
	Enhanced Type-I SP codebook for 48 ports – Scheme-B
	1. Support of enhanced Type-I SP codebook for Scheme-B with 48 Tx ports by aggregating multiple NZP CSI-RS resources within one slot
2. A list of supported combinations, each combination is Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum rank
4. Max # of CSI-RS resource in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-1c
	yes
	n/a
	Enhanced Type-I SP codebook is not supported for Scheme-B for 48 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {4, 5, 6, 7, 8}

Component 4 candidate value {2,3}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-1e
	Enhanced Type-I SP codebook for 128 ports – Scheme-B
	1. Support of enhanced Type-I SP codebook for Scheme-B with 128 Tx ports by aggregating multiple NZP CSI-RS resources within one slot
2. A list of supported combinations, each combination is Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum rank
4. Support 4 CSI-RS resources in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-1c
	yes
	n/a
	Enhanced Type-I SP codebook is not supported for Scheme-B for 128 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {4, 5, 6, 7, 8}
Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-2
	Enhanced Type-I MP codebook for 64 ports
	1. Support of enhanced Type-I MP codebook for 64 ports within 1 slot
2. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum number of panels 
4. Max # of CSI-RS resource in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	2-35
	yes
	n/a
	Enhanced Type-I MP codebook is not supported for 64 ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {2, 4}

Component 4 candidate value {2,4}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-2a
	Enhanced Type-I MP codebook for 48 ports
	1. Support of enhanced Type-I MP codebook for 48 ports within 1 slot
2. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum number of panels 
4. Max # of CSI-RS resource in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-2
	yes
	n/a
	Enhanced Type-I MP codebook is not supported for 48 ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {2, 4}

Component 4 candidate value {2,3}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-2b
	Enhanced Type-I MP codebook for 128 ports
	1. Support of enhanced Type-I MP codebook for 128 ports within 1 slot
2. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum number of panels 
4. Support 4 CSI-RS resources in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-2
	yes
	n/a
	Enhanced Type-I MP codebook is not supported for 128 ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {2, 4}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU =1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-3
	Extended Rel-16 eType-II codebook for 64 Tx ports
	1. Support of extended Rel-16 eType-II codebook for 64 Tx ports by aggregating multiple NZP CSI-RS resources within 1 slot
2. Support of parameter combination 1-6
3. Support of rank 1-2
4. Support R=1
5. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously with R=1
6. supported processing capability
7. Max # of CSI-RS resource in a resource set
8. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	16-3a
	yes
	n/a
	Extended Rel-16 eType-II codebook is not supported for 64 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 5 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 256, 768, 1024}

Component 6 candidate value {Capability 1, Capability 2}

Component 7 candidate value {2,4}

Component 8 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768,1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-3a
	Extended Rel-16 eType-II codebook for 48 Tx ports
	1. Support of extended Rel-16 eType-II codebook for 48 Tx ports by aggregating multiple NZP CSI-RS resources within 1 slot
2. Support of parameter combination 1-6
3. Support of rank 1-2
4. Support R=1
5. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously with R=1
6. supported processing capability
7. Max # of CSI-RS resource in a resource set
8. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-3
	yes
	n/a
	Extended Rel-16 eType-II codebook is not supported for 48 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 5 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 6 candidate value {Capability 1, Capability 2}

Component 7 candidate value {2,3}

Component 8 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-3b
	Extended Rel-16 eType-II codebook for 128 Tx ports
	1. Support of extended Rel-16 eType-II codebook for 128 Tx ports by aggregating multiple NZP CSI-RS resources within 1 slot
2. Support of parameter combination 1-6
3. Support of rank 1-2
4. Support R=1
5. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously with R=1
6. supported processing capability
7. Support 4 CSI-RS resources in a resource set
8. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-3
	yes
	n/a
	Extended Rel-16 eType-II codebook is not supported for 128 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 5 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 6 candidate value {Capability 1, Capability 2}

Component 8 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-4
	Extended Rel-17 FeType-II codebook with 64 Tx ports
	1. Support of extended Rel-17 FeType-II codebook for 64 Tx ports by aggregating multiple NZP CSI-RS resources within 1 slot
2. Support of parameter combinations with M=1
3. Support of rank 1-2
4. Support R=1
5. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously with M=1 and R=1
6. Supported processing capability
7. Max # of CSI-RS resource in a resource set
8. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	23-9-1
	yes
	n/a
	Extended Rel-17 FeType-II codebook is not supported with 64 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 5 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 6 candidate value {Capability 1, Capability 2}

Component 7 candidate value {2,4}

Component 8 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-4a
	Extended Rel-17 FeType-II codebook with 48 Tx ports
	1. Support of extended Rel-17 FeType-II codebook for 48 Tx ports by aggregating multiple NZP CSI-RS resources within 1 slot
2. Support of parameter combinations with M=1
3. Support of rank 1-2
4. Support R=1
5. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously with M=1 and R=1
6. Supported processing capability
7. Max # of CSI-RS resource in a resource set
8. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-4
	yes
	n/a
	Extended Rel-17 FeType-II codebook is not supported with 48 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 5 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 6 candidate value {Capability 1, Capability 2}

Component 7 candidate value {2,3}

Component 8 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources OCPU = 1

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-5
	Extended Rel-18 eType-II Doppler codebook for 64 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 64 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support PMI subband R=1 
4. Support parameter combinations with L=2,4 
5. Support rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Max # of CSI-RS resource in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	40-3-2-1
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 64 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 13 candidate value {2,4}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = YxN4xceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Yx KDOPPxceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources

OCPU = YxN4, when P/SP-CSI-RS is configured for CMR

OCPU = Yx KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-5a
	Extended Rel-18 eType-II Doppler codebook for 48 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 48 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support PMI subband R=1 
4. Support parameter combinations with L=2,4 
5. Support rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Max # of CSI-RS resource in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-5
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 48 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 13 candidate value {2,3}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = Y x N4 x ceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP x ceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources

OCPU = Y x N4, when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-5b
	Extended Rel-18 eType-II Doppler codebook for 128 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 128 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support of PMI subband R=1 for extended Rel-18 eType II Doppler codebook
4. Support parameter combinations with L=2,4
5. Support for rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation (OCPU = Y. KDOPP), when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Support 4 CSI-RS resources in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-5
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 128 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = Y x N4 x ceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP x ceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources

OCPU = Y x N4, when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-9
	NES SD Type1 for Rel-19 Type-I single-panel codebook
	1.  Support NES SD Type1 for Rel-19 Type-I single-panel codebook
2. Supported NES SD Type1 timeline from two timeline capabilities, for Rel-19 Type-I single-panel codebook
3 Supported number of ports for CSI report subconfig
	59-2-1-1, 1a, 1b, 1c, 1d, or 1e and 42-1,1a, 1b or 1c
	Yes
	n/a
	NES SD Type1 for Rel-19 Type-I single-panel codebook is not supported
	Per-band and per-BC
	n/a
	n/a
	n/a
	Component 2 candidate values:
· Capability 1: Reuse legacy Z/Z’ values (i.e., Z2 and Z’2)
· Capability 2 timeline: Scale the legacy timeline Z/Z’ (i.e., Z2 and Z’2) by  where M is the number of sub-configurations that refer to the any of the K aggregated CSI-RS resources

Component 3 candidate values: One or more values from {2, 4, 8, 12, 16, 24, 32, 48, 64, 128}

Note: Capability 1 is a higher capability than capability 2.
	Optional with capability signaling

	59. NR_MIMO_Ph5
	59-2-1-5l
	Processing timeline for CSI reference slot for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	1. Aperiodic CSI report timing relaxation, w, extended Rel-18 Type-II Doppler codebook for up to 128 ports
2. Aperiodic CSI report timing relaxation, type, for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	59-2-1-5
	Yes
	n/a
	
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: 
UE reports candidate value, w, independently for each SCS in unit of symbols: {14*(KP–1)*d, 14*KP*d}

Note: Kp is according to Component 12 of FG59-2-1-5

Note: d=4 (minimum periodicity of periodic CSI-RS) 

Component 2 candidate values: {CAP1, CAP2}

For N4 = 1 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP1 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP2 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m + Z'2, 2Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w + Z'2, 2Z'2)

Z2/Z'2 are defined in Table 5.4-2 in TS38.214

KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports

M = {1,2}, is the offset between two adjacent AP CSI-RS resource groups for the CMR in slots

This FG is not applicable to FR 2-2
	Optional with capability signalling



Enhancements for asymmetric DL sTRP/UL mTRP scenarios (59-4)
A list of UE features (FGs 59-4-1 ~ 59-4-11) were developed in [2] for Rel-19 asymmetric DL sTRP/UL mTRP deployment scenarios, and then we discuss some further details for 59-4 series in this section.
· For FG 59-4-1a, FG 59-4-1b, FG 59-4-2a and FG 59-4-2b, 
· The prerequisite FG 23-1-1h (which is for between of TCI state and UL PC settings) needs to be added.
· For FG 59-4-3, 
· The prerequisite FG 2-52 (which is for supporting basic SRS) needs to be added.
· For FG 59-4-7b,
· The prerequisite FG 8-6 (which is for TPC-SRS-RNTI) needs to be added.
· For FG 59-4-9a,
· The prerequisite FG 59-4-3 or FG 23-10-1 needs to be added.
· For FG 59-4-9b,
· The prerequisite FG 59-4-3 or FG 23-1-1 needs to be added.
Proposal 3-5: For FG 59-4 series of ‘asymmetric DL sTRP/UL mTRP scenarios’, the following updates highlighted in red are proposed.
	59. NR_MIMO_Ph5
	59-4-1a
	PL offset for PUCCH/PUSCH/SRS power control for joint DL/UL TCI state(s)
	Support of applying path loss offset for PUCCH/PUSCH/SRS power controls for joint DL/UL TCI state(s)
	23-1-1, 23-1-1h
	yes
	n/a
	PL offset for PUCCH/PUSCH/SRS power control for joint DL/UL TCI state(s) is not supported
	Per band
	n/a

	Applicable only to FR1
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-1b
	PL offset for PUCCH/PUSCH/SRS power control for separate DL/UL TCI state(s)
	Support of applying path loss offset for PUCCH/PUSCH/SRS power controls for separate DL/UL TCI state(s)
	23-10-1, 23-1-1h
	yes
	n/a
	PL offset for PUCCH/PUSCH/SRS power control under separate DL/UL TCI state(s) is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-2a
	Path Loss offset on PDCCH-order PRACH for joint DL/UL TCI state(s)
	Support of applying path loss offset on PDCCH-order PRACH for joint DL/UL TCI state(s)
	23-1-1, 23-1-1h
	yes
	n/a
	Applying path loss offset on PDCCH-order PRACH for joint DL/UL TCI state(s) is not supported
	Per band
	n/a
	Applicable only to FR1
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-2b
	Path Loss offset on PDCCH-order PRACH for separate DL/UL TCI state(s)
	Support of applying path loss offset on PDCCH-order PRACH for separate DL/UL TCI state(s)
	23-10-1, 23-1-1h
	yes
	n/a
	Applying path loss offset on PDCCH-order PRACH under separate DL/UL TCI state(s) is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-3
	Two SRS closed-loop power control adjustment states separate from PUSCH 
	Support of two separate SRS closed loop indices separate from PUSCH
	2-52
	yes
	n/a
	Two separate SRS closed loop indexes is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-7b
	DCI format 2_3 to indicate TPC for one of two separate SRS closed loop indexes
	Support DCI format 2_3 to indicate TPC for one of two separate SRS closed loop indexes.
	59-4-3, 8-6
	yes
	n/a
	The function of DCI 2_3 indicating TPC command for one of two separate SRS closed loop indexes is not supported.
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	59. NR_MIMO_Ph5
	59-4-9a
	DCI format 1_1 to indicate one of two separate SRS closed loop indexes under separate DL/UL TCI state mode
	Support of DCI format 1_1 to indicate one or two separate SRS closed loop index(es) under separate DL/UL TCI state mode
	59-4-8, 23-10-1
	yes
	n/a
	DCI 1_1 indicating one or two separate SRS closed loop indexes under separate DL/UL TCI state mode is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-9b
	DCI format 1_1 to indicate one of two separate SRS closed loop indexes under joint TCI state mode
	Support of DCI format 1_1 to indicate one or two separate SRS closed loop index(es) under joint TCI state mode
	59-4-8, 23-1-1
	yes
	n/a
	DCI 1_1 indicating one or two separate SRS closed loop indexes under joint TCI state mode is not supported
	Per band
	n/a
	FR1 only
	n/a
	
	Optional with capability signalling




	CATT [7]
	

	Xiaomi [8]
	

	OPPO [9]
	

	LG Electronics [10]
	

	Samsung [11]
	[bookmark: _Hlk213249336]In RAN1#122bis [1], the enhancements of CSI processing timeline for extended Rel-18 eType-II Doppler codebook for 48, 64 and 128 ports were discussed in release 19 maintenance. There was no consensus to support these enhancements and to use legacy timeline of Rel-18 eType-II Doppler codebook. Current feature group 59-2-1-5 as agreed in [2] has scaled timeline for Capability 2 which needs to be corrected to legacy timeline. The inconsistency between the CSI processing timeline described in 38.214 and the UE features group creates a misalignment that needs resolution. Below sections highlights use of legacy timeline for extended Rel-18 eType-II Doppler codebook in 38.214. 
	[bookmark: _Hlk213246656]<Unrelated parts are omitted>
[bookmark: _Toc186746614]5.4	    UE CSI computation time
-	, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resources, and  is according to UE reported capability as defined in [13, TS 38.306] when higher layer parameter [RRC_name-r19] is configured in CSI-ReportConfig, otherwise , or
-	, with  of table 5.4-2, where  or  symbols, according to the reported UE capability, where the value of  ∈{1,2,4} is indicated by UE capability, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent with a single CSI-RS resource, and  is according to UE reported capability as defined in [13, TS 38.306] when higher layer parameter [RRC_name-r19] is configured in CSI-ReportConfig, otherwise , or
-	 or , according to UE reported capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resources, and  is according to UE reported capability as defined in [13, TS 38.306] when higher layer parameter [RRC_name-r19] is configured in CSI-ReportConfig, otherwise , or
-	 or , according to UE reported capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent with a single CSI-RS resource, and  is according to UE reported capability as defined in [13, TS 38.306] when higher layer parameter [RRC_name-r19] is configured in CSI-ReportConfig, otherwise , or
-	, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r19' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resource groups, or
-	, with  of table 5.4-2, where  or  symbols, according to the reported UE capability, where the value of  ∈{1,2,4} is indicated by UE capability, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r19' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent, or
-	 or , according to the reported UE capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Dop pler-r19' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is aperiodic with  CSI-RS resource groups, or
-	 or , according to the reported UE capability, with  of table 5.4-2, if the CSI report is configured with , codebookType is set to 'typeII-Doppler-r19' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is periodic or semi-persistent, or
<Unrelated parts are omitted>



Proposal 3. For 59-2-1-5, 59-2-1-5a, 59-2-1-5b, Support to revise the component for processing capability 2 description as follows :
	59. NR_MIMO_Ph5
	59-2-1-5
	Extended Rel-18 eType-II Doppler codebook for 64 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 64 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support PMI subband R=1 
4. Support parameter combinations with L=2,4 
5. Support rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Max # of CSI-RS resource in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	40-3-2-1
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 64 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 13 candidate value {2,4}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = YxN4xceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Yx KDOPPxceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources Reuse legacy Z/Z’ values


OCPU = YxN4, when P/SP-CSI-RS is configured for CMR

OCPU = Yx KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-5a
	Extended Rel-18 eType-II Doppler codebook for 48 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 48 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support PMI subband R=1 
4. Support parameter combinations with L=2,4 
5. Support rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Max # of CSI-RS resource in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-5
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 48 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 13 candidate value {2,3}

Component 14 candidate values
a. {1, …, 64}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = Y x N4 x ceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP x ceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources Reuse legacy Z/Z’ values


OCPU = Y x N4, when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-1-5b
	Extended Rel-18 eType-II Doppler codebook for 128 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 128 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support of PMI subband R=1 for extended Rel-18 eType II Doppler codebook
4. Support parameter combinations with L=2,4
5. Support for rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation (OCPU = Y. KDOPP), when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Support 4 CSI-RS resources in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-5
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 128 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = Y x N4 x ceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP x ceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources Reuse legacy Z/Z’ values


OCPU = Y x N4, when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports
	Optional with capability signalling





	Apple [12]
	

	Ericsson [13]
	[bookmark: _Hlk188972416]During RAN1#122-bis, the following proposal for FG 59-3-2 (Codebook-based PUSCH transmission with 3 Tx for a single TRP) was discussed [4], however, no conclusive agreement was reached. 
	59. NR_MIMO_Ph5
	59-3-2
	Codebook based PUSCH transmission for 3TX for single TRP
	1. Maximal number of PUSCH MIMO layers for codebook-based PUSCH
2. Maximum number of 4-port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 3Tx PUSCH
3. Maximum number of supported SRS port per resource
4. Codebook based PUSCH transmission with port 1003 disabled when 4 port SRS resources with port 1003 disabled are configured to the UE
	Component 1 candidate values: {1, 2,3}
Component 2 candidate values: {1,2}
Component 3 candidate values: {1,2,3}
Note: When configured according to Component 4, the number of ports supported by UE for transmission in an SRS resource is 3



The proposal introduced Component 3 for the maximum number of supported SRS ports per resource, with possible values {1, 2, 3}. The proponents referenced the agreement reached during RAN1#117, which allows reporting up to 3 SRS ports for 3 Tx PUSCH operation, as shown below,

	Agreement (RAN1#117)
For codebook-based UL transmission by a 3TX UE, subject to its capability,
· A 3TX UE may report a maximum number of 3 layers
· A 3TX UE may report a maximum number of SRS ports of up to 3
Note: SRS resource definition is not changed nor the number of SRS ports in the SRS resource.




On the other hand, the following agreement was reached in RAN1#118:
	Agreement
For a UE reporting UE capability of 3TX operation, support introduction of a new RRC parameter for enabling a configured 4-port SRS resource with port 1003 disabled.



If Component 4 of FG 59-3-2 is removed, then there will be no UE capability for the RRC parameter to enable 3Tx codebook based operation with port 1003 disabled, in contradiction with the RAN1#118 agreement.
Furthermore, from a technical perspective, the proposed Component 3 is not required because of the following reasons: 
I. The support of a maximum number of 1 or 2 SRS ports per resource is already covered by Component 7 of FG 2-53:
	2-53
	SRS resources
	1) Maximum number of aperiodic SRS resources (configured to UE) per BWP
2) Maximum number of aperiodic SRS resources (configured to UE) per BWP per slot
3) Maximum number of periodic SRS resources (configured to UE) per BWP
4) Maximum number of periodic SRS resources (configured to UE) per BWP per slot
5) Maximum number of semi-persistent SRS resources (configured to UE) per BWP
6) Maximum number of semi-persistent SRS resources (configured to UE) per BWP per slot
7) Maximum number of SRS port per resource
	Mandatory with capability signalling
Component-1: candidate value: {from 1, 2, 4, 8, 16}
Component-2 candidate value: {1,2,3,4,5,6}
Component-3: candidate value: {from 1, 2, 4, 8, 16}
Component-4 candidate value: {1,2,3,4,5, 6}
Component-5: candidate value: {from 1, 2, 4, 8, 16}
Component-6 candidate value: {1, 2,3,4,5, 6}
Component-7 candidate values: {1, 2, 4}



Introducing Component 3 in FG 59-3-2 would therefore create unnecessary redundancy and could lead to inconsistencies if Component 7 of the legacy FG 2-53 reports a different value (1 or 2) than the value reported by Component 3 of FG 59-3-2. 
 
II. The currently agreed Component 4 (together with its accompanying note) is already sufficient to represent the agreed behavior for 3 Tx codebook-based PUSCH. Specifically, for a 3 Tx codebook-based PUSCH, the UE can report its capability via FG 59-3-2, where Component 4 indicates that the UE can be configured with a 4-port SRS resource with Port 1003 disabled. Furthermore, the note clarifies that the actual number of SRS ports used for transmission is 3, which can be used to determine SRS power as per Clause 7.1 of TS 38.213.   

Accordingly, since the agreed Component 4 in FG 59-3-2 already covers the case of SRS transmission with 3 ports, introducing Component 3 would be redundant. For capability reporting of a maximum of 1 or 2 SRS ports per resource, reference can be made to the existing Component 7 of FG 2-53 for codebook-based PUSCH of 3 Tx UEs. This combined approach effectively satisfies the agreement that “a 3 Tx UE may report a maximum number of SRS ports of up to 3.”
As an alternative to adding the proposed Component 3, an additional note could be included in FG 59-3-2 clarifying that the number of SRS ports (1 or 2) can be reported based on the capability indicated in FG 2-53. This would allow a 3 Tx UE to report its capability for SRS transmission with 3 ports using Component 4 in FG 59-3-2, while the note clarifies that reporting for 1 or 2 ports remains covered under FG 2-53.
This clarification should address any concerns raised by the proponents of the proposed Component 3. This is illustrated in the following:

	59. NR_MIMO_Ph5
	59-3-2
	Codebook based PUSCH transmission for 3TX for single TRP
	1. Maximal number of PUSCH MIMO layers for codebook-based PUSCH
2. Maximum number of 4-port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 3Tx PUSCH
3. Maximum number of supported SRS port per resource
4. Codebook based PUSCH transmission with port 1003 disabled when 4 port SRS resources with port 1003 disabled are configured to the UE
	Component 1 candidate values: {1, 2,3}
Component 2 candidate values: {1,2}
Component 3 candidate values: {1,2,3}
Note: When configured according to Component 3, the number of ports supported by UE for transmission in an SRS resource is 3
Note: The number of ports supported by UE for transmission in an SRS resource can be 1 or 2 based on FG 2-53.  



While this alternative describes the correct behavior, we think it is unnecessary and perhaps inconsistent with how UE features are defined. FG 2-53 is reported independently of FG 59-3-2, and adding the note may introduce a dependency on FG 2-53 that does not exist today. We think the spec is clear as it is, and prefer to avoid this potentially incorrect specification of the feature.
[bookmark: _Toc213427677]The proposed Component 3 is unnecessary, as support for a maximum of 1 or 2 SRS ports per resource is already provided by Component 7 of FG 2-53, while the agreed Component 4 in FG 59-3-2 (along with its note on Port 1003 being disabled) already covers the case of SRS transmission with 3 ports. Therefore, introducing Component 3 would be redundant and could result in inconsistent capability reporting between FG 59-3-2 and FG 2-53.

	Qualcomm Incorporated [14]
	In previous RAN1 meeting, the UE features for asymmetric DL sTRP/UL mTRP were standardized with very good progress. In this section, we identify one new FG that is needed for the asymmetric DL sTRP/UL mTRP.
For the support of two TAs enhancement, separate UE FGs are introduced for intra-cell beam management and inter-cell beam management in RAN1#120 meeting. While for intra-cell beam management, another UE FG is needed for sDCI mTRP since support of two TAs for intra-cell beam management doesn’t mean the UE support two TAs for both sTRP and sDCI mTRP. It is possible that the UE may support two TAs for sDCI mTRP while not support two TAs for sTRP. The UE FG on two TAs for intra-cell beam management cannot achieve this. Therefore, we propose to introduce the following UE FG for two TAs:
 Proposal 2-4: Introduce the following FG for two TAs for sDCI mTRP:
	59. NR_MIMO_Ph5
	59-4-4c
	Support two TAs enhancement for sDCI based intra-cell Multi-TRP operation
	Support of two TAs without the restriction of multi-DCI based multi-TRP operation for sDCI based intra-cell Multi-TRP operation
 
	40-1-1

	yes
	n/a
	Two TAs without the restriction of multi-DCI based multi-TRP operation sDCI based intra-cell Multi-TRP operation is not supported 
	Per FS
	No
	No
	n/a
	
	Optional with capability signalling




	NTT DOCOMO, INC. [15]
	

	Nokia [16]
	

	OPPO [17]
	



1. NR_Mob_Ph4

	Company
	Summary

	Nokia [3]
	In the last meeting, new UE feature groups (FGs), i.e., FG 63-1a and FG 63-2a, were added to support inter-frequency CSI-RS-based L1-RSRP measurements. However, these FGs were not included in the list of prerequisite FGs for FG 63-8. Similarly, new UE FGs, i.e., FG 63-7c and FG 63-7d, were added to support inter-frequency CSI acquisition, but these FGs were not included in the list of prerequisite FGs for FG 63-10.
Proposal 3: Add FG 63-1a and FG 63-2a to the list of prerequisite FGs for FG 63-8.
Proposal 4: Add FG 63-7c and FG 63-7d to the list of prerequisite FGs for FG 63-10.

	vivo [4]
	

	Huawei/HiSilicon [5]
	

	ZTE Corporation/Sanechips [6]
	In RAN1#122bis meeting, RAN1 received an LS from RAN2 to confirm on whether early CSI acquisition can be supported for L3 handover and to update the relevant RAN1 specification accordingly. For this issue, it has been discussed and reached the following consensus in RAN1. To be specific, early CSI acquisition for L3 handover will directly reuse the design of early CSI acquisition that is performed after LTM Cell Switch Command MAC CE.
	Agreement
· Draft LS R1-2507925 is endorsed in principle.
· Adopt the following TP for TS38.214 Section 5.2.4a and TS 38.212, section 6.3.1.2.1
· Note: No dedicated issue to support early CSI acquisition for L3 handover to be discussed in RAN1 before RAN#111.
	1. Overall Description
RAN1 thanks RAN2 for the LS R1-2506717 (R2-2506504) on early CSI acquisition for L3 handover. 
From RAN1 perspective, there is no problem to support early CSI acquisition for L3 by re-using the early CSI acquisition framework for LTM. 
On the configuration of channel measurement and interference measurement resources in RAN2 RRC CR (R2-2506450), RAN1 suggest to directly use NZP CSI RS resource set and CSI-IM resource set and suggest the following changes on EarlyCSI-Acquisition-r19.
EarlyCSI-Acquisition-r19 ::=       SEQUENCE {
    early-NZP-CSI-RS-ResourceSet-r19	NZP-CSI-RS-ResourceSetId,
    early-CSI-IM-ResourceSet-r19        CSI-IM-ResourceSetId                       OPTIONAL, -- Need R
    reportQuantity-r19                  ENUMERATED {cri-RI-PMI-CQI, spare},
    cqi-Table-r19						ENUMERATED {table1, table2, table3, table4-r17},
    codebookConfig-EarlyCSI-r19		    CodeBookConfig-EarlyCSI-r19
}

2. Actions
To RAN2
ACTION: RAN1 respectfully asks RAN2 to take the above information into account.






Base on the above agreement, new FG 63-X1 on “supporting early CSI acquisition of L3 handover” should be defined in RAN1 and details can refer to FG 63-6 since only periodic CSI-RS/CSI-IM are supported for early CSI acquisition of L3 handover, as mentioned in the corresponding pending CR (R2-2506450). 
· The following components are included:
· 1. Support of CSI-RS and CSI-IM measurement and CSI reporting after reception of handover command based on periodic CSI-RS(s) and CSI-IM(s) of a target cell
· 2. Maximum number of CSI-RS resources for CMR associated with CSI report configuration for a target cell 
· 3. Max number of ports of CSI-RS resource(s) associated with a CSI report configuration for CSI reporting for a target cell 
· 4. Maximum number of ports in one NZP CSI-RS resource
· 5. Max rank for CSI reporting for a target cell
· 6. Maximum number of CSI-IM resources for interference measurement associated with CSI report configuration for a target cell
· The prerequisite RAN2 related FG needs to be added.
· The granularity should be per band.
· Regarding FG 63-10, the prerequisite FG 63-X1 needs to be added.
Proposal 4-1: For FG 63-X1 of ‘early CSI acquisition for L3 handover’ and FG63-10 of ‘CSI-RS measurement and CSI reporting without CSI-IM reception’, the following updates highlighted in red are proposed.
	63. NR_Mob_Ph4
	63-X1
	CSI-RS and CSI-IM measurement and CSI reporting for a target cell after reception of handover command based on periodic CSI-RS and CSI-IM resource
	1. Support of CSI-RS and CSI-IM measurement and CSI reporting after handover command based on periodic CSI-RS(s) and CSI-IM(s) of a target cell
2. Maximum number of CSI-RS resources for CMR associated with CSI report configuration for a target cell 
3. Max number of ports of CSI-RS resource(s) associated with a CSI report configuration for CSI reporting for a target cell 
4. Maximum number of ports in one NZP CSI-RS resource
5. Max rank for CSI reporting for a target cell
6. Maximum number of CSI-IM resources for interference measurement associated with CSI report configuration for a target cell

	RAN2 related FG
	Yes
	No
	Intra-frequency periodic CSI-RS and CSI-IM measurement and CSI reporting for a target cell after reception of Handover Command is not supported

	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 3 candidate values: {1,2,4,8,12,16,24,32,48,64,128}

Component 4 candidate values: {1, 2, 4, 8, 12, 16, 24, 32}

Component 5 candidate values: {1,2,3,4,5,6,7,8}

Component 6 candidate values: {1,2,3,4,5,6,7,8}

	Optional with capability signaling

	63. NR_Mob_Ph4
	63-10
	CSI-RS measurement and CSI reporting without CSI-IM reception
	1. Support of CSI-RS measurement and CSI reporting for candidate cells without CSI-IM resource configuration
	63-6 or 63-6a or 63-7 or 63-7a, or 63-X1
	Yes
	No
	CSI -RS measurement and CSI reporting without CSI-IM reception is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	CATT [7]
	

	Xiaomi [8]
	

	OPPO [9]
	

	LG Electronics [10]
	

	Samsung [11]
	

	Apple [12]
	

	Ericsson [13]
	In the LS [1], RAN2 provided the following information. 
RAN2 discussed on the intention to support early CSI acquisition for L3 handover by re-using the early CSI acquisition framework for LTM. RAN2 discussed the RRC CR (R2-2506450) and agreed that the RRC CR is technically correct. However, RAN2 postponed the CR pending confirmation from RAN1.
RAN2 identified at least the following potential impacts to RAN1:
1. TS 38.214: Describe CSI reporting for L3 handover which will be similar to the description in clause “5.2.4a CSI Reporting for LTM”.
2. TS 38.212: Add a reference to TS 38.214 in clause “6.3.2.1.2 CSI”. 
RAN2 assumes there is no RAN4 work.

The changes proposed in the LS are provided in []. In LS [] RAN1 responds to RAN2 that “From RAN1 perspective, there is no problem to support early CSI acquisition for L3 by re-using the early CSI acquisition framework for LTM” and suggests some RRC parameter changes related to NZP CSI RS resource set and CSI-IM resource set. Corresponding specification text proposals for 38.212 and 38.214 were adopted at RAN1#122bis.
What remains is to define UE capabilities for indicating the support for early CSI acquisition for L3 handover and we propose that RAN1 should do that since we have already defined the corresponding feature-groups for LTM. The following feature-groups should be added:
· XX-1, CSI-RS and CSI-IM measurement and CSI reporting for a target cell of reconfigurationWithSync based on periodic CSI-RS resource:
This feature-group corresponds to the LTM FG 63-6.
· XX-2, CSI-RS and CSI-IM measurement and CSI reporting for a target cell of reconfigurationWithSync based on semi-persistent CSI-RS resource:
This feature-group corresponds to the LTM FG 63-6a
· XX-3, CSI-RS-RS measurement and CSI reporting without CSI-IM reception:
This feature-group corresponds to the LTM FG 63-10


	Qualcomm Incorporated [14]
	

	NTT DOCOMO, INC. [15]
	

	Nokia [16]
	

	OPPO [17]
	



1. Per band and per band combination UE capability

	Company
	Summary

	Nokia [3]
	

	vivo [4]
	

	Huawei/HiSilicon [5]
	

	ZTE Corporation/Sanechips [6]
	Per band and per BC capability
Regarding the issue of per band and per BC capability raised by RAN2’s LS (R1-2506724), the following conclusion was reached in RAN1#122bis meeting. However, there are still left-over issues that RAN1 should continue to discuss. In the following, we further elaborate our views on these left-over issues.
	Conclusion (RAN1#122bis) 
The following is RAN1’s understanding for Case 1 in Question 1 in the RAN2 LS on per band and per BC capability (R1-2506724):
· When UE indicates both per band and per BC capability, regardless of whether CA is configured or not, if the capability/component is not counted across CCs, then the minimum capability between per BC capability and per band capability should be applied for a band in case of band combination (CA)
· RAN1 will continue to discuss the case(s) 
· when the capability/component is counted across CCs regardless of whether CA is configured or not
· when the capability/component is not counted across CCs and CA is not configured
· RAN1 will review by RAN1 #123 for which FGs special rules/handling may need to be defined in Rel. 19, e.g., in some cases a clear “ranking” between capabilities may need to be clarified in the Notes
Conclusion (RAN1#122bis) 
The following is RAN1’s understanding for Case 2 in Question 1 in the RAN2 LS on per band and per BC capability (R1-2506724):
· RAN2’s understanding is generally correct
· RAN1 will review by RAN1 #123 for which FGs special rules/handling may need to be defined in Rel. 19
Conclusion (RAN1#122bis) 
The following is RAN1’s understanding for Case 3 in Question 1 in the RAN2 LS on per band and per BC capability (R1-2506724):
· RAN2’s understanding is generally correct
· RAN1 will review by RAN1 #123 for which FGs special rules/handling may need to be defined in Rel. 19
Conclusion (RAN1#122bis) 
The following is RAN1’s understanding for Question 2 in the RAN2 LS on per band and per BC capability (R1-2506724):
· For per band and per BC capabilities, it is expected that UE indicates the same granularity as the pre-requisite


Discussion on the left-over issues can be organized into two separate aspects:
· The relationship between per band and per BC capability, when both capabilities are indicated and CA operation is NOT configured, regardless of whether the capability/component is counted across CCs. To our understanding, a per BC capability only applies in the case when CA operation is configured the BC. For instance, when a UE reports a per BC capability for a BC#1 comprising band#1 and band#3, this per BC capability for BC#1 only applies when CA operation is configured for band#1 and band#3. In other words, the per BC capability for BC#1 does NOT apply when no CA operation is configured or CA operation is configured for another BC, e.g., a BC comprising band#2 and band#3.
· The relationship between per band and per BC capability, when both capabilities are indicated, the capability/component is counted across CCs, and CA operation is configured. In such cases, the per BC capability limits the capability/component across all CCs in the bands of the BC. For instance, for a component ‘supported max # of CSI-RS resources across CCs’, the per BC capability limits the supported max # of CSI-RS resources across all CCs in the bands of the BC.
Proposal 3-1: A per BC capability only applies in the case when the CA operation is configured for the BC.
Proposal 3-2: For a capability/component that is counted across CCs, when both per band and per BC capability are indicated and CA operation is configured for the BC, the per BC capability limits the capability/component counted across all CCs in the bands of the BC.

	CATT [7]
	[bookmark: _Ref189835402][bookmark: OLE_LINK3][bookmark: OLE_LINK4]We reviewed the previous agreements of UE features on per band and per BC capability in NR MIMO phase 5. Except for the FGs with exact values that can clearly decide the “ranking” between capabilities, our views on which FGs special rules/handling may need to be defined in Rel-19 are given below:
FG 59-2-1-7:
· In this FG, the candidate values are ‘rank-1’ and ‘rank-1 and rank-2’. Since ‘rank-1 and rank-2’is used for RI > 1 and ‘rank-1’ is used for RI = 1, the capability for lower rank should be the lower capability. Therefore, we suggest adding a new note: ‘rank-1’ is the lower capability.
[bookmark: _Ref213338143]Proposal 1: Adopt the following changes marked in red for FG 59-2-1-7: 
	59. NR_MIMO_Ph5
	59-2-1-7
	Group-specific 3-bit scaling factors for up to 128 ports
	Support of group-specific 3-bit scaling factors 
	One or more of {59-2-1-1, 59-2-1-1c}
	yes
	n/a
	Group-specific 3-bit scaling factors is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Candidate values: {’rank-1’, ‘rank-1 and rank-2’}

Note: 3-bit scaling applies only to the Type-I SP codebook

Note: ‘rank-1’is the lower capability.
	Optional with capability signalling



FG 59-2-3-1:
· In this FG, the candidate values of component 1 are ‘half cyclic prefix’ and ‘full cyclic prefix’. Since the larger quantization range leads to higher processing complexity for the UE, ‘half cyclic prefix’ should be considered as a lower capability. Therefore, we suggest adding a new note: For component 1, ‘half cyclic prefix’ is the lower capability.
[bookmark: _Ref213338152]Proposal 2: Adopt the following changes marked in red for FG 59-2-3-1: 
	59. NR_MIMO_Ph5
	59-2-3-1
	CJTC Dd report
	1. Configured minimum quantization range for CJTC Dd reporting
2. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC Dd reporting
3. Supported value of scaling factor X for OCPU calculation
	2-35
	yes
	n/a
	CJTC Dd report is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {half cyclic prefix, full cyclic prefix}

Component 2 candidate values: {32, 64, 128, 256}

Component 3 candidate values: {1, 2}

Note：OCPU =X.NTRP

Note: For Component 1, ‘half cyclic prefix’ is the lower capability
	Optional with capability signalling



FG 59-2-3-2:
· In this FG, the candidate values of component 1 are ‘0.1ppm’ and ‘0.2ppm’. Since the larger quantization range leads to higher processing complexity for the UE, ‘0.1ppm’ should be considered as a lower capability. Therefore, we suggest adding a new note: For component 1, ‘0.1ppm’ is the lower capability.
[bookmark: _Ref213338156]Proposal 3:  Adopt the following changes marked in red for FG 59-2-3-2: 
	59. NR_MIMO_Ph5
	59-2-3-2
	CJTC FO report
	1. Configured minimum quantization range for CJTC FO reporting
2. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC FO reporting
3. Supported value of scaling factor X for OCPU calculation
	2-35
	yes
	n/a
	CJTC FO report is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {0.1ppm, 0.2ppm}

Component 2 candidate values: {16, 32, 256}

Component 3 candidate values: {1, 2}

Note：OCPU =X.NTRP

Note: parts per million (ppm) of the carrier frequency

Note: For Component 1 ‘0.1ppm’ is the lower capability
	Optional with capability signalling




	Xiaomi [8]
	

	OPPO [9]
	

	LG Electronics [10]
	

	Samsung [11]
	The remaining issues are as follows:
For case 1 (when UE indicates both per band and per BC capability)
1) If CA is configured
· When the capability/component is counted across CCs
· For this case, the final UE capability is determined by the definition of each element of combination.
· For example, for Component 2 in FG 59-2-1-1, it says “2. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously”. So, in each of combinations, 1st element is “Max # of resources” and 2nd element is “total # of Tx ports” as follows:
	59-2-1-1
	Enhanced Type-I SP codebook for 64 ports – Scheme-A
	1. Support of enhanced Type-I SP codebook for Scheme-A with 64 Tx ports by aggregating multiple NZP CSI-RS resources
within one slot
2. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
3. Supported maximum rank
4. Max # of CSI-RS resource in a resource set
5. Supported processing capability
6. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	2-35
	yes
	n/a
	Enhanced Type-I SP codebook is not supported for 64 ports – Scheme-A, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 3 candidate value {4, 5, 6, 7, 8}

Component 4 candidate value {2,4}

Component 5 candidate value {Capability 1, Capability 2}

Component 6 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Reuse legacy Z/Z’ values
OCPU = ceil(P/32)

Capability 2: 
Scale the legacy timeline Z/Z’ by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources
OCPU = 1


· Assume that a certain BC (e.g., BC 1) has N number of bands (e.g., Band 1, Band 2, …, Band N).
· For 1st element “Max # of resources”,
· The final UE capability for each band is determined by minimum value between “summation of selected 1st element(s) across all per band (within the same BC) reporting where each selected 1st element for each per band report is the largest value among all combinations from each per band report” and “selected 1st element which is the largest value among all combinations from per BC report”
· The final UE capability for a BC is determined by selected 1st element which is the largest value among all combinations from per BC report
· For 2nd element “total # of Tx ports”,
· The final UE capability for each band is determined by the 2nd element included in a combination including the selected 1st element for the band.
· The final UE capability for a BC is determined by the 2nd element included in a combination including the selected 1st element for the BC.
· This structure (1st element “Max # of resources” and 2nd element “total # of Tx ports”) is common for the following FGs.
· [bookmark: _Hlk213162844]FG 59-2-1-1: Enhanced Type-I SP codebook for 64 ports – Scheme-A (Component 2)
· FG 59-2-1-1a: Enhanced Type-I SP codebook for 48 ports – Scheme-A (Component 2)
· FG 59-2-1-1b: Enhanced Type-I SP codebook for 128 ports – Scheme-A (Component 2)
· FG 59-2-1-1c: Enhanced Type-I SP codebook for 64 ports – Scheme-B (Component 2)
· FG 59-2-1-1d: Enhanced Type-I SP codebook for 48 ports – Scheme-B (Component 2)
· FG 59-2-1-1e: Enhanced Type-I SP codebook for 128 ports – Scheme-B (Component 2)
· FG 59-2-1-2: Enhanced Type-I MP codebook for 64 ports (Component 2)
· FG 59-2-1-2a: Enhanced Type-I MP codebook for 48 ports (Component 2)
· FG 59-2-1-2b: Enhanced Type-I MP codebook for 128 ports (Component 2)
· FG 59-2-1-3: Extended Rel-16 eType-II codebook for 64 Tx ports (Component 5)
· FG 59-2-1-3a: Extended Rel-16 eType-II codebook for 48 Tx ports (Component 5)
· FG 59-2-1-3b: Extended Rel-16 eType-II codebook for 128 Tx ports (Component 5)
· FG 59-2-1-4: Extended Rel-17 FeType-II codebook with 64 Tx ports (Component 5)
· FG 59-2-1-4a: Extended Rel-17 FeType-II codebook with 48 Tx ports (Component 5)
· FG 59-2-1-5: Extended Rel-18 eType-II Doppler codebook for 64 Tx ports (Component 7)
· FG 59-2-1-5a: Extended Rel-18 eType-II Doppler codebook for 48 Tx ports (Component 7)
· FG 59-2-1-5b: Extended Rel-18 eType-II Doppler codebook for 128 Tx ports (Component 7)
(Component 7 description in this FG shall be revised, i.e., deleting “Max # of Tx ports in one resource”: A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously)

Proposal 4. Component 7 description in FG 59-2-1-5b shall be revised, i.e., deleting “Max # of Tx ports in one resource”.

Proposal 5. By Component 2 of 59-2-1-1/1a/1b/1c/1d/1e/2/2a/2b, Component 5 of 59-2-1-3/3a/3b/4/4a, and Component 7 of FG 59-2-1-5/5a/5b, a list of supported combinations is reported, and each combination includes 1st and 2nd element. Then, if a UE reports both per band and per BC for these FGs, 
· For 1st element “Max # of resources”,
· The final UE capability for each band is determined by minimum value between “summation of selected 1st element(s) across all per band reporting (within the same BC) where each selected 1st element for each per band report is the largest value among all combinations from each per band report” and “selected 1st element which is the largest value among all combinations from per BC report”.
· The final UE capability for a BC is determined by selected 1st element which is the largest value among all combinations from per BC report.
· For 2nd element “total # of Tx ports”
· The final UE capability for each band is determined by the selected 2nd element which is the largest value among all combination(s) including the selected 1st element for the band.
· The final UE capability for a BC is determined by the selected 2nd element which is the largest value among all combination(s) including the selected 1st element for the BC.

2) If CA is not configured
· When the capability/component is counted across CCs
· When the capability/component is not counted across CCs
· For these two cases, although UE reports per Band and per BC capabilities, gNB doesn’t configure corresponding CA configuration to the UE. Hence, our understanding is that since gNB has both per Band capability as well as per BC capability, but doesn’t configure CA for the corresponding per BC capability, gNB doesn’t need to consider the value/limit/bound of per BC capability. Rather, gNB can only consider per Band capability.

Proposal 6. If a UE reports both per Band and per BC capabilities, and CA is not configured, regardless of whether the capability/component is counter across CCs or not, gNB only considers per Band capability regardless of reported per BC capability (i.e., per BC capability can be ignored in this case).


3) which FGs special rules/handling may need to be defined in Rel. 19
For Component 3 (Supported maximum rank) in FG 59-2-1-1/1a/1b/1c/1d/1e, if both of per band and per BC capability are reported, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band. For example, if a UE reports 4 for Band 1 via per band report, 5 for Band 2 via per band report, and 5 for per BC capability including Band 1 and Band 2, then the final UE capability of Band 1 is 4, and Band 2 is 5.

Proposal 7. For Component 3 in FG 59-2-1-1/1a/1b/1c/1d/1e, if both of per band and per BC capability are reported, and CA is configured, the intersection/minimum value of per band and per BC capability is the final UE capability of each band.


For Component 4 (Max # of CSI-RS resource in a resource set) in FG 59-2-1-1/1a/1c/1d/1e/2/2a or Component 7 (Max # of CSI-RS resource in a resource set) in FG 59-2-1-3/3a/3b/4/4a, if both of per band and per BC capability are reported, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band.

Proposal 8. For Component 4 in FG 59-2-1-1/1a/1c/1d/1e/2/2a or Component 7 in FG 59-2-1-3/3a/3b/4/4a, if both of per band and per BC capability are reported, and CA is configured, the intersection/minimum value of per band and per BC capability is the final UE capability of each band.


For Component 5 (Supported processing capability) in FG 59-2-1-1/1a/1b/1c/1d/1e/2/2a/2b, Component 6 (supported processing capability) in FG 59-2-1-3/3a/3b/4/4a, since Capability 1 is based on legacy Z/Z’, and Capability 2 is scaled version of legacy timeline which is more relaxed, Capability 2 is treated as a lower UE capability than Capability 1.

Proposal 9. For Component 5 in FG 59-2-1-1/1a/1b/1c/1d/1e/2/2a/2b or Component 6 in FG 59-2-1-3/3a/3b/4/4a, if both of per band and per BC capability are reported, and CA is configured, ‘Capability 2’ is the final UE capability of each band.


For Component 3 (Supported maximum number of panels) in FG 59-2-1-2/2a/2b, if both of per band and per BC capability are reported, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band. For example, if a UE reports 2 for Band 1 via per band report, 4 for Band 2 via per band report, and 4 for per BC capability including Band 1 and Band 2, then the final UE capability of Band 1 is 2, and Band 2 is 4.

Proposal 10. For Component 3 in FG 59-2-1-2/2a/2b, if both of per band and per BC capability are reported, and CA is configured, the intersection/minimum value of per band and per BC capability is the final UE capability of each band.


For Component 8 (Supported processing capability) in FG 59-2-1-5/5a/5b, since Capability 1 is based on legacy Z/Z’, and Capability 2 is scaled version of legacy timeline which is more relaxed, Capability 2 is treated as a lower UE capability than Capability 1.
For Component 9 (Value of Y for CPU occupation when P/SP-CSI-RS is configured for CMR) in FG 59-2-1-5/5a/5b, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
For Component 10 (Value of Y for CPU occupation when A-CSI-RS is configured for CMR) in FG 59-2-1-5/5a/5b, similar with Component 9 above. Hence, larger value between per band and per BC can be determined as the final UE capability.
For Component 12 (Scaling factor for active resource counting Kp) in FG 59-2-1-5/5a/5b, if a UE reports smaller value, then the UE counts same amount of active CSI-RS resource with consuming smaller active resource counting capability, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
For Component 13 (Max # of CSI-RS resource in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set) in FG 59-2-1-5/5a, if both of per band and per BC capability are reported, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band.
	59-2-1-5
	Extended Rel-18 eType-II Doppler codebook for 64 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 64 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support PMI subband R=1 
4. Support parameter combinations with L=2,4 
5. Support rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Max # of CSI-RS resource in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	40-3-2-1
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 64 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 13 candidate value {2,4}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = YxN4xceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Yx KDOPPxceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources

OCPU = YxN4, when P/SP-CSI-RS is configured for CMR

OCPU = Yx KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports

	59-2-1-5a
	Extended Rel-18 eType-II Doppler codebook for 48 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 48 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support PMI subband R=1 
4. Support parameter combinations with L=2,4 
5. Support rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Max # of CSI-RS resource in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-5
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 48 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 13 candidate value {2,3}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = Y x N4 x ceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP x ceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources

OCPU = Y x N4, when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports

	59-2-1-5b
	Extended Rel-18 eType-II Doppler codebook for 128 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 128 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support of PMI subband R=1 for extended Rel-18 eType II Doppler codebook
4. Support parameter combinations with L=2,4
5. Support for rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation (OCPU = Y. KDOPP), when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Support 4 CSI-RS resources in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-5
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 128 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = Y x N4 x ceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP x ceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources

OCPU = Y x N4, when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports



Proposal 11. For FG 59-2-1-5/5a/5b, if both of per band and per BC capability are reported, and CA is configured, 
· For Component 8, ‘Capability 2’ is the final UE capability of each band.
· For Component 9, larger value is determined by the final UE capability of each band.
· For Component 10, larger value is determined by the final UE capability of each band.
· For Component 12, larger value is determined by the final UE capability of each band.
· For Component 13, the intersection/minimum value of per band and per BC capability is the final UE capability of each band.


For FG 59-2-1-7, candidate value can be either ‘rank-1’ or ‘rank-1 and rank-2’. if both of per band and per BC capability are reported, then the intersection value of per band and per BC capability is the final UE capability of each band.
	59-2-1-7
	Group-specific 3-bit scaling factors for up to 128 ports
	Support of group-specific 3-bit scaling factors 
	One or more of {59-2-1-1, 59-2-1-1c}
	yes
	n/a
	Group-specific 3-bit scaling factors is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Candidate values: {’rank-1’, ‘rank-1 and rank-2’}

Note: 3-bit scaling applies only to the Type-I SP codebook



Proposal 12. For FG 59-2-1-7, if both of per band and per BC capability are reported, and CA is configured, the intersection value of per band and per BC capability is the final UE capability of each band.


For Component 2 (Supported NES SD Type1 timeline from two timeline capabilities, for Rel-19 Type-I single-panel codebook) in FG 59-2-1-9, since Capability 1 is based on legacy Z/Z’, and Capability 2 is scaled version of legacy timeline which is more relaxed, Capability 2 is treated as a lower UE capability than Capability 1.
	[bookmark: _Hlk213316544]59-2-1-9
	NES SD Type1 for Rel-19 Type-I single-panel codebook
	1.  Support NES SD Type1 for Rel-19 Type-I single-panel codebook
2. Supported NES SD Type1 timeline from two timeline capabilities, for Rel-19 Type-I single-panel codebook
3 Supported number of ports for CSI report subconfig
	59-2-1-1, 1a, 1b, 1c, 1d, or 1e and 42-1,1a, 1b or 1c
	yes
	n/a
	NES SD Type1 for Rel-19 Type-I single-panel codebook is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate values:
· Capability 1: Reuse legacy Z/Z’ values (i.e., Z2 and Z’2)
· Capability 2 timeline: Scale the legacy timeline Z/Z’ (i.e., Z2 and Z’2) by  where M is the number of sub-configurations that refer to the any of the K aggregated CSI-RS resources

Component 3 candidate values: One or more values from {2, 4, 8, 12, 16, 24, 32, 48, 64, 128}



Proposal 13. For FG 59-2-1-9, if both of per band and per BC capability are reported, and CA is configured, 
· For Component 2, ‘Capability 2’ is the final UE capability of each band.
· For Component 3, the intersection/minimum value of per band and per BC capability is the final UE capability of each band.


For Component 1 (The maximal supported number of CRI report M) in FG 59-2-2-1/2, if both of per band and per BC capability are reported, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band.
For Component 3 (The maximum value of KS) in FG 59-2-2-1/2, if both of per band and per BC capability are reported, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band.
	59-2-2-1
	Hybrid BF (CRI-based) with Rel-15 Type-I SP codebook
	1. The maximal supported number of CRI report M
2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously.
3. The maximum value of KS
	2-36
	yes
	n/a
	Hybrid BF (CRI-based) with Rel-15 Type-I SP codebook is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,3,4}

Component 2 candidate values: a. {2,4,8,12,16, 24, 32}
b. {1,2,3,4 … 256}
c. {64, …, 256, 512, 768, 1024}

Component 3 candidate values: {2,3,4,5,6,7,8}

	59-2-2-2
	Hybrid BF (CRI-based) with Rel-16 eType-II codebook
	1. The maximal supported number of CRI report M
2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously.
3. The maximum value of KS
	16-3a
	yes
	n/a
	Hybrid BF (CRI-based) with Rel-16 eType-II codebook is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2}

Component 2 candidate values: a. {2,4,8,12,16, 24, 32}
b. {1,2,3,4 … 256}
c. {64, …, 256, 512, 768, 1024}

Component 3 candidate values: {2,3,4}



Proposal 14. For FG 59-2-2-1/2, if both of per band and per BC capability are reported, and CA is configured, 
· For Component 1, smaller value is determined by the final UE capability of each band.
· For Component 3, smaller value is determined by the final UE capability of each band.


For Component 1 (Configured minimum quantization range for CJTC Dd reporting) and Component 2 (Configured maximum resolution (number of steps) for the quantization alphabet for CJTC Dd reporting) in FG 59-2-3-1, the combination of these two Components determines actual granularity of Dd reporting. Hence, although it is obvious which is lower capability in terms of each component, but it is needed to consider the combination of these two components. 
· [bookmark: _Hlk213317359]For 1st example, if a UE reports ‘half cyclic prefix’ and ‘32’ for Component 1 and Component 3, respectively, then 1/32 of half cyclic prefix is the reporting granularity, which can be interpreted as 1/64 of full cyclic prefix. As an another example, if a UE reports ‘full cyclic prefix’ and ‘32’ for Component 1 and Component 3, respectively, then 1/32 of full cyclic prefix is the reporting granularity. 
· Then, from UE’s point of view, measuring by smaller granularity can be tougher than larger granularity. In that sense, if both of per band and per BC capability are reported, gNB considers combination of Component 1 and 3 first, and check granularity, and larger granularity is determined by the final UE capability of each band.
· When the final granularity is same based on different combination (e.g., one combination of ‘half cyclic prefix’ and ’32’, and another combination of ‘full cyclic prefix’ and ‘64’), then the final UE capability is determined by lower capability (i.e., ‘half cyclic prefix’ for Component 1).
For Component 3 (Supported value of scaling factor X for OCPU calculation) in FG 59-2-3-1, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
	59-2-3-1
	CJTC Dd report
	1. Configured minimum quantization range for CJTC Dd reporting
2. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC Dd reporting
3. Supported value of scaling factor X for OCPU calculation
	2-35
	yes
	n/a
	CJTC Dd report is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {half cyclic prefix, full cyclic prefix}

Component 2 candidate values: {32, 64, 128, 256}

Component 3 candidate values: {1, 2}

Note：OCPU =X.NTRP



Proposal 15. For FG 59-2-3-1, if both of per band and per BC capability are reported, and CA is configured, 
· For Component 1 and 2, considering combination of these two components, larger granularity of Dd reporting is determined by the final UE capability of each band. If combinations of per band and per BC have same granularity, then the final UE capability is determined by lower capability (i.e., ‘half cyclic prefix’ for Component 1).
· For Component 3, larger value is determined by the final UE capability of each band.


For Component 5 (Value of X for CPU occupation (OCPU=XNTRP)) in FG 59-2-3-1a, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
	59-2-3-1a
	CJTC Dd report processing 
	1. Maximum number of configured TRS resource sets for delay offset report
2. Maximum number of configured TRS resource sets for delay offset report across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC
3. Maximum number of simultaneously active CSI-RS resources for delay offset report per CC
4. Maximum number of simultaneously active CSI-RS resources for delay offset report across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC
5. Value of X for CPU occupation (OCPU=XNTRP)
	59-2-3-1
	yes
	n/a
	
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {2, 4, 6, 8, 10, 12}

Component 2 candidate values: {2, 4, 6, 8, 12, … 64}

Component 3 candidate values: {2, 4, 6, 8, 12, 16, 20, 24, 28, 32}

Component 4 candidate values: {2, 4, 6, 8, 12, 16, 20, 24, 28, 32, …, 64}

Component 5 candidate values: {1, 2}





Proposal 16. For Component 5 in FG 59-2-3-1a, if both of per band and per BC capability are reported, and CA is configured, larger value is determined by the final UE capability of each band.


For Component 1 (Configured minimum quantization range for CJTC FO reporting) and Component 2 (Configured maximum resolution (number of steps) for the quantization alphabet for CJTC FO reporting) in FG 59-2-3-2, similar with those in FG 59-2-3-1, the combination of these two Components determines actual granularity of frequency offset reporting. Hence, although it is obvious which is lower capability in terms of each component, but it is needed to consider the combination of these two components.
· For 1st example, if a UE reports ‘0.1ppm and ‘16’ for Component 1 and Component 2, respectively, then 1/16 of 0.1ppm is the reporting granularity. As an another example, if a UE reports ‘0.2ppm’ and ‘32’ for Component 1 and Component 2, respectively, then 1/32 of 0.2ppm is the reporting granularity.
· Then, from UE’s point of view, measuring by smaller granularity can be tougher than larger granularity. In that sense, if both of per band and per BC capability are reported, gNB considers combination of Component 1 and 2 first, and check granularity, and larger granularity is determined by the final UE capability of each band.
· When the final granularity is same based on different combination (e.g., one combination of ‘0.1ppm’ and ’16’, and another combination of ‘0.2ppm’ and ‘32’), then the final UE capability is determined by lower capability (i.e., ‘0.1ppm’ for Component 1).
For Component 3 (Supported value of scaling factor X for OCPU calculation) in FG 59-2-3-2, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
	59-2-3-2
	CJTC FO report
	1. Configured minimum quantization range for CJTC FO reporting
2. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC FO reporting
3. Supported value of scaling factor X for OCPU calculation
	2-35
	yes
	n/a
	CJTC FO report is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {0.1ppm, 0.2ppm}

Component 2 candidate values: {16, 32, 256}

Component 3 candidate values: {1, 2}

Note：OCPU =X.NTRP

Note: parts per million (ppm) of the carrier frequency



Proposal 17. For Component 5 in FG 59-2-3-2, if both of per band and per BC capability are reported, and CA is configured, 
· For Component 1 and 2, considering combination of these two components, larger granularity of FO reporting is determined by the final UE capability of each band. If combinations of per band and per BC have same granularity, then the final UE capability is determined by lower capability (i.e., ‘0.1ppm’ for Component 1).
· For Component 3, larger value is determined by the final UE capability of each band.


For Component 5 (Value of X for CPU occupation (OCPU=XNTRP)) in FG 59-2-3-2a, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
	59-2-3-2a
	CJTC FO report processing
	1. Maximum number of configured TRS resource sets for frequency offset report
2. Maximum number of configured TRS resource sets for frequency offset report across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC
3. Maximum number of simultaneously active CSI-RS resources for frequency offset report per CC
4. Maximum number of simultaneously active CSI-RS resources for frequency offset report across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC
5. Value of X for CPU occupation (OCPU=XNTRP)
	59-2-3-2
	yes
	n/a
	CJTC FO report is not supported
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {2, 4, 6, 8, 10, 12}

Component 2 candidate values: {2, 4, 6, 8, 12, … 64}

Component 3 candidate values: {2, 4, 6, 8, 12, 16, 20, 24, 28, 32}

Component 4 candidate values: {2, 4, 6, 8, 12, 16, 20, 24, 28, 32, …, 64}

Component 5 candidate values: {1, 2}



Proposal 18. For Component 5 in FG 59-2-3-2a, if both of per band and per BC capability are reported, and CA is configured, larger value is determined by the final UE capability of each band.


For Component 1 (Configured maximum resolution (number of steps) for the quantization alphabet for CJTC WB PO reporting) in FG 59-2-3-3, if a UE reports larger value, then the granularity is smaller, and measuring by smaller granularity can be tougher than larger granularity.
For Component 2 (Supported value of scaling factor X for OCPU calculation) in FG 59-2-3-3, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
For Component 3 (Supported maximum slot duration for NTRP P/SP CSI-RS occasions being confined in) in FG 59-2-3-3, if a UE support up to 2 slots, then it means that UE can buffer/process within 2 slots which could be tougher than a single slot, which can mean that the UE reporting larger value is high-capable UE rather than another UE reporting smaller value. Hence, smaller value between per band and per BC can be determined as the final UE capability. 
	59-2-3-3
	CJTC wideband PO report
	1. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC WB PO reporting
2. Supported value of scaling factor X for OCPU calculation
3. Supported maximum slot duration for NTRP P/SP CSI-RS occasions being confined in
	2-35
	yes
	n/a
	CJTC PO report is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {16, 32}

Component 2 candidate values: {1, 2}

Component 3 candidate values: {1, 2}

Note：OCPU =X.NTRP



Proposal 19. For FG 59-2-3-3, if both of per band and per BC capability are reported, and CA is configured, 
· For Component 1, smaller value is determined by the final UE capability of each band.
· For Component 2, larger value is determined by the final UE capability of each band.
· For Component 3, smaller value is determined by the final UE capability of each band.


For Component 5 (Value of X for CPU occupation (OCPU=XNTRP)) in FG 59-2-2-3a, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
	59-2-3-3a
	CJTC wideband PO report processing
	1. Maximum number of configured CSI-RS resources for phase offset report
2. Maximum number of configured CSI-RS resources for phase offset report across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC
3. Maximum number of simultaneously active CSI-RS resources for phase offset report per CC
4. Maximum number of simultaneously active CSI-RS resources for phase offset report across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC
5. Value of X for CPU occupation (OCPU=XNTRP)
	59-2-3-3
	yes
	n/a
	CJTC PO report is not supported
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {2, 4, 6, 8, 10, 12}

Component 2 candidate values: {2, 4, 6, 8, 12, … 64}

Component 3 candidate values: {2, 4, 6, 8, 12, 16, 20, 24, 28, 32}

Component 4 candidate values: {2, 4, 6, 8, 12, 16, 20, 24, 28, 32, …, 64}

Component 5 candidate values: {1, 2}



Proposal20. For Component 5 in FG 59-2-3-3a, if both of per band and per BC capability are reported, and CA is configured, smaller value is determined by the final UE capability of each band.


For Component 1 (Configured maximum resolution (number of steps) for the quantization alphabet for CJTC SB PO reporting) in FG 59-2-3-4, if a UE reports larger value, then the granularity is smaller, and measuring by smaller granularity can be tougher than larger granularity.
For Component 2 (Configured minimum subband size in resource blocks for the CJTC subband PO report) in FG 59-2-3-4, if a UE reports smaller value, then the granularity is smaller, and measuring by smaller granularity can be tougher than larger granularity.
For Component 3 (Supported value of scaling factor X for OCPU calculation) in FG 59-2-3-4, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
For Component 4 (Supported maximum slot duration for NTRP P/SP CSI-RS occasions being confined in) in FG 59-2-3-4, if a UE support up to 2 slots, then it means that UE can buffer/process within 2 slots which could be tougher than a single slot, which can mean that the UE reporting larger value is high-capable UE rather than another UE reporting smaller value. Hence, smaller value between per band and per BC can be determined as the final UE capability. 
	59-2-3-4
	CJTC subband PO report
	1. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC SB PO reporting
2. Configured minimum subband size in resource blocks for the CJTC subband PO report 
3. Supported value of scaling factor X for OCPU calculation
4. Supported maximum slot duration for NTRP P/SP CSI-RS occasions being confined in
	2-35
	yes
	n/a
	CJTC subband PO report is not supported
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {16, 32}
Component 2 candidate values: {1, 2, 4, 8, 16}
Component 3 candidate values: {1, 2}
Component 4 candidate values: {1, 2}

Note：OCPU =X.NTRP



Proposal 21. For FG 59-2-3-4, if both of per band and per BC capability are reported, and CA is configured, 
· For Component 1, smaller value is determined by the final UE capability of each band.
· For Component 2, larger value is determined by the final UE capability of each band.
· For Component 3, larger value is determined by the final UE capability of each band.
· For Component 4, smaller value is determined by the final UE capability of each band.


For Component 1 (Configured minimum quantization range for CJTC Dd reporting) and Component 2 (Configured maximum resolution (number of steps) for the quantization alphabet for CJTC Dd reporting) in FG 59-2-3-5, these are same as Component 1 (Configured minimum quantization range for CJTC Dd reporting) and Component 2 (Configured maximum resolution (number of steps) for the quantization alphabet for CJTC Dd reporting) in FG 59-2-3-1.
For Component 3 (Configured minimum quantization range for CJTC FO reporting) and Component 4 (Configured maximum resolution (number of steps) for the quantization alphabet for CJTC FO reporting) in FG 59-2-3-5, these are same as Component 1 (Configured minimum quantization range for CJTC FO reporting) and Component 2 (Configured maximum resolution (number of steps) for the quantization alphabet for CJTC FO reporting) in FG 59-2-3-2.
For Component 5 (Supported value of scaling factor X for OCPU calculation) in FG 59-2-3-5, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
	59-2-3-5
	CJTC Dd+FO report
	1. Configured minimum quantization range for CJTC Dd reporting
2. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC Dd reporting
3. Configured minimum quantization range for CJTC FO reporting
4. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC FO reporting
5. Supported value of scaling factor X for OCPU calculation
	2-35, 59-2-3-1, 59-2-3-2
	yes
	n/a
	CJTC Dd+FO report is not supported
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {half cyclic prefix, full cyclic prefix}
Component 2 candidate values: {32, 64, 128, 256}
Component 3 candidate values: {0.1ppm, 0.2ppm}
Component 4 candidate values: {16, 32, 256}
Component 5 candidate values: {1, 2}

Note: OCPU =2X.NTRP

Note: parts per million (ppm) of the carrier frequency



Proposal 22. For FG 59-2-3-5, if both of per band and per BC capability are reported, and CA is configured, 
· For Component 1 and 2, considering combination of these two components, larger granularity of Dd reporting is determined by the final UE capability of each band. If combinations of per band and per BC have same granularity, then the final UE capability is determined by lower capability (i.e., ‘half cyclic prefix’ for Component 1).
· For Component 3 and 4, considering combination of these two components, larger granularity of FO reporting is determined by the final UE capability of each band. If combinations of per band and per BC have same granularity, then the final UE capability is determined by lower capability (i.e., ‘0.1ppm’ for Component 3).
· For Component 5, if both of per band and per BC capability are reported, and CA is configured, then the larger value of per band and per BC capability is the final UE capability of each band.


For Component 5 (Value of X for CPU occupation (OCPU=2XNTRP)) in FG 59-2-3-5a, if a UE reports smaller value, then the UE can calculate same amount of CSI with consuming smaller CPU, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
	59-2-3-5a
	CJTC Dd+FO report processing
	1. Maximum number of configured TRS resource sets for joint delay and frequency offset report
2. Maximum number of configured TRS resource sets for joint delay and frequency offset report across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC
4. Maximum number of simultaneously active CSI-RS resources for joint delay and frequency offset report per CC
4. Maximum number of simultaneously active CSI-RS resources for joint delay and frequency offset report across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC
5. Value of X for CPU occupation (OCPU=2XNTRP)
	59-2-3-5
	yes
	n/a
	CJTC Dd+FO report is not supported
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {2, 4, 6, 8, 10, 12}

Component 2 candidate values: {2, 4, 6, 8, 12, … 64}

Component 3 candidate values: {2, 4, 6, 8, 12, 16, 20, 24, 28, 32}

Component 4 candidate values: {2, 4, 6, 8, 12, 16, 20, 24, 28, 32, …, 64}

Component 5 candidate values: {1, 2}



Proposal 23. For Component 5 in FG 59-2-1-10, if both of per band and per BC capability are reported, and CA is configured, then the larger value of per band and per BC capability is the final UE capability of each band.


For FG 59-2-3-10 (Support of relaxed timeline for joint triggering of CJTC Dd and Rel-18 eType-II CJT, i.e., Drelax = drelax), if a UE reports smaller value, then the UE can calculate same amount of CSI with smaller additional relaxed timeline, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
	59-2-3-10
	Relaxed timeline for joint triggering of CJTC Dd and Rel-18 eType-II CJT
	Support of relaxed timeline for joint triggering of CJTC Dd and Rel-18 eType-II CJT, i.e., Drelax = drelax
	59-2-3-7
	yes
	n/a
	Relaxed timeline for joint triggering od CJTC Dd and Rel-18 eType-II CJT is not supported, i.e., Drelax = 0
	Per band and per BC
	n/a
	n/a
	n/a
	Component candidate values:
15kHz SCS: {2, 4, 8}
30kHz SCS: {4, 8, 14, 28}
60kHz SCS: {8,14, 28}
120kHz SCS: {14,28, 56}
480kHz SCS: {56, 112, 224}
960kHz SCS: {112, 224, 448}



Proposal 24. For FG 59-2-1-10, if both of per band and per BC capability are reported, and CA is configured, then the larger value of per band and per BC capability is the final UE capability of each band.

For FG 59-2-1-5e (Supported maximum number of aperiodic CSI-RS resources groups that can be configured in the same CSI report setting for extended Rel-18 Type-II Doppler codebook for up to 128 ports), if both of per band and per BC capability are reported, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band.
	59-2-1-5e
	Maximum number of aperiodic CSI-RS resources groups that can be configured in the same CSI report setting for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	Supported maximum number of aperiodic CSI-RS resources groups that can be configured in the same CSI report setting for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	59-2-1-5
	Yes
	n/a
	
	Per band and Per BC
	n/a
	n/a
	n/a
	Candidate values: {4, 8, 12}




Proposal 25. For FG 59-2-1-5e, if both of per band and per BC capability are reported, and CA is configured, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band.


For Component 1 (Aperiodic CSI report timing relaxation, w, extended Rel-18 Type-II Doppler codebook for up to 128 ports) in FG 59-2-1-5l, if a UE reports smaller value (i.e., 14*(KP–1)*d), then the UE can calculate same amount of CSI with smaller additional relaxed timeline, which can mean that the UE reporting smaller value is high-capable UE rather than another UE reporting larger value. Hence, larger value between per band and per BC can be determined as the final UE capability.
For Component 2 (Aperiodic CSI report timing relaxation, type, for extended Rel-18 Type-II Doppler codebook for up to 128 ports) in FG 59-2-1-5l, CAP2 provides more relaxed timeline than CAP1, which can mean that the UE reporting CAP1 is high-capable UE rather than another UE reporting CAP2. Hence, if a UE reports CAP1 and/or CAP2 for per band and/or per BC, then the final UE capability can be determined as CAP2.
	59-2-1-5l
	Processing timeline for CSI reference slot for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	1. Aperiodic CSI report timing relaxation, w, extended Rel-18 Type-II Doppler codebook for up to 128 ports
2. Aperiodic CSI report timing relaxation, type, for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	59-2-1-5
	Yes
	n/a
	
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: 
UE reports candidate value, w, independently for each SCS in unit of symbols: {14*(KP–1)*d, 14*KP*d}

Note: Kp is according to Component 12 of FG59-2-5

Note: d=4 (minimum periodicity of periodic CSI-RS) 

Component 2 candidate values: {CAP1, CAP2}

For N4 = 1 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP1 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP2 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m + Z'2, 2Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w + Z'2, 2Z'2)

Z2/Z'2 are defined in Table 5.4-2 in TS38.214

KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports

M = {1,2}, is the offset between two adjacent AP CSI-RS resource groups for the CMR in slots

This FG is not applicable to FR 2-2



Proposal 26. For FG 59-2-1-5l, if both of per band and per BC capability are reported, and CA is configured,
· For Component 1, the larger value between per band and per BC can be determined as the final UE capability of each band.
· For Component 2, CAP2 can be determined as the final UE capability of each band.


For FG 59-2-1-5m (Supported maximum periodicity of CMR when configured as periodic CSI-Rs for extended Rel-18 Type-II Doppler codebook for up to 128 ports), if both of per band and per BC capability are reported, then the intersection/minimum value of per band and per BC capability is the final UE capability of each band.
	59-2-1-5m
	Maximum periodicity of CMR when configured as periodic CSI-Rs for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	Supported maximum periodicity of CMR when configured as periodic CSI-Rs for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	59-2-1-5
	Yes
	n/a
	
	Per band and Per BC
	n/a
	n/a
	n/a
	Candidate values (in slots): {4, 5, 8, 10, 20}




Proposal 27. For FG 59-2-1-5m, if a UE reports both per Band and per BC capabilities, and CA is configured, the intersection/minimum value of per band and per BC capability is the final UE capability of each band.

	Apple [12]
	

	Ericsson [13]
	In FGs 59-2-1-1/1a/1b/1c/1d/1e, 59-2-1-2/2a/2b, 59-2-1-3/3a/3b, 59-2-1-4/4a and 59-2-1-5/5a/5b, the candidate values for supported processing capability are ‘Capability 1’ and ‘Capability 2’.  Which one among the candidate values is a lower capability needs to be determined since these FGs are reported per band per BC.  Assuming the following capability indication 
· Band 1: ‘Capability 1’
· Band 2: ‘Capability 2’
· CA-n1_n2: ‘Capability 1’

If ‘Capability 2’ is treated as a lower capability than ‘Capability 1’, then the actual supported capabilities for the two bands can be determined as follows:

· The actual supported capability for Band 1 in CA-n1_n2 is ‘Capability 1’ since ‘Capability 1’ is indicated for both Band 1 and CA-n1_n2.
· The actual supported capability for Band 2 in CA-n1_n2 is ‘Capability 2’ since ‘Capability 2’ indicated for Band 2 which is a lower capability than ‘Capability 1’ indicated for CA-n1_n2.

[bookmark: _Toc213427680]For 59-2-1-1/1a/1b/1c/1d/1e, 59-2-1-2/2a/2b, 59-2-1-3/3a/3b, 59-2-1-4/4a, and 59-2-1-5/5a/5b, for the purpose of determining actual supported capability when capabilities are signaled per band and per BC, ‘Capability 2’ is a lower capability than ‘Capability 1’.



In FG 59-2-1-7, the candidate values are ‘rank-1’ and ‘rank-1 and rank-2’.  Which one among the candidate values is a lower capability needs to be determined.  Assuming the following capability indication 
· Band 1: ‘rank-1’
· Band 2: ‘rank-1 and rank-2’
· CA-n1_n2: ‘rank-1’

If ‘rank-1’ is treated as a lower capability than ‘rank-1 and rank-2’, then the actual supported capabilities for the two bands can be determined as follows:
· The actual supported capability for Band 1 in CA-n1_n2 is ‘rank-1’ since ‘rank-1’ is indicated for both Band 1 and CA-n1_n2.
· The actual supported capability for Band 2 in CA-n1_n2 is ‘rank-1’ since ‘rank-1’ indicated for CA-n1_n2 is a lower capability than ‘rank-1 and rank-2’ indicated for Band 2.

[bookmark: _Toc210412665][bookmark: _Toc213427681]For FG 59-2-1-7, for the purpose of determining actual supported capability when capabilities are signaled per band and per BC, ‘rank-1’ is a lower capability than ‘rank-1 and rank-2’.

In FG 59-2-3-1, the candidate values for component 1 are ‘half cyclic prefix’ and ‘full cyclic prefix’.  Which one among the candidate values for component 1 is a lower capability needs to be determined.  Assuming the following capability indication 
· Band 1: ‘full cyclic prefix’
· Band 2: ‘half cyclic prefix’
· CA-n1_n2: ‘half cyclic prefix’

If ‘half cyclic prefix’ is treated as a lower capability than ‘full cyclic prefix’, then the actual supported capabilities for the two bands can be determined as follows:

· The actual supported capability for Band 1 in CA-n1_n2 is ‘half cyclic prefix’ since ‘half cyclic prefix’ indicated for CA-n1_n2 is a lower capability than ‘full cyclic prefix’ indicated for Band 1.
· The actual supported capability for Band 2 in CA-n1_n2 is ‘half cyclic prefix’ since ‘half cyclic prefix’ is indicated for both Band 2 and CA-n1_n2.

[bookmark: _Toc210412666][bookmark: _Toc213427682]For FG 59-2-3-1, for the purpose of determining actual supported capability when capabilities are signaled per band and per BC, ‘half cyclic prefix’ is a lower capability than ‘full cyclic prefix’.

	Qualcomm Incorporated [14]
	We have the following issues to further discuss:
	
	Capability/component not counted across CCs
	Capability/component counted across CCs

	CA not configured
	Minimum capability
(Issue#1: Special FG for “minimum” interpretation)
	Issue#2a: How to count?

	CA configured
	
	Issue#2b: How to count?



Proposal 2_1 (for Issue#1): “Minimum capability” for the following capabilities/components are interpreted respectively:
· For processing time: 
1) Component 5 of FG 59-2-1-1/-1a/-1b/-1c/-1d/-1e/-2/-2a/-2b, “minimum” is Capability 2;
2) Component 6 of FG 59-2-1-3/-3a/-3b/-4/-4a, “minimum” is Capability 2;
3) Component 8 of FG 59-2-1-5/-5a/-5b, “minimum” is Capability 2;
4) Component 2 of FG 59-2-1-9, “minimum” is Capability 2.
· For FG 59-2-1-7 (Group-specific 3-bit scaling factors), “minimum” is ‘rank-1’.

[bookmark: _Hlk213262972]Proposal 2_2 (for Issue#2a): For capability/component counted across CCs when CA is “not” configured, take the minimum capability between per BC capability and per band capability for the single band.

Proposal 2_3 (for Issue#2b): For capability/component counted across CCs when CA is configured, 
· For the band combination of the CA, take the per BC capability associated with the one or more bands of the CA; 
· For each single band of each CC, take the minimum capability between per BC capability and per band capability.

	NTT DOCOMO, INC. [15]
	

	Nokia [16]
	We have identified a total of 131 UE FGs specified by RAN1 with per band and per BC indication since Rel-16, which we categorize as follows:
· Support/no support: these FGs are a simple indication whether the whole FG is supported or not, without component values
· Ordered values: components are ordered values which could be reasonably understood as ranking from minimum capability to more complex capability support
· Parameter combinations: the components include parameter combinations which cannot be straightforwardly classified from minimum to maximum in terms of complexity and level of support of a feature, and which would require case-by-case analysis on how gNB could interpret different signaling combinations.

Figure 1 below shows the distribution of FGs with per band and per BC indication across the releases since Rel-16, where the FGs have been classified as described above. As can be seen from the figure, the number of FGs with need for complex rules for ranking the level of support of the FG from minimal to more complex is very large (70 in total, 28 excluding Rel-19 FGs). It is not reasonable to assume that RAN1 will have opportunity to discuss in detail and create rules for every single one of those FGs. It should be noted that the Rel-18 and Rel-19 FGs with “ordered values” might need to be discussed and confirmed independently as well. 

[image: ]
[bookmark: _Ref213257326]Figure 1: Number of FGs with per band and per BC indication classified according to the structure of the FG
Hence, we propose to respond to RAN2 along the following lines:
Proposal:
· Case 1: Assume that the per BC indication is more restrictive than the per band indication in any band combination. This is justified as one can reasonably expect that the UE is already burdened by the support of CA itself, and hence it will not support the FG with extra complexity compared to each of the bands alone. 
· Case 2: RAN1 already indicated that RAN2’s understanding is correct in general, and no extra clarifications are needed.
· Case 3: RAN1 already indicated that RAN2’s understanding is generally correct, i.e. the UE supports the feature as indicated in the per band capability without further per BC limitations. Here one may ask how to handle the 45 FGs with support/no support type of indication, as there is no mechanism to explicitly indicate that the feature is not at all supported in the BC, though it is supported per band. Given the large number of FGs with such type of indication, it is not feasible to define specific rules for each case, and we propose to leave the signaling details and any potential mechanisms to differentiate between these cases to RAN2. 

	OPPO [17]
	In RAN1#122bis meeting, it was agreed that when UE indicates both per band and per BC capability, and the capability/component is not counted across CCs, the minimum capability between per BC capability and per band capability should be applied for a band in case of band combination (CA). The following two cases are still FFS.
· When the capability/component is not counted across CCs and CA is not configured, it is natural that the per band capability should be applied. The per BC capability is only related to CA case. 
· When the capability/component is counted across CCs, regardless of whether CA is configured or not, both per BC capability and per band capability should be applied. It is expected that the per BC capability should be higher than the per band capability. That is, for each band, per band capability should be applied; for the BC in case of CA, the per BC capability should be also applied. 
Proposal: Regarding Case 1 in Question 1 in the RAN2 LS on per band and per BC capability (R1-2506724):
· When the capability/component is not counted across CCs and CA is not configured, the per band capability should be applied.
· When the capability/component is counted across CCs, regardless of whether CA is configured or not, both per BC capability and per band capability should be applied.



1. Discussion Items during RAN1 #123
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #123 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #123. Companies submitted the following views on the identified topics.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. NR_AIML_air
After review of contributions submitted to RAN1 #123 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

0. Proposals With ASN.1 Impact

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	58. NR_AIML_air
	58-1-2
	UE-side beam prediction for BM Case1 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case1 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case1 per BWP
3a. Maximum number of inference report(s) configured for BM-Case1 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported BM-Case 1 sub-usecase(s)
12. Supported maximum number of predicted beams in each reporting instance
13. Supported number of occupied CPU 
14. Supported number of occupied CPU,2/CPU,3
15. Supported value of di for the relaxation of Z3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
16. Supported value of d’i for the relaxation of Z’3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
17. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	UE-sided beam prediction for BM Case 1 for inference is not supported
	Per band
	n/a
	n/a
	n/a
	Component 3 candidate values: 
- Periodic reporting: {1, 2, 3, 4}
- Aperiodic reporting: {1, 2, 3, 4}
- Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16}
Component 7b candidate values: {8, 16, 32, 64}

Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS, Aperiodic CSI-RS}
Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}

Component 11 candidate values: {setB-subset-of-setA, setB-different-from-setA, both}

Component 12 candidate values: {1, 2, 3, 4}

Component 13 candidate values: {0, 1, 2, …, 8}

Component 14 candidate values: {0, 1, 2, …, 8}

Note: The values of component 13 and 14 are not allowed to be 0 simultaneously

Component 15 candidate values: 
d1 is FFS {2, 8, 14, 22, 28, 44, 56}
d2 is FFS {4, 14, 16, 28, 33, 56, 66, 112}
d3 is FFS {8, 28, 32, 44, 56, 88, 112, 224}
d4 is FFS {16, 56, 97, 112, 194, 448}
d5 is FFS {32, 112, 224, 388, 448, 776, 896}
d6 is FFS {64, 224, 448, 776, 896, 1552, 1792}

Component 16 candidate values: 
d'1 is FFS {2, 8, 14, 22, 28, 44, 56}
d’2 is FFS {4, 14, 16, 28, 33, 56, 66, 112}
d’3 is FFS {8, 28, 32, 44, 56, 88, 112, 224}
d’4 is FFS {16, 56, 97, 112, 194, 448}
d’5 is FFS {32, 112, 224, 388, 448, 776, 896}
d’6 is FFS {64, 224, 448, 776, 896, 1552, 1792}
 

Component 17 candidate values: {1, 2} representing the first CPU pool (i.e., CPU,2) and the second CPU pool (i.e., CPU,3), respectively
	Optional with capability signalling

	58. NR_AIML_air
	58-1-4
	UE-side beam prediction for BM Case2 for inference
	1. Support of beam prediction with reporting of predicted beam index for BM-Case2 for inference with UE-side model
3. Maximum number of inference report(s) configured for BM-Case2 per BWP
3a. Maximum number of inference report(s) configured for BM-Case2 across all CCs
6. Support of SSB as RS type for Set B
6a. Support of CSI-RS as RS type for Set B
6b. Support of SSB as RS type for Set A
6c. Support of CSI-RS as RS type for Set A
7a: Supported maximum number of resources for Set B
7b: Supported maximum number of resources for Set A
7c: Supported minimum number of received transmission occasions for Set B
8. Supported CSI-RS resource types for Set B
9. Supported inference report types
11. Supported maximum number of predicted beams in each predicted time instance
12. Supported maximum number of predicted time instances
13. Supported maximum total number of reported predicted beams for predicted time instances in one report
15. Supported value(s) of time gap between predicted time instances and between reference time to the first future time instance
20. Supported BM-Case 2 sub use case(s)
21. supported number of occupied CPU 
22. supported number of occupied CPU,2/CPU,3
23. supported value of di for the relaxation of Z3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
24. supported value of d’i for the relaxation of Z’3 timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
25. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	UE-side beam prediction for BM-Case2 for inference is not supported
	Per band
	n/a
	n/a
	n/a
	Component 3 candidate values: 
- Periodic reporting: {1, 2, 3, 4}
- Aperiodic reporting: {1, 2, 3, 4}
- Semi-persistent reporting: {1, 2, 3, 4}

Component 3a candidate values: {1, 2, 3, 4, 8, 10, 12, 16}

Component 7a candidate values: {4, 8, 16, 32, 64}
Component 7b candidate values: {4, 8, 16, 32, 64}
Component 7c candidate values: {2, 4, 6, 8, 10}

Component 8 candidate values: {Periodic CSI-RS, Semi-persistent CSI-RS}

Component 9 candidate values: {Periodic CSI report, Aperiodic CSI report, semi-persistent CSI report}
Component 11 candidate values: {1, 2, 3, 4}

Component 12 candidate values: {1, 2, 4, 8}

Component 13 candidate values: {1, 2, 4, 6, 8, 12, 16, 32}

Component 15 candidate values: {10ms, 20ms, 40ms, 80ms, 160ms}

Component 20 candidate values: { setB-equals-to-setA, setB-subset-of-setA, setB-different-from-setA, merged versions}

Component 21 candidate values: {0, 1, 2, … 8}

Component 22 candidate values: {0, 1, 2, … 8}

Note: The values of component 21 and 22 are not allowed to be 0 simultaneously.

Component 23 candidate values: 
d1 is FFS {2, 8, 14, 28, 33, 56, 66, 112}
d2 is FFS {4, 16, 28, 50, 56, 100, 112, 224}
d3 is FFS {8, 32, 56, 66, 112, 132, 224}
d4 is FFS {16, 56, 112, 146, 224, 291, 448}
d5 is FFS {32, 112, 224, 448, 582, 896, 1164}
d6 is FFS {64, 224, 448, 896, 1164, 1792, 2328}

Component 24 candidate values: 
d'1 is FFS {2, 8, 14, 28, 33, 56, 66, 112}
d’2 is FFS {4, 16, 28, 50, 56, 100, 112, 224}
d’3 is FFS {8, 32, 56, 66, 112, 132, 224}
d’4 is FFS {16, 56, 112, 146, 224, 291, 448}
d’5 is FFS {32, 112, 224, 448, 582, 896, 1164}
d’6 is FFS {64, 224, 448, 896, 1164, 1792, 2328}

Component 25 candidate values: {1, 2} representing the first CPU pool (i.e., CPU,2) and the second CPU pool (i.e., CPU,3), respectively

Note: UE should not report non-zero value for Component 22 if FG 58-0-1 is not signalled
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	58. NR_AIML_Air
	58-3-1
	CSI prediction for UE-sided inference when N4=1
	1. Support of CSI prediction for UE-sided inference when N4=1
2. Support for reporting predicted PMI with N4=1
3. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
4. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
5. Support parameter combinations with L=2,4 
6. Support for rank = 1,2
7. Support for the size of DD-basis, N4=1
8. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
11. Scaling factor for active resource counting Kp
12. supported value of ti for the relaxation of Z and Z’ timeline, where i is the index of SCS, i=1,2,3,4,5,6 corresponding to 15,30,60,120,480,960 kHz SCS
13. supported number of occupied CPU 
14. supported number of occupied CPU,2/CPU,3
15. Occupied resource pool between CPU,2 and CPU,3
	2-35
	yes
	n/a
	CSI prediction for N4=1 for inference is not supported


	Per band and Per BC
	n/a
	n/a
	n/a
	Component 3 candidate values:
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

Component 11 candidate values: {1,2,4}

Component 12 candidate values: FFS
t1 is {0, 1, 2, 4, 7, 8, 14, 28, 56, 112}
t2 is {0, 2, 4, 8, 14, 28, 56, 112, 224}
t3 is {0, 4,  8, 14, 16, 28, 56, 112, 224}
t4 is {0, 8, 14, 16, 28, 32, 56, 112, 224}
t5 is {0, 16, 32, 56, 64, 112, 224, 448, 896}
t6 is {0, 32, 64, 112, 128, 224, 448, 896}

Component 13 candidate values: {0, 1, 2, … 8}

Component 14 candidate values: {0, 1, 2, … 8}

Component 15 candidate values: {1, 2} representing the first CPU pool (i.e., CPU,2) and the second CPU pool (i.e., CPU,3), respectively.

Note: UE should not report non-zero value for Component 14 if FG 58-0-1 is not signaled
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	58. NR_AIML_air
	58-1-5
	UE-side beam prediction for BM-Case2 with predicted RSRP for inference
	1. Support of beam prediction, reporting of predicted beams and predicted RSRP, for BM-Case2 (domain beam prediction) for inference
2. Supported maximum number of predicted beams in each predicted time instance
3. Supported maximum number of predicted time instances
4. Supported maximum total number of reported predicted beams for predicted time instances in one report
5. Supported value(s) of time gap between predicted time instances and between reference time to the first future time instance
	58-1-4
	yes
	n/a
	UE-side beam prediction for BM-Case2 for inference is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 3, 4}

Component 3 candidate values: {1, 2, 4, 8}

Component 4 candidate values: {1, 2, 3, 4, 6, 8, 12, 16, 24, 32}

Component 5 candidate values: {10ms, 20ms, 40ms, 80ms, 160ms}
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Introduce the following Rel. 19 UE FGs (yellow highlighting, if any, shows text that’s not yet agreed)

	58. NR_AIML_Air
	58-2-21
	Support error cause for Positioning Case 1
	Indicates support of error cause for Positioning Case 1
	
	N/A
	N/A
	Error cause indication is not supported for Positioning Case 1
	Per UE
	n/a
	n/a
	n/a
	Currently in 37.355 it was confirmed the IE NR-DL-AIML-TargetDeviceErrorCauses  which has the cause: “dl-aiml-positioning-not-available”. This IE is used to indicate the monitoring-based UE outcome.
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Introduce the following Rel. 19 UE FGs (yellow highlighting, if any, shows text that’s not yet agreed)

	58. NR_AIML_Air
	58-2-22
	Support of UE-based positioning Case 1 in RRC_INACTIVE state
	UE-based positioning Case 1 in RRC_INACTIVE state is supported
	58-2-3
	N/A
	N/A
	UE-based positioning Case 1 in RRC_INACTIVE state is not supported
	Per Band
	FFS
	FFS
	FFS
	Support of UE-based positioning Case 1 in RRC_INACTIVE state at least for data collection 
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Introduce the following Rel. 19 UE FGs (yellow highlighting, if any, shows text that’s not yet agreed)

	58. NR_AIML_Air
	58-2-23
	Support of Data Collection aided by PRU information for UE-based positioning Case 1
	UE-based positioning Case 1 supports PRU information for data collection
	58.2.1
	N/A
	N/A
	Data collection aided by PRU in UE-based positioning Case 1 is not supported
	Per Band
	FFS
	FFS
	FFS
	Note: Data collection when PRU information is involved may include Implicit information (Associated ID associated to the PRU)
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Introduce the following Rel. 19 UE FGs (yellow highlighting, if any, shows text that’s not yet agreed)

	58. NR_AIML_Air
	58-2-12
	Support of UE-based positioning Case 1 in RRC_INACTIVE state 
	UE-based positioning Case 1 in RRC_INACTIVE state is supported
	58-2-3 and 58-2-13
	N/A
	N/A
	UE-based positioning Case 1 in RRC_INACTIVE state is not supported
	Per Band
	N/A
	N/A
	N/A
	Support of UE-based positioning Case 1  in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state

	Optional with capability signalling

	58. NR_AIML_Air
	58-2-13
	DL PRS processing capabilities in RRC inactive state  for UE-based positioning Case 1
	1. DL PRS buffering capability
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

2. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE

3. Max number of DL PRS resources that UE can process in a slot 

	58-2-4
	N/A
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Component 1 candidate values: {Type 1, Type 2}

Component 2 candidate values:
T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Component 3 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Need for location server to know if the feature is supported

Note: Having the PRS processing capabilities in RRC_INACTIVE state does not imply that LMF is aware of or controlling UE RRC state

Note: if UE supports same values for one or more components as in FG 27-6, then the UE can skip indicating these components in this FG and the values in corresponding FG 27-6 components indicate supported PRS processing capabilities in RRC inactive state for Case 1
	Optional with capability signalling

	58. NR_AIML_Air
	58-2-14
	Support of UE-based positioning Case 1  in RRC_IDLE
	Support of UE-based positioning Case 1 in RRC_IDLE 
	58-2-4, 
 58-2-12, 
 58-2-13
	N/A
	N/A
	UE-based positioning Case 1 in RRC_IDLE
is not supported
	Per Band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported
	Optional with capability signalling

	58. NR_AIML_Air
	58-2-15b
	DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE - UE-based positioning Case 1
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
3. DL PRS buffering capability
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE.
5. Maximum number of aggregated DL PRS resources across aggregated PFLs that UE can process in a slot

	58-2-13
	N/A
	N/A
	
	Per Band
	N/A
	N/A
	N/A
	Component 1 candidate values:
a) FR1 bands: {10, 20, 40, 50, 80, 100, 160, 200}
b) FR2 bands: {100, 200, 400, 800}

Component 2 candidate values:a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}

Note: Component 3 in FG 58-2-15b (this FG) follows buffering capability type reported in  FG 58-2-4

Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Note: this value N should be equal or smaller than the value N reported by FG 58-2-13 or this value T should be equal or larger than the value T reported by FG 58-2-13

Component 5 candidate values:
a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: each two linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by  FG 58-2-13
Note: if UE supports same values for one or more components as in FG 41-4-1b, then the UE can skip indicating these components in this FG and the values in corresponding FG 41-4-1b components indicate supported for aggregated PRS processing of 2 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE capabilities for Case 1
	Optional with capability signalling

	58. NR_AIML_Air
	58-2-15c
	DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE - UE-based positioning Case 1
	1. Maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE
2. Maximum DL PRS bandwidth in MHz, per PFL
3. DL PRS buffering capability
4. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum aggregated DL PRS bandwidth in MHz, which is supported and reported by UE.
5. Max number of aggregated DL PRS resources across aggregated PFLs that UE can process in a slot under it

	58-2-15b
	N/A
	N/A
	
	Per Band
	N/A
	N/A
	N/A
	Component 1 candidate values:
a) FR1 bands: {15, 20, 30, 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200, 240, 300}
b) FR2 bands: {150, 200, 300, 400, 600, 800, 1000, 1200}

Component 2 candidate values:
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}

Note: Component 3 in FG 58-2-15c (this FG) follows buffering capability type reported in FG 58-2-4


Component 4 candidate values:
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

Note: this value N should be equal or smaller than the value N reported by FG 58-2-13 or this value T should be equal or larger than the value T reported by FG 58-2-13
Component 5 candidate values:
a. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: each three linked PRS resources are counted as 1 resource

Note: this value should be equal or smaller than the value reported by FG 58-2-13
Note: if UE supports same values for one or more components as in FG 41-4-1c, then the UE can skip indicating these components in this FG and the values in corresponding FG 41-4-1c components indicate supported aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE for Case 1
	Optional with capability signalling

	58. NR_AIML_Air
	58-2-18
	PRS bandwidth aggregation in RRC_ INACTIVE UE-based positioning Case 1
	Support of PRS bandwidth aggregation in RRC_ INACTIVE for UE-based positioning Case 1
	58-2-12, 58-2-15b
	N/A
	N/A
	PRS bandwidth aggregation in RRC_ INACTIVE for UE-based positioning Case 1 is not supported
	Per Band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.

	Optional with capability signalling

	58. NR_AIML_Air
	58-2-19
	PRS bandwidth aggregation in RRC_IDLE - UE-based positioning Case 1
	Support of PRS bandwidth aggregation in RRC_IDLE for UE-based positioning Case 1
	58-2-14, 58-2-15b
	N/A
	N/A
	PRS bandwidth aggregation in RRC_IDLE
for UE-based positioning Case 1 is not supported
	Per Band
	N/A
	N/A
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	



0. Proposals Without ASN.1 Impact

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	58. NR_AIML_air
	58-0-1
	CSI report framework for UE-side inference
	1. Number of CPU,x pools N
[bookmark: OLE_LINK15]2. Maximum number of CPU,x in each CPU,x pool of UE-sided inference for CSI report(s) simultaneously in a CC 
3. Maximum number of CPU,x in each CPU,x pool of UE-sided inference for CSI report(s) simultaneously across all CCs
	2-35
	yes
	n/a
	Maximum number of CPU(s),x per each CPU pool and CPU pool(s) for UE-sided inference is unknown to the network
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2}

Component 2candidate values: {1…8}

Component 3 candidate values: {1…32}

Note: Component 2 and 3 candidate values are signalled separately for each pool

A UE that does not support this FG should not report non-zero occupied CPU,2 or CPU,3 values in any dependency FG
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	58. NR_AIML_air
	58-1-1
	Increased number of reported RSs for beam management
	1. Support of reporting format for L1-RSRP measurements not including CRI/SSBRI other than one for the largest measured L1-RSRP in a reporting instance, if the number of reported L1-RSRPs is equal to the size of the measurement resource set.
2. Support of reporting format for L1-RSRPs and corresponding beam information of Top M beam(s) with largest M measured value(s) of L1-RSRP(s) of a measurement resource set, where M is configured by gNB, if the number of reported L1-RSRPs is smaller than the size of the measurement resource set
3. Maximum number of M reported RSs, M>4
	{2-21, 2-22} or {2-23, 2-23a} or {2-29 or 2-24}2-24 or 2-29
	yes
	n/a
	Increased number of reported beams for beam management is not supported
	Per band
	n/a
	n/a
	n/a
	Component 3 candidate values: {6,8}
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	



2. NR_MIMO_Ph5
After review of contributions submitted to RAN1 #123 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

1. Proposals With ASN.1 Impact

Proposal: Introduce the following Rel. 19 UE FGs (yellow highlighting, if any, shows text that’s not yet agreed)

	59. NR_MIMO_Ph5
	59-4-4c
	Support two TAs enhancement for sDCI based intra-cell Multi-TRP operation
	Support of two TAs without the restriction of multi-DCI based multi-TRP operation for sDCI based intra-cell Multi-TRP operation
 
	40-1-1

	yes
	n/a
	Two TAs without the restriction of multi-DCI based multi-TRP operation sDCI based intra-cell Multi-TRP operation is not supported 
	Per FS
	No
	No
	n/a
	
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	59. NR_MIMO_Ph5
	59-3-2
	Codebook based PUSCH transmission for 3TX for single TRP


	1. Maximal number of PUSCH MIMO layers for codebook-based PUSCH
2. Maximum number of 4-port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 3Tx PUSCH
4. Codebook based PUSCH transmission with port 1003 disabled when 4 port SRS resources with port 1003 disabled are configured to the UE 3. Maximum number of supported SRS port per resource
	
	yes
	n/a
	Codebook based PUSCH transmission for 3TX is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: {1, 2,3}
Component 2 candidate values: {1,2}
Component 3 candidate values: {1,2,3}

Note: When configured according to Component 4, the number of ports supported by UE for transmission in an SRS resource is 3
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	59. NR_MIMO_Ph5
	59-2-1-5b
	Extended Rel-18 eType-II Doppler codebook for 128 Tx ports
	1. Support of extended Rel-18 Type-II Doppler codebook for 128 Tx ports by aggregating multiple NZP CSI-RS resource groups within 1 slot
2. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
3. Support of PMI subband R=1 for extended Rel-18 eType II Doppler codebook
4. Support parameter combinations with L=2,4
5. Support for rank = 1,2
6. Support 64 ports
7. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs in a band when reported per band, and across all CCs in a band combination when reported per BC simultaneously
8. Supported processing capability
9. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
10. Value of Y for CPU occupation (OCPU = Y. KDOPP), when A-CSI-RS is configured for CMR
11. Support for the size of DD-basis, N4=1
12. Scaling factor for active resource counting Kp
13. Support 4 CSI-RS resources in a resource group for aperiodic CSI-RS resource set or in a resource set for periodic CSI-RS resource set
14. A list of supported combinations, each combination is {Max # of resources and total # of Tx ports} per CC simultaneously
	59-2-1-5
	yes
	n/a
	Extended Rel-18 Type-II Doppler codebook is not supported for 128 Tx ports, aggregated CSI-RS resources within one slot
	Per band and per BC
	n/a
	n/a
	n/a
	Component 7 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Component 8 candidate value {Capability 1, Capability 2}

Component 9 candidate values: {1, 2, 3}

Component 10 candidate values: {1, 2, 3}

Component 12 candidate values: {1, 2, 4}

Component 14 candidate values
a. {1, …, 64, 128, 256}
b. {64, …, 256, 512, 768, 1024}

Note: For component of processing capability 
Capability 1: 
Legacy timeline

OCPU = Y x N4 x ceil(P/32) ), when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP x ceil(P/32)), when A-CSI-RS is configured for CMR

Capability 2: 
Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources

OCPU = Y x N4, when P/SP-CSI-RS is configured for CMR

OCPU = Y x KDOPP, when A-CSI-RS is configured for CMR

Note: maximum OCPU is 8

Note: KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	



1. Proposals Without ASN.1 Impact

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	59. NR_MIMO_Ph5
	59-1-1
	UE-initiated/event-driven beam management for Event-2 based measurement and report for Mode A
	1. Support of UE-initiated/event-driven beam report based on one event instance
2. Support of Event-2 based measurement and report 
3. Support of Mode A UE-initiated/event-driven beam report
4. Maximum number of the configured RS(s) for new beam in the RS resource set
5. Support of current beam measurement by using QCL RS in the indicated TCI state and the corresponding QCL SSB for Scheme-1 and Scheme-2, respectively
6. Support the first PUCCH and second PUSCH from the same PUCCH group

	2-22, 2-24
	yes
	n/a
	UEI/ED beam report is not supported for Event-2 and Mode A
	Per band
	n/a
	n/a
	n/a
	Component 4 candidate values: {1, 2, …, 64}

Note For Component 4 and Component 5, an SSB can be associated with the serving cell PCI or a PCI other than the serving cell PCI

Note: Regarding Event-2, QCL RS(s) in indicated TCI state(s) and resources configured for component 4 are also counted in FG 16-1g, and 16-1g-1
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	59. NR_MIMO_Ph5
	59-2-1-7
	Group-specific 3-bit scaling factors for up to 128 ports
	Support of group-specific 3-bit scaling factors 
	One or more of {59-2-1-1, 59-2-1-1c}
	yes
	n/a
	Group-specific 3-bit scaling factors is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Candidate values: {’rank-1’, ‘rank-1 and rank-2’}

Note: ‘rank-1’is the lower capability

Note: 3-bit scaling applies only to the Type-I SP codebook
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	59. NR_MIMO_Ph5
	59-2-3-1
	CJTC Dd report
	1. Configured minimum quantization range for CJTC Dd reporting
2. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC Dd reporting
3. Supported value of scaling factor X for OCPU calculation
	[bookmark: OLE_LINK12]2-35
	yes
	n/a
	CJTC Dd report is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {half cyclic prefix, full cyclic prefix}

Note: For Component 1, ‘half cyclic prefix’ is the lower capability

Component 2 candidate values: {32, 64, 128, 256}

Component 3 candidate values: {1, 2}

Note：OCPU =X.NTRP
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-3-2
	CJTC FO report
	1. Configured minimum quantization range for CJTC FO reporting
2. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC FO reporting
3. Supported value of scaling factor X for OCPU calculation
	2-35
	yes
	n/a
	CJTC FO report is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {0.1ppm, 0.2ppm}

Note: For Component 1 ‘0.1ppm’ is the lower capability

Component 2 candidate values: {16, 32, 256}

Component 3 candidate values: {1, 2}

Note：OCPU =X.NTRP

Note: parts per million (ppm) of the carrier frequency
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-2-3-5
	CJTC Dd+FO report
	1. Configured minimum quantization range for CJTC Dd reporting
2. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC Dd reporting
3. Configured minimum quantization range for CJTC FO reporting
4. Configured maximum resolution (number of steps) for the quantization alphabet for CJTC FO reporting
5. Supported value of scaling factor X for OCPU calculation
	2-35, 59-2-3-1, 59-2-3-2
	yes
	n/a
	CJTC Dd+FO report is not supported
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: {half cyclic prefix, full cyclic prefix}
Note: For Component 1, ‘half cyclic prefix’ is the lower capability

Component 2 candidate values: {32, 64, 128, 256}

Component 3 candidate values: {0.1ppm, 0.2ppm}
Note: For Component 1 ‘0.1ppm’ is the lower capability

Component 4 candidate values: {16, 32, 256}

Component 5 candidate values: {1, 2}

Note: OCPU =2X.NTRP

Note: parts per million (ppm) of the carrier frequency
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	59. NR_MIMO_Ph5
	59-2-1-5l
	Processing timeline for CSI reference slot for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	1. Aperiodic CSI report timing relaxation, w, extended Rel-18 Type-II Doppler codebook for up to 128 ports
2. Aperiodic CSI report timing relaxation, type, for extended Rel-18 Type-II Doppler codebook for up to 128 ports
	59-2-1-5
	Yes
	n/a
	
	Per band and Per BC
	n/a
	n/a
	n/a
	Component 1 candidate values: 
UE reports candidate value, w, independently for each SCS in unit of symbols: {14*(KP–1)*d, 14*KP*d}

Note: Kp is according to Component 12 of FG59-2-5

Note: d=4 (minimum periodicity of periodic CSI-RS) 

Component 2 candidate values: {CAP1, CAP2}

Note: For Component 2 ‘CAP2’ is the lower capability

For N4 = 1 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP1 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP2 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*( KDOPP –1)*m + Z'2, 2Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w + Z'2, 2Z'2)

Z2/Z'2 are defined in Table 5.4-2 in TS38.214

KDOPP is the number of CSI-RS resource groups configured for channel measurement, and each CSI-RS resource groups contain K CSI-RS resources for aggregating up to 128 ports

M = {1,2}, is the offset between two adjacent AP CSI-RS resource groups for the CMR in slots

This FG is not applicable to FR 2-2
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Add the following note “Note: Capability 1 is a higher capability than capability 2” for FGs 59-2-1-1, 59-2-1-1a, 59-2-1-1b, 59-2-1-1c, 59-2-1-1d, 59-2-1-1e, 59-2-1-2, 59-2-1-2a, 59-2-1-2b, 59-2-1-3, 59-2-1-3a, 59-2-1-3b, 59-2-1-4, 59-2-1-4a, 59-2-1-5, 59-2-1-5a, 59-2-1-5b, and 59-2-1-9

	Company
	Comments/Questions/Suggestions

	
	




Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	59. NR_MIMO_Ph5
	59-4-1a
	PL offset for PUCCH/PUSCH/SRS power control for joint DL/UL TCI state(s)
	Support of applying path loss offset for PUCCH/PUSCH/SRS power controls for joint DL/UL TCI state(s)
	23-1-1, 23-1-1h
	yes
	n/a
	PL offset for PUCCH/PUSCH/SRS power control for joint DL/UL TCI state(s) is not supported
	Per band
	n/a

	Applicable only to FR1
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-1b
	PL offset for PUCCH/PUSCH/SRS power control for separate DL/UL TCI state(s)
	Support of applying path loss offset for PUCCH/PUSCH/SRS power controls for separate DL/UL TCI state(s)
	23-10-1, 23-1-1h
	yes
	n/a
	PL offset for PUCCH/PUSCH/SRS power control under separate DL/UL TCI state(s) is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-2a
	Path Loss offset on PDCCH-order PRACH for joint DL/UL TCI state(s)
	Support of applying path loss offset on PDCCH-order PRACH for joint DL/UL TCI state(s)
	23-1-1, 23-1-1h
	yes
	n/a
	Applying path loss offset on PDCCH-order PRACH for joint DL/UL TCI state(s) is not supported
	Per band
	n/a
	Applicable only to FR1
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-2b
	Path Loss offset on PDCCH-order PRACH for separate DL/UL TCI state(s)
	Support of applying path loss offset on PDCCH-order PRACH for separate DL/UL TCI state(s)
	23-10-1, 23-1-1h
	yes
	n/a
	Applying path loss offset on PDCCH-order PRACH under separate DL/UL TCI state(s) is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-3
	Two SRS closed-loop power control adjustment states separate from PUSCH 
	Support of two separate SRS closed loop indices separate from PUSCH
	2-52
	yes
	n/a
	Two separate SRS closed loop indexes is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-7b
	DCI format 2_3 to indicate TPC for one of two separate SRS closed loop indexes
	Support DCI format 2_3 to indicate TPC for one of two separate SRS closed loop indexes.
	59-4-3, 8-6
	yes
	n/a
	The function of DCI 2_3 indicating TPC command for one of two separate SRS closed loop indexes is not supported.
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	59. NR_MIMO_Ph5
	59-4-9a
	DCI format 1_1 to indicate one of two separate SRS closed loop indexes under separate DL/UL TCI state mode
	Support of DCI format 1_1 to indicate one or two separate SRS closed loop index(es) under separate DL/UL TCI state mode
	59-4-8, 23-10-1
	yes
	n/a
	DCI 1_1 indicating one or two separate SRS closed loop indexes under separate DL/UL TCI state mode is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	59. NR_MIMO_Ph5
	59-4-9b
	DCI format 1_1 to indicate one of two separate SRS closed loop indexes under joint TCI state mode
	Support of DCI format 1_1 to indicate one or two separate SRS closed loop index(es) under joint TCI state mode
	59-4-8, 23-1-1
	yes
	n/a
	DCI 1_1 indicating one or two separate SRS closed loop indexes under joint TCI state mode is not supported
	Per band
	n/a
	FR1 only
	n/a
	
	Optional with capability signalling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Replace the note “Scale the legacy timeline by ceil(P/32) where P is the total number of ports across all the K aggregated CSI-RS resources” with “Reuse legacy Z/Z’ values” in FGs 59-2-1-5, 59-2-1-5a, and 59-2-1-5b

	Company
	Comments/Questions/Suggestions

	
	



2. NR_Mob_Ph4
After review of contributions submitted to RAN1 #123 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

2. Proposals With ASN.1 Impact

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	63. NR_Mob_Ph4
	63-X1
	CSI-RS and CSI-IM measurement and CSI reporting for a target cell after reception of handover command based on periodic CSI-RS and CSI-IM resource
	1. Support of CSI-RS and CSI-IM measurement and CSI reporting after handover command based on periodic CSI-RS(s) and CSI-IM(s) of a target cell
2. Maximum number of CSI-RS resources for CMR associated with CSI report configuration for a target cell 
3. Max number of ports of CSI-RS resource(s) associated with a CSI report configuration for CSI reporting for a target cell 
4. Maximum number of ports in one NZP CSI-RS resource
5. Max rank for CSI reporting for a target cell
6. Maximum number of CSI-IM resources for interference measurement associated with CSI report configuration for a target cell

	RAN2 related FG
	Yes
	No
	Intra-frequency periodic CSI-RS and CSI-IM measurement and CSI reporting for a target cell after reception of Handover Command is not supported

	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 3 candidate values: {1,2,4,8,12,16,24,32,48,64,128}

Component 4 candidate values: {1, 2, 4, 8, 12, 16, 24, 32}

Component 5 candidate values: {1,2,3,4,5,6,7,8}

Component 6 candidate values: {1,2,3,4,5,6,7,8}

	Optional with capability signaling

	63. NR_Mob_Ph4
	63-10
	CSI-RS measurement and CSI reporting without CSI-IM reception
	1. Support of CSI-RS measurement and CSI reporting for candidate cells without CSI-IM resource configuration
	63-6 or 63-6a or 63-7 or 63-7a, or 63-X1
	Yes
	No
	CSI -RS measurement and CSI reporting without CSI-IM reception is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	
	




Proposal: Introduce the following Rel. 19 UE FGs (yellow highlighting, if any, shows text that’s not yet agreed)

	63. NR_Mob_Ph4
	63-XX-1
	CSI-RS and CSI-IM measurement and CSI reporting for a target cell of reconfigurationWithSync based on periodic CSI-RS and CSI-IM resource

	1. Support of CSI-RS and CSI-IM measurement and CSI reporting for a target cell of reconfigurationWithSync based on periodic CSI-RS(s) and CSI-IM
2. Maximum number of CSI-RS resources for CMR associated with CSI report configuration for a target cell 
3. Max number of ports of CSI-RS resource(s) associated with a CSI report configuration for CSI reporting for a target cell 
4. Maximum number of ports in one NZP CSI-RS resource
5. Max rank for CSI reporting for a target cell
6. Maximum number of CSI-IM resources for interference measurement associated with CSI report configuration for a target cell
	
	Yes
	No
	Periodic CSI-RS and CSI-IM measurement and CSI reporting for a target cell of reconfigurationWithSync is not supported
 
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 3 candidate values: {1,2,4,8,12,16,24,32,48,64,128}

Component 4 candidate values: {1, 2, 4, 8, 12, 16, 24, 32}

[bookmark: OLE_LINK5]Component 5 candidate values: {1,2,3,4,5,6,7,8}

Component 6 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signaling

	63. NR_Mob_Ph4
	63-XX-2
	CSI-RS and CSI-IM measurement and CSI reporting for a target cell of reconfigurationWithSync based on semi-persistent CSI-RS and CSI-IM resource

	1. Support of CSI-RS and CSI-IM measurement and CSI reporting for a target cell of reconfigurationWithSync based on semi-persistent CSI-RS(s) and CSI-IM
2. Maximum number of CSI-RS resources for CMR associated with CSI report configuration for a target cell 
3. Max number of ports of CSI-RS resource(s) associated with a CSI report configuration for CSI reporting for a target cell 
4. Maximum number of ports in one NZP CSI-RS resource
5. Max rank for CSI reporting for a target cell 
6. Maximum number of CSI-IM resources for interference measurement associated with CSI report configuration for a target cell
	63-XX-1
	Yes
	No
	Semi-persistent CSI-RS and CSI-IM measurement and CSI reporting for a target cell of reconfigurationWithSync is not supported
 
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
Component 3 candidate values: {1,2,4,8,12,16,24,32,48,64,128}
Component 4 candidate values: {1, 2, 4, 8, 12, 16, 24, 32}
Component 5 candidate values: {1,2,3,4,5,6,7,8}
Component 6 candidate values: {1,2,3,4,5,6,7,8}

	Optional with capability signaling

	63. NR_Mob_Ph4
	63-XX-3
	CSI-RS measurement and CSI reporting without CSI-IM reception
	1. Support of CSI-RS measurement and CSI reporting for a target cell of reconfigurationWithSync without CSI-IM resource configuration
	63-XX-1 or 63-XX-2
	Yes
	No
	CSI-RS-RS measurement and CSI reporting without CSI-IM reception is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	
	



2. Proposals Without ASN.1 Impact

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	63. NR_Mob_Ph4
	63-1a
	NW triggered inter-frequency L1-RSRP measurement based on periodic CSI-RS (s) for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of inter-frequency L1- RSRP measurement and reporting based on periodic CSI-RS(s) of candidate cell(s)
2. Maximum number of RRC configured candidate cells for inter-frequency L1-RSRP measurement on CSI-RS resource
3. Support of up to L candidate cells and M beams in one report where a CRI-RSRP pair is used for each beam report for inter-frequency L1-RSRP measurement
4. Maximum number of LTM CSI report configs using periodic CSI-RS as measurement resource
	45-1a, 63-8
	Yes
	No
	NW triggered inter-frequency L1-RSRP measurement based on periodic CSI-RS (s) for L1-L2 Triggered Mobility (LTM) procedure is not supported
	Per BC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 3 candidate values:
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}

Component 4 candidate values:
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signaling

	63. NR_Mob_Ph4
	63-2a
	NW triggered inter-frequency L1-RSRP measurement based on semi-persistent CSI-RS (s) for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of inter-frequency L1- RSRP measurement and reporting based on semi-persistent CSI-RS(s) of candidate cell(s)
2. Maximum number of LTM CSI report configs using semi-persistent CSI-RS as measurement resource
	63-1a, 63-8
	Yes
	No
	NW triggered inter-frequency L1-RSRP measurement based on semi-persistent CSI-RS (s) for L1-L2 Triggered Mobility (LTM) procedure is not supported
	Per BC
	n/a
	n/a
	n/a
	Component 2 candidate values:
Aperiodic: {0,1,2,3,4}
Semi-persistent: {0,1,2,3,4}

Note: For component 4, the UE must support a non-zero value for at least one of aperiodic and semi-persistent
	Optional with capability signaling

	63. NR_Mob_Ph4
	63-7c
	Inter-frequency CSI-RS and CSI-IM measurement for candidate cell  before reception of LTM CSC MAC CE based on periodic CSI-RS(s) and CSI-IM resources of candidate cells
	1. Support of inter-frequency CSI-RS and CSI-IM measurement before reception of CSC MAC CE based on periodic CSI-RS(s) and CSI-IM resources of candidate cells
2. Maximum number of RRC configured candidate cells for CSI measurement before LTM CSC MAC CE
3. Maximum number of RRC configured CSI-RS resources across candidate cells RRC configured for CSI measurement before LTM CSC MAC CE
4. Max number of ports of CSI-RS resource(s) associated with a CSI report configuration for CSI reporting for a candidate cell 
5. Maximum number of ports in one NZP CSI-RS resource associated with a CSI report configuration for CSI reporting for a candidate cell
6. Maximum number of RRC configured CSI-IM resources across candidate cells RRC configured for CSI measurement before LTM CSC MAC CE
	63-6, 63-10
	Yes
	No
	Inter-frequency periodic CSI-RS and CSI-IM measurement for candidate cell before reception of LTM CSC MAC CE is not supported
	Per BC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 3 candidate values: {1,2,...64}

Component 4 candidate values: {1,2,4,8,12,16,24,32,48,64,128}

Component 5 candidate values: {1,2,4,8,12,16,24,32}

Component 6 candidate values: {1,2,…64}
	Optional with capability signaling

	63. NR_Mob_Ph4
	63-7d
	Inter-frequency CSI-RS and CSI-IM measurement for candidate cell before reception of LTM CSC MAC CE based on semi-persistent CSI-RS(s) and CSI-IM resources of candidate cells
	1.. Support of inter-frequency CSI-RS and CSI-IM measurement before reception of CSC MAC CE based on semi-persistent CSI-RS(s) and CSI-IM resources of candidate cells
2. Maximum number of RRC configured candidate cells for CSI measurement before LTM CSC MAC CE
3. Maximum number of RRC configured CSI-RS resources across candidate cells RRC configured for CSI measurement before LTM CSC MAC CE
4. Max number of ports of CSI-RS resource(s) associated with a CSI report configuration for CSI reporting for a candidate cell 
5. Maximum number of ports in one NZP CSI-RS resource associated with a CSI report configuration for CSI reporting for a candidate cell
6. Maximum number of RRC configured CSI-IM resources across candidate cells RRC configured for CSI measurement before LTM CSC MAC CE
	63-6a, 63-10
	Yes
	No
	Inter-frequency semi-persistent CSI-RS and CSI-IM measurement for candidate cell before reception of LTM CSC MAC CE is not supported
	Per BC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 3 candidate values: {1,2,...64}

Component 4 candidate values: {1,2,4,8,12,16,24,32,48,64,128}

Component 5 candidate values: {1,2,4,8,12,16,24,32}

Component 6 candidate values: {1,2,...64}



	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	
	



2. Per band and per band combination UE capability
After review of contributions submitted to RAN1 #123 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

3. Proposals With ASN.1 Impact
Void

3. Proposals Without ASN.1 Impact

Proposed Conclusion: 
· When UE indicates both per band and per BC capability, if the capability/component is not counted across CCs and CA is not configured, then 
· gNB only considers per Band capability regardless of reported per BC capability (i.e., per BC capability can be ignored in this case)
· When UE indicates both per band and per BC capability, if the capability/component is counted across CCs and CA is not configured, then
· Alt. 1-1: gNB only considers per Band capability regardless of reported per BC capability (i.e., per BC capability can be ignored in this case)
· Alt. 1-2: take the minimum capability between per BC capability and per band capability for the single band
· When UE indicates both per band and per BC capability, if the capability/component is counted across CCs and CA is configured, then
· Alt. 2-1: assume that the per BC indication is more restrictive than the per band indication in any band combination
· Alt. 2-1: a per BC capability only applies in the case when the CA operation is configured for the BC. Further, the per BC capability limits the capability/component counted across all CCs in the bands of the BC and for each single band of each CC, take the minimum capability between per BC capability and per band capability. 

	Company
	Comments/Questions/Suggestions

	
	



1. Conclusion
Agreements reached during RAN1 #123 as part of this agenda item are summarized in [18]. 
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