3GPP TSG RAN WG1 #102-e			R1-20xxxxx
e-Meeting, August 17th – 28th, 2020

Source:	NTT DOCOMO, INC.
Title:	Session Notes for NR UE Features
[bookmark: Source]Agenda Item:	7.2.11
[bookmark: DocumentFor]Document for: 	Discussion and Decision

7.2.11	NR Rel-16 UE Features (19)
R1-2005944	Summary of UE features for IAB	Moderator (AT&T)
R1-2005946	Summary of UE features for 5G V2X	Moderator (AT&T)
R1-2005947	Summary of UE features for eMIMO	Moderator (AT&T)
R1-2005948	Summary of UE features for UE power savings	Moderator (AT&T)
R1-2005949	Summary of UE features for NR mobility enhancements	Moderator (AT&T)
R1-2006708	Summary on UE features for two-step RACH	Moderator (NTT DOCOMO, INC.)
R1-2006709	Summary on UE features for NR-U	Moderator (NTT DOCOMO, INC.)
R1-2006710	Summary on UE features for URLLC/IIoT	Moderator (NTT DOCOMO, INC.)
R1-2006711	Summary on UE features for NR positioning	Moderator (NTT DOCOMO, INC.)
R1-2006712	Summary on UE features for MR-DC/CA	Moderator (NTT DOCOMO, INC.)
R1-2006713	Summary on UE features for CLI/RIM	Moderator (NTT DOCOMO, INC.)
R1-2006714	Summary on UE features for TEIs	Moderator (NTT DOCOMO, INC.)
R1-2006715	Summary on NR UE features for others	Moderator (NTT DOCOMO, INC.)

[bookmark: _Hlk48401805][102-e-NR-UEFeature-LS] Email discussion/approval on updated UE features list and LS for NR (8/19-8/21)

2-step (1)
[102-e-NR-UEFeatures-2Step-01] Email discussion/approval on UE features for two-step RACH (17th – 19th August), Hiroki (DCM)
· Whether the note in description field of FG9-1 is removed or not
· Whether FG9-6 is removed or not

Agreements:
· Remove the note in description field of FG9-1.

Agreements:
· Remove FG[9-6].

NR-U (2)
[102-e-NR-UEFeatures-NRU-01] Email discussion/approval on UE features for NR-U (17th – 20th August), Hiroki (DCM)
· Whether the FG10-2f is removed for all deployment scenarios or retained for at least specific scenario(s)
· Whether the term “for NR-U” is replaced by “for operation with shared spectrum channel access” or not for FG10-2i/26/26a/27
· Whether each of FGs10-9/9b/9c/9d/15/16/20a is applicable to licensed bands or not (i.e., the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added)
· Whether the note is added for 10-1/1a/2/2a/2b/2c/2d/2f/2g/2h/2i, 10-19a/b/c/d/e/f, 10-23, 10-25, 10-27, 10-29, 10-30, 10-26/26a, 10-3, 10-3a, 10-12, 10-13a, 10-18, 10-21a/21b, 10-24, 10-31
 
[bookmark: _Hlk48843685]Agreements:
· The term “for NR-U” in FG10-2i/26/26a/27 is replaced by “for operation with shared spectrum channel access”.

[bookmark: _Hlk48843762]Agreements:
· The note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for following FGs
· 10-1/1a/2/2a/2b/2c/2d/2f/2g/2h/2i, 10-19a/b/c/d/e/f, 10-23, 10-25, 10-27, 10-29, 10-30, 10-26/26a, 10-3, 10-3a, 10-12, 10-13a, 10-18, 10-21a/21b, 10-24.

Agreements:
· The note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for FG10-2e and 10-7.

[102-e-NR-UEFeatures-NRU-02] Email discussion/approval on basic feature groups for NR-U deployment scenarios (after the completion of the NRU-01 email thread) till 8/26 – Hiroki (DCM)
· How to define basic FG(s) for each of particular NR-U deployment scenarios based on completed FGs


IAB (1)
[102-e-NR-UEFeatures-IAB-01] Email discussion/approval for remaining issues on UE features for IAB, till 8/20 – Ralf (AT&T)
· whether FG 20-2 and 20-3 are basic IAB feature groups

V2X (2)
[102-e-NR-UEFeatures-V2X-01] Email discussion/approval for remaining issues on UE features for NR V2X, till 8/20 – Ralf (AT&T)
· Resolve FFS in FG 15-2, components (9), Notes column
· Resolve FFS in FG 15-2 whether to mandate an SCS
· Resolve FFS in FG 15-6, components (2) incl. consequence if the feature is not supported by the UE
· Whether to add “in the same band per band combination” to “UE supports LTE V2X sidelink” as prerequisite for FG 15-6
· Resolve FFS in FG 15-11 for “Need for the eNB to know if the feature is supported”
· Resolve FFS in FG 15-11 for “Applicable to the capability signalling exchange between UEs”
· Resolve FFS in FG 15-18 for “Applicable to the capability signalling exchange between UEs”

[102-e-NR-UEFeatures-V2X-02] Email discussion/approval for basic UE feature groups for NR V2X, till 8/26 – Ralf (AT&T)
· resolve any open issue in the last two columns of a FG pertaining to, if applicable, whether such a FG is a basic NR V2X feature (e.g., “FFS: This is the basic FG for NR sidelink”).

URLLC/IIoT (2)
[102-e-NR-UEFeatures-URLLC/IIoT-01] Email discussion/approval on UE features for URLLC/IIoT (17th – 20th August) – Hiroki (DCM)
· Whether/how to define a new FG for “TB CRC for cancelled initial PUSCH with CBG based re-transmission” based on outcome of discussion in maintenance email discussion
· Whether/how to define FG11-3c/d/e/f/g and 11-4c/d/e/f/g/h/i 
· Whether the component 3 of FG11-3 is kept, removed or replaced by another component
· Whether the component 4 of FG11-4/4a and the component 1 of FG12-1 are kept, removed or replaced by other component(s)
· Whether the component 6 of FG11-4/4a is kept, removed or modified, and what are candidate values for the component 6

[bookmark: _Hlk48855677]Agreements:
· Confirm working assumption on FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i and keep FGs
· Add a note: For ECP, “7 symbols” is replaced by “6 symbols” in above FGs
· Whether “at most” is kept or removed can be discussed in RAN1

Agreements:
· “at most once per subslot for HARQ-ACK” is changed to “once per subslot for HARQ-ACK”
· “at most once per subslot for SR” is changed to “once per subslot for SR”

Agreements:
· “once per subslot per codebook for SR” part is changed to “once per subslot per priority for SR”

Agreements:
· FG 11-4f: The note “For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2” should be changed to “For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-22”.
· FG 11-4h: The note “For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2” should be changed to “For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-22a”.

Agreements:
· For FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i
· Reporting type is per FS
· Remove FFS note from FG11-4e

Agreements:
· Component 3 is removed from FG11-3

[bookmark: _Hlk49148148]Agreements:
· Component 6 (Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot) is kept for FG11-4/4a
· Candidate values for the component 6 of FG11-4 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
· Candidate values for the component 6 of FG11-4a is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
· Add a note to FG 11-4: 
· Component 6 is applied to the sub-slot HARQ-ACK codebook. It is assumed that only 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook.
· Component 6 is reported for 2-symbol*7 duration sub-slot configuration. For 6 or 7-symbol duration*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.
· For component 6, maximum of 1 actual PUCCH transmission for HARQ-ACK within a slot for a slot-based HARQ-ACK codebook. Thus, value reported for component 6 has no meaningdoes not apply for “slot-based + slot based”.
· Add a note to FG 11-4a: 
· Component 6 is applied to each of the two sub-slot HARQ-ACK codebooks separately, respectively.   
· Component 6 is reported for 2-symbol duration*7 sub-slot configuration. For 6 or 7-symbol duration*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.

Agreements:
· Component 4 of FG11-4 is kept.

[bookmark: _Hlk48856040]Agreements:
· Component 4 of FG11-4a and component 1 of FG12-1 are kept.


[102-e-NR-UEFeatures-URLLC/IIoT-02] Email discussion/approval on UE features for URLLC/IIoT (17th – 20th August) – Hiroki (DCM)
· Whether to add licensed/unlicensed differentiation for FG11-6 or not
· Whether to add components for the restriction on the number of monitoring occasions per slot/half-slot to FG11-2 or not
· Whether/how to add new FGs for the reference cell number for DC PDCCH BD/CCE limit
· Whether/how to add new FG for independent cancellation of the overlapping channels in an intra-band UL CA

[bookmark: _Hlk48683382]Agreements:
· The licensed/unlicensed differentiation is introduced for FG11-6.
· Copy the note in FG19-2 “Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as “per UE”

[bookmark: _Hlk49518683]Working assumption:
· Add a new FG11-2d “Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC”.
	11. 
NR_L1enh_URLLC
	11-2d
	Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC
	1. Supported combination(s) of (X, Y, ). For each reported combination, the UE supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of monitored PDCCH candidates per PDCCH monitoring span 
2. Maximum number of DL and UL unicast DCI formats in a span
For the set of monitoring occasions which are within the same span:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
3. For a given CC, support only that same span pattern [TBD definition of span pattern] repeats in every slot

	
	Yes
	N/A
	
	Per FS for component 1

Note: Indicating support of this capability in a band in a BC implies that only rel-16 monitoring can be configured in a CA configuration for the BC if the CA configuration includes the band and if rel-16 monitoring is configured for the band
	N/A
	N/A
	N/A
	This capability is signaled for SCS 15 kHz and 30 kHz. 

For =0 and 1, candidate value set for (X, Y, ): {(7, 3, ),  (4, 3, ),  (2, 2, )}

For component 1, a list of separate UE capabilities (X, Y, )for processing capability #1;

For component 1, a list of separate UE capabilities (X, Y, )for processing capability #2;
	Optional with capability signalling










Agreements:
· Agree in principle to introduce FG11-2d and 11-2e to URLLC UE features list as below
· FFS details
	11. 
NR_L1enh_URLLC
	11-2d
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span for MCG and for SCG when configured with NR-NR DC with Rel-16 PDCCH monitoring capability on all the serving cells
	1. Supported combination of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
	11-2
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured with NR-NR DC with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	1. Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· Candidate values for pdcch-BlindDetectionMCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· Candidate values for pdcch-BlindDetectionSCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
	11-2b
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)
	Optional with capability signalling



Agreements:
· For FG11-2d and 11-2e,
· In FG name, “configured with NR-NR DC” is changed to “configured for [synchronous] NR-DC operation”
· The component description of FG11-2d is updated as below and moved to Note:
· If the UE reports pdcch-BlindDetectionCA-r16, 
· “pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= pdcch-BlindDetectionCA-r16” is added to component 1 description
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
· Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability
· the value of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is 1,
· pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= .
· The component description of FG11-2e is updated as below and moved to Note:
· If the UE reports pdcch-BlindDetectionCA-r15, 
· Candidate values for pdcch-BlindDetectionMCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· Candidate values for pdcch-BlindDetectionSCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15>= pdcch-BlindDetectionCA-r15
· Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r15monitoringcapability
· Candidate values for pdcch-BlindDetectionMCG-UE-r15 is [0, 1, 2]
· Candidate values for pdcch-BlindDetectionSCG-UE-r15 is [0, 1, 2]
· pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15 >= 
· If the UE reports pdcch-BlindDetectionCA-r16, 
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
· pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16>= pdcch-BlindDetectionCA-r16
· Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is [0, 1]
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is [0, 1]
· pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= 


MIMO (1)
[102-e-NR-UEFeatures-eMIMO-01] Email discussion/approval for remaining issues on UE features for NR MIMO enhancements, till 8/20 – Ralf (AT&T)
· Finalize open issues of FG 16-1a-1: component descriptions, component candidate values, default values if any, how CSI-RS is counted when it is configured as CMR without dedicated IMR, whether/how capability of SP L1-SINR reporting is supported
· Finalize open issues of FG 16-1g: component descriptions, component candidate values, type
· Finalize open issues of FG 16-2a: component descriptions, component candidate values, type, prerequisites, FFS in component (5) 
· Finalize open issues of FG 16-2a-0: type
· Finalize open issues of FG 16-2a-1: type
· Finalize open issues of FG 16-2a-2: type
· Finalize open issues of FG 16-2a-3: type and note per Section  3.1 in R1-2005947
· Finalize open issues of FG 16-2a-10: prerequisites per Section  3.2 in R1-2005947
· Finalize open issues of FG 16-2c: component descriptions
· Finalize open issues of FG 16-2b-1: type
· Finalize open issues of FG 16-2b-1b: prerequisites per Section  3.3 in R1-2005947
· Finalize open issues of FG 16-2b-2: type
· Finalize open issues of FG 16-2b-3: type
· Finalize open issues of FG 16-2b-3a: type
· Finalize open issues of FG 16-2b-4: type
· Finalize open issues of FG 16-2b-5: component descriptions, type
· Finalize open issues of FG 16-3a: component descriptions, component candidate values
· Finalize open issues of FG 16-3b: component descriptions, component candidate values
· Finalize open issues of FG 16-5b: component descriptions
· Finalize open issues of FG 16-5c-2: component descriptions
· Finalize open issues of FG 16-5c-3: component descriptions
· Finalize open issues of FG 16-8: prerequisites and the following FFS 
· whether introduce codebook 3, where codebook 3 is down selected from {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2, NULL}
· the max number of combinations can be signaled in component 1
· the minimum requirement for component 2
· Maximum number of unicast PDSCHs for FDMSchemeB / TDMSchemeA per Section  3.5 in R1-2005947


PowerSaving (1)
[102-e-NR-UEFeatures-PowSav-01] Email discussion/approval for remaining issues on UE features for UE Power Savings, till 8/20 – Ralf (AT&T)
· clarify the interpretation of the FR1/FR2 differentiation bit for FG 19-1
· add, if any, a new component "Support of extended value range for aperiodic CSI-RS triggering offset" to FG 19-2

Positioning (1)
[102-e-NR-UEFeatures-Positioning-01] Email discussion/approval on UE features for NR positioning (17th – 20th August) – Hiroki (DCM)
· Whether to add a component of additional path report to FG13-6 and 13-11 or not
· Whether to replace FG13-12/12a with four FGs as proposed in R1-2005814 or not
· Whether/how to modify or merge FG13-15 and FG13-15a
· Whether/how to define new FG for simultaneous positioning SRS and MIMO SRS transmission for intra-band CA and inter-band CA
· Whether to add a note “Note: if the UE does not indicate this capability for a band or band combination, the UE does not support this positioning method in this band or band combination” in FG13-1/2a/2b/3a/3b/4a/4b or not
· Whether to add a note “Note: if the UE does not indicate this capability for a band, the UE does not support any pathloss estimates in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions in that band” in FG13-9e or not
· Whether FG13-11a is changed to per BC or not
· Whether to move component 1 of FG13-2/3/4 inside FG13-2a/3a/4a respectively or not
· Whether to add a note “Note: if the UE does not indicate this capability for a band in a band combination, the UE does not support SRS for Positioning in this band in the band combination” in FG13-8 or not

Agreements:
· Replace the current FG13-12 and FG13-12a with the following new FGs 13-12, 13-12a, 13-12b, and 13-12c
	13. NR Positioning
	13-12
	NR E-CID DL SSB RRM measurements with LPP support for NR Positioning
	1. NR E-CID DL SSB RRM measurements with LPP support for NR Positioning
	1-1
	No
	N/A
	
	Per UE
	No
	No
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-12a
	NR E-CID DL CSI-RS RRM measurements with LPP support for NR Positioning
	1. NR E-CID DL CSI-RS RRM measurements with LPP support for NR Positioning
	1-4
	No
	N/A
	
	Per UE
	No
	No
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-12
	SS-RSRP RRM measurements for NR E-CID Positioning
	1. Support of cell-specific SS-RSRP RRM measurements with LPP report for NR E-CID Positioning
2. Support of beam-specific SS-RSRP RRM measurements with LPP report for NR E-CID Positioning
	1-1
	No
	N/A
	
	Per UE
	No
	No
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-12a
	SS-RSRQ RRM measurements for NR E-CID Positioning
	1. Support of cell-specific SS-RSRQ RRM measurements with LPP report for NR E-CID Positioning
2. Support of beam-specific SS-RSRQ RRM measurements with LPP report for NR E-CID Positioning
	1-1
	No
	N/A
	
	Per UE
	No
	No
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-12b
	CSI-RSRP RRM measurements for NR E-CID Positioning
	1. Support of cell-specific CSI-RSRP RRM measurements with LPP report for NR E-CID Positioning
2. Support of beam-specific CSI-RSRP RRM measurements with LPP report for NR E-CID Positioning
	1-4
	No
	N/A
	
	Per UE
	No
	No
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	13. NR Positioning
	13-12c
	CSI-RSRQ RRM measurements for NR E-CID Positioning
	1. Support of cell-specific CSI-RSRQ RRM measurements with LPP report for NR E-CID Positioning
2. Support of beam-specific CSI-RSRQ RRM measurements with LPP report for NR E-CID Positioning
	1-4
	No
	N/A
	
	Per UE
	No
	No
	N/A
	Need for location server to know if the feature is supported.
	Optional with capability signaling



Agreements:
· Add the following Note in FG 13-1, 13-2a, 13-2b, 13-3a, 13-3b, 13-4a, 13-4b:
· Note: if the UE does not indicate this capability for a band or band combination, the UE does not support this positioning method in this band or band combination.

Agreements:
· Add the following Note in FG 13-9e:
· Note: if the UE does not indicate this capability for a band, the UE does not support any pathloss estimates in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions in that band.

[bookmark: _Hlk48891708]Agreements:
· Merge the existing FG13-15 and FG13-15a, with the note as below
· A new UE capability of simultaneous SRS transmission across multiple CCs within a band is introduced. With the candidate value {2}.
· The note on omission of capability reporting is added
	13. NR Positioning
	13-15
	Simultaneous SRS transmission within a band across multiple CCsfor intra-band CA
	1. The number of SRS resources for positioning on a symbol for intra-band CAwithin a band
Candidate values {1, 2}
Note: if the UE does not indicate this capability for a band, the UE does not support the feature in this band
	13-8
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling

	13. NR Positioning
	13-15a
	Simultaneous SRS transmission for inter-band CAa given BC
	1. The number of SRS resources for positioning on a symbol for inter-band CA a given BC
Candidate values {1, 2}
Note: For single-band BCs, it defines the capability for intra-band CA, and for BCs with at least two bands, it defines the capability for inter-band CA.
Note: if the UE does not indicate this capability for a band combination, the UE does not support the feature in this band combination
	13-8
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling



Agreements:
· A new UE capability of simultaneous positioning SRS and MIMO SRS transmission across multiple CCs within a band is introduced. With the candidate value {2}.
· A new UE capability of simultaneous positioning SRS and MIMO SRS transmission for a given BC is introduced. With the candidate value {2}.
	13. NR Positioning
	13-19
	Simultaneous positioning SRS and MIMO SRS transmission within a band across multiple CCs
	1. The number of SRS resources for positioning and SRS resource for MIMO on a symbol within a band
Candidate values {2}
Note: SRS resource for MIMO refers to SRS resource configured by SRS-Resource.
Note: If UE reports 2 for the candidate value, it means both the number of SRS resource for positioning and SRS resource for MIMO equals to 1.
Note: if the UE does not indicate this capability for a band, the UE does not support the feature in this band
	13-8
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling

	13. NR Positioning
	13-19a
	Simultaneous positioning SRS and MIMO SRS transmission for a given BC
	1. The number of SRS resources for positioning and SRS resource for MIMO on a symbol for a given BC
Candidate values {2}
Note: SRS resource for MIMO refers to SRS resource configured by SRS-Resource.
Note: If UE reports 2 for the candidate value, it means both the number of SRS resource for positioning and SRS resource for MIMO equals to 1.
Note: For single-band BCs, it defines the capability for intra-band CA, and for BCs with at least two bands, it defines the capability for inter-band CA.
Note: if the UE does not indicate this capability for a band combination, the UE does not support the feature in this band combination
	13-8
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	RAN1 kindly requests RAN2 to decide on the necessity for location server to know if the feature is supported
	Optional with capability signaling



[bookmark: _Hlk48891750]Agreements:
· Add the following Note in FG 13-8:
· Note: if the UE does not indicate this capability for a band in a band combination, the UE does not support SRS for Positioning in this band in the band combination.
· UE not supporting FG13-8 does not support FG13-8a or FG13-8b in the band in the band combination.
· The same approach is applicable to FG13-8c, FG13-8d, and FG13-8e.


Mobility Enhancements (2)
[102-e-NR-UEFeatures-MobEnh-01] Email discussion/approval for remaining issues on UE features for NR mobility enhancements, till 8/20 – Ralf (AT&T)
· whether to update the consequence if FG 21-1a and/or 21-1b is not supported by the UE

[102-e-NR-UEFeatures-MobEnh-02] Email discussion/approval for basic UE feature groups for NR mobility enhancements, till 8/26 – Ralf (AT&T)
· FG 21-1a is a basic FG for NR mobility enhancements
· FG 21-1b is optional with capability signaling

MR-DC/CA (1)
[102-e-NR-UEFeatures-MRDCCA-01] Email discussion/approval on UE features for MR-DC/CA (17th – 20th August) – Hiroki (DCM)
· Whether and how to define FG 18-4b.
· Whether and how to define FG 18-5c/5d, including values of X, reporting type, applicable PDCCH monitoring capability and corresponding potential further separate capability
· Whether to add “different only” as candidate value for FG18-5a/6a
· Whether/how to add candidate values for FG18-7
· Whether to modify “DL DCI” to “unicast DL DCI” in FG18-9 FG name
· Whether the note “This FG is for synchronous EN-DC” is kept or removed for FG18-2a/2b/3/3a/3b
· Whether/how to modify the prerequisite FG of FG18-3a/3b

Agreements:
· FG[18-4b] is removed
· Note: with assumption that relaxation of N value for SCell dormancy indication HARQ-ACK minimum processing timeline can be discussed in maintenance email discussion for SCell dormancy.

Agreements:
· For FG18-5c/5d, 
· It is optional with capability signaling
· At least X=4 for (15,120), (15,60), (30,120) and X=2 for (15,30), (30,60), (60,120 kHz) are supported
· With smaller value(s) of X as candidate values for reporting
· FFS: coupling/decoupling FGs for DL/UL scheduling 
· FFS: FDD/TDD differentiation on the value X
· FFS: Reporting type is per BC
· The note “This FG is applicable to the basic PDCCH monitoring capability 3-1” is added

Agreements:
· For FG18-5c/5d, 
· X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· Keep decoupling FGs for DL/UL scheduling
· The note is updated to “This FG is only applicable to the basic PDCCH monitoring capability 3-1”
· Reporting type is per FS
· Prerequisite FG is FG18-5 and FG18-5b for FG18-5c and FG18-5d, respectively

[bookmark: _Hlk48769375]Agreements:
· For FG18-5a/6a, 
· candidate values are {different only, both}.

Agreements:
· Include the following sentence into the LS to be sent to RAN2/4 with UE features list:
RAN1 understands that RAN2/RAN4 may discuss potential issues that may be specific to the following case related to FG18-7:
“PCell/PSCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig > SCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig”
RAN1 therefore asks RAN2/RAN4 to consider whether to add the following candidate values to FG18-7:
· PCell/PSCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig <= SCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig
· No restriction for SCS between PCell/PSCell and SCell

Agreements:
· Modify “DL DCI” to “unicast DL DCI” in FG18-9

Updated FL proposal 6:
· The note “[This FG is for synchronous EN-DC]” is removed from FG18-2a/3/3a

Agreements:
· The note “This FG is for synchronous EN-DC” is kept for FG18-2b/3b

Agreements:
· Change the prerequisite FG of FG 18-3a to “one of {18-2a, 18-3}” and change the prerequisite FG of 18-3b to “18-2”.


CLI/RIM (1)
[102-e-NR-UEFeatures-CLI/RIM-01] Email discussion/approval on UE features for CLI/RIM (17th – 19th August), Hiroki (DCM)
· Whether the slot in FG17-2 component 3 is a slot using the SCS of UE’s active DL BWP or a slot in SCS = 15kHz.

Agreements:
· Clarify that component 2 is the maximum number of measurement resources across all CCs configured for SRS-RSRP measurement
· Clarify that component 3 is the maximum number of measurement resources across all CCs configured for SRS-RSRP measurement within a slot
· RAN1 continues discussion on the definition of "within a slot" and counting rule

Updated FL proposal:
· For component 3 of FG17-2
· A slot is based on minimum SCS among active BWPs across all CCs configured for SRS-RSRP measurement
· A SRS resource occasion that UE needs to be processed is counted as one measurement resource


TEIs (2)
[102-e-NR-UEFeatures-TEI-01] Email discussion/approval on UE features for NR TEI (17th – 20th August) – Hiroki (DCM)
· Whether to change type of FG14-2 to “per UE” and to apply the DSS bands the UE support or not

Agreements:
· The reporting type of FG14-2 is kept as “per band”

[102-e-NR-UEFeatures-TEI-02] Email discussion/approval on mandatory/optional for NR TEI (after the completion of TEI-01) by 8/26 – Hiroki (DCM)
· Whether the FG14-8 is mandatory with capability signaling or optional with capability signaling, including possibility of mandatory for UEs supporting with 4 or more carriers

Updated FL proposal:
· FG14-8 is optional with capability signaling


Others (1)
[102-e-NR-UEFeatures-Others-01] Email discussion/approval on new FGs that are not dedicated to a specific Rel-16 work item/TEI (17th – 20th August), Hiroki (DCM)
· Whether/how to define new FGs related to PUCCH group based on proposals in R1-2006482 and potentially following points
· A UE should not be mandated to support the case where cells from different NR PUCCH groups are in the same TAG, but there is no such capability signalling in Rel.15.
· A UE should not be mandated to support the case where cells from two NR PUCCH groups are in the same band, but there is no such capability signalling in Rel.15
· Whether/how to define new FG for supporting offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching for UEs supporting PDCCH capabilities besides FG 3-1
· Whether/how to define new FG for supporting partial cancellation of configured PUCCH/PUSCH/PRACH due to dynamic SFI, dynamically granted PDSCH and CSI-RS, and UE behavior for UE not supporting the FG

Working assumption:
· For NR-CA with three or four different SCSs in a band combination, new Rel-16 FGs are introduced for following purposes 
· UE wants to indicate one PUCCH group comprising DLs with three/four different numerologies.
· UE wants to indicate preferred UL [either bands or SCSs] to send PUCCH.
· Note: This is a very specific case which hasn’t been supported in Rel-15 (the only use case is FR1+FR1+FR2 CA with DSS) although there is other way to implement.
· UE wants to indicate two PUCCH groups where at least one PUCCH group has two numerologies
· UE wants to indicate DL [either bands or SCSs] combination to be mapped to for each PUCCH group.
· UE wants to indicate preferred UL [either bands or SCSs] to send two PUCCHs with different numerologies.
· Note: Indication of two PUCCH bands with the same numerology can be supported by Rel-15 twoPUCCH-Group.
· Note: potential NBC issue due to above proposals should be avoided.


[bookmark: _Hlk49519675]Email discussion/approval on following proposed working assumption till 4th September
Proposed working assumption:
· For NR-CA with three or more bands even with [one or] two different SCSs in a band combination, new Rel-16 FGs are introduced for following purposes 
· UE wants to indicate two PUCCH groups
· UE wants to indicate DL [either duplex mode, licensed/unlicensed, FR, bands or SCSs] combination to be mapped to for each PUCCH group.
· UE wants to indicate preferred UL [either duplex mode, licensed/unlicensed, FR, bands or SCSs] to send two PUCCHs.
· Note: at least some of above purposes may or may not be solved by RAN2 on-going discussion and/or clarification on existing Rel-15 capabilities
· Note: potential NBC issue due to above proposals should be avoided.


[bookmark: _Hlk49519752]Email discussion/approval on following FL proposal till 4th September
Updated FL proposal:
· A new FG(s) for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching is/are introduced.
	2-58a
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 [TBD: other potential candidate values] symbols offset between aperiodic SRS triggering and transmission 
	2-53
	Yes
	N/A
	
	Per FS
	n/a
	n/a
	n/a
	
	Optional with capability signalling
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