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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion/approval regarding UE features for NR TEIs.

[101-e-NR-UEFeatures-TEIs-01] Email discussion/approval on feature group structure for NR TEI (25th – 27th May) – (DCM, Hiroki)
· Discuss and decide whether FG14-5a (Half-duplex UE behaviour in TDD CA with different SCS) is kept or removed
· Discuss and decide whether FG14-7 (New capability for beamSwitchTiming values of 224 and 336) is kept or removed
· Discuss and decide whether FG14-8 (Active BWP when receiving the CSI triggering DCI and when receiving the associated CSI-RS) is kept or removed
· Discuss and decide capability signaling design for FG(s) decided to be kept/added in this email discussion (if any)



- 1/21 -
1. 
1. Discussion on UE features for NR TEI
2.1	FG[14-5a]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14. NR TEI
	14-5
	Half-duplex UE behaviour in TDD CA for same SCS
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with same SCS
	6-5 and simultaneousRxTxInterBandCA not supported
	Yes
	N/A
	
	FFS: [Per BC or Per FS or Per UE]
	[N/A or No] (TDD only)
	[N/A or Yes or No]
	[N/A]
	Half duplex Ues that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	FFS: [Mandatory with capability signaling for intra-band CA band and for inter-band CA in band combination without RAN4 FG 2-5 capability or Optional with capability signaling]

	14. NR TEI
	[14-5a]
	Half-duplex UE behaviour in TDD CA with different SCS
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with different SCS
	TBD
	Yes
	N/A
	
	FFS: [Per BC or Per FS or Per UE]
	[N/A or No] (TDD only)
	[N/A or Yes or No]
	[N/A]
	Half duplex Ues that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	FFS: [Mandatory with capability signaling for intra-band CA band and for inter-band CA in band combination without RAN4 FG 2-5 capability or Optional with capability signaling]



· FG14-5a
· Necessity
· FG is removed: [9], [10], [11]
· FG is kept: [8], [12]
· Capability signaling design
· Same as 14-5: [5], [12]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[5]
	In RAN1#100-e, the following agreements are made for half-duplex CA so FG14-5 and FG14-5a should be optional with capability signaling.
Agreements:
Following working assumption is confirmed as agreement with following updates.
Regarding TEI “Half-duplex operation in CA”
· A new UE capability to indicate the support for directional collision handling between reference and other cell(s) is introduced.
· A new RRC  parameter to activate directional collision handling between reference and other cell(s).
· Note that: For Half-duplex Ues, Ues that do not indicate the support of this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.
Proposal #3: For FG14-5, it’s proposed as follows.
· Type: Per BC
· TDD/FDD differentiation: N/A (TDD only)
· FR1/FR2 differentiation: N/A
· M/O: Optional with capability signalling
Proposal #4: For FG14-5a, it’s proposed as follows if agreed to support different SCS case in Rel-16.
· Type: Per BC
· TDD/FDD differentiation: N/A (TDD only)
· FR1/FR2 differentiation: N/A
· M/O: Optional with capability signalling

	[8]
	For FG 14-5, per band combination reporting is preferred for FG 14-5, since the pre-requisite operation is CA which is per band combination reported. 
For FG 14-5a, there may be different requirement on UE implementation for the same SCS case and different SCS case. So, it is fine to keep 14-5a is a separate FG additional to 14-5.

Proposal 3: In FG 14-5, it is fine to keep 14-5a as a separate row for different SCS cases, and both 14-5 and 14-5a are with per band combination reporting.

	[9]
	[14-5a] 	Half-duplex UE behaviour in TDD CA with different SCS
· It is OK to remove the FG if no UE vendors are interested in the FG.

	[10]
	Regarding half-duplex UE behavior in TDD CA with different SCS ([14-5a]), RAN1 couldn’t reach a consensus to specify it in previous meetings. Considering the current situation and for stable Rel-16 specification including ASN.1 at June, we think we should delete [14-5a] at least for now.
Proposal 7: FG[14-5a] is removed.

Regarding the reporting type of 14-5, we think per BC is acceptable for majority companies. Also, it can be optional with capability signaling.
Proposal 8: The reporting type of 14-5 is per BC.
Proposal 9: The FG14-5 is optional with capability signaling.

	[11]
	FG 14-5
· Needs to be optional, was already agreed in Rel-15
· Should be per BC
FG 14-5a
· FG 14-5a can be removed. We believe that different SCS is unlikely for the time being, since half-duplex should only occur between TDD bands within FR1, where SCS 30kHz is the prevalent option.

	[12]
	· 14-5: Per BC should be sufficient.
· 14-5a can be confirmed from our point view, same pre-requisites and overall structure as 14-5.



Based on above, following FL proposals are made.
FL proposal 1:
· FG[14-5a] is removed from the UE features list for NR TEIs

Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Moderator (NTT DOCOMO)
	The FL recommends to discuss whether different SCS case is supported or not in [101-e-NR-TEIs-02] first, and then the outcome of the discussion can be reflected here.

	Nokia, NSB
	While the proposal from the FL is sensible we would like to note there is a mismatch on the timeline for the two email discussions, and this one is supposed to conclude before TEIs-02.

	Apple
	We support FL proposal 

	Huawei, HiSilicon
	We prefer to confirm FG 14-5a. otherwise the different SCS case will be missing for the functionality.

	Qualcomm
	Agree with FL proposal 1

	Ericsson
	Agree with FL proposal 1

	ZTE
	Agree with FL proposal 1.

	Moderator (NTT DOCOMO)
	According to the discussion in [101-e-NR-TEIs-02], it seems agreeable to not support mixed numerology case for HD operation in CA in Rel-16.
Therefore, FL proposal 1 should also be agreeable.

	Huawei, HiSilicon(2)
	We prefer to keep the functionality. But, the discussion should follow the conclusion in [TEIs-02], if it is agreed that different SCS is not supported, we are fine to remove it here.

	Moderator (NTT DOCOMO)
	In [101-e-NR-TEIs-02], following conclusion was made.
Conclusion:
· Not support the mixed numerology case for HD operation in CA in Rel-16
Therefore, FL proposal 1 should be agreed.





2.2	FG[14-7]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14. NR TEI
	[14-7]
	New capability for beamSwitchTiming values of 224 and 336
	[48 is used as the beam switching threshold for Ues reporting 224 or 336
When using sym224 and sym336, beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.]
	TBD
[2-28]
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR2 only)
	N/A
	FFS: relationship with beamSwitchTiming for FG2-28

Agreements:
・48 is used as the beam switching threshold for Ues reporting 224 or 336
ØWhen using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
	Optional with capability signaling



· Necessity of FG
· FG is kept: [4], [5], [6], [7], [9], [10], [11]
· LS should be sent to RAN2 if the FG is introduced: [2], [6], [8]
· FG is removed: [3]
· Components
· Update the component to “Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’”: [6]
· Add a new component “Support for scheduling aperiodic CSI-RS for beam management with an offset smaller than the beam switching threshold”: [9]
· Note
· Relationship with 2-28
· Mandate UE reporting both Rel-15 and Rel-16 capability of beam switching timing for the same band to report beam switching timing of 48 for Rel-15: [6], [10]
· Simultaneous indication of FG 2-28 and FG 14-7 is not allowed: [4]
· Separate from 2-28: [11]
· Others
· An RRC configuration parameter is added to indicate whether 48 symbol or less is assumed by the gNB: [11]
· Clarify that “the per band capability is from the perspective of the scheduled cell in case of cross-carrier scheduling”: [11]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[2]
	If RAN1 agrees to introduce this UE feature, relevant changes to 38.331 and 38.306 are required, an LS should be sent to RAN2 informing the agreement. It is clear that Rel-15 UE will not report beamSwitchTiming values of 224 and 336 since the UE behavior in 38.214 is not defined. 
However, with introduction of this UE feature, a Rel-16 UE may report Rel-15 capability beamSwitchTiming as one of the values of {14, 28, 48} and Rel-16 capability e.g. beamSwitchTiming-r16 as one the values of {224, 336}. In this scenario when DCI triggering of aperiodic CSI-RS resource configured with repetition ‘ON’ the Rel-16 beam switch timing applies. For all other cases of DCI triggering aperiodic CSI-RS resource the Rel-15 beam switch timing applies.

	[3]
	Firstly, we slightly prefer not to introduce a new RRC for enabling this feature. It is due to the fact that the UE also can realize whether the gNB is Rel-16 or Rel-15 according to the system information message, e.g., SIB1-> SIB1-v16xy-IEs -> idleModeMeasurements-r16; SIB1-> SIB1-v16xy-IEs ->posSI-SchedulingInfoList-r16；SIB2-> relaxedMeasurement-r16.# for measurement relaxation of power saving；or SIB11. When realizing that it accesses the rel-16 gNB, the UE can report one out of {224, 336}. It is the reason that reusing Rel-15 UE capability is sufficient.
Then, even if a new Rel-16 capability is introduced e.g. beamSwitchTiming-r16, the current description of beamSwitchTiming feature above is sufficient. Finally, Rel-16 gNB will only check this new Rel-16 capability parameter to obtain A-CSI-RS beamswitching timing. Except the parameter name, we do not need to do any other changes in RAN1 spec. An example for text proposal for RAN1 spec update is provided here.
	TS 38.214 Section 5.2.1.5.1
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336}.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336}, periodic CSI-RS, semi-persistent CSI-RS;
-	else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, or is equal to or greater than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.


Proposal 1: Remove [14-7] or keep the text as it is in the current UE feature list except that the brackets are removed.

	[4]
	This feature group can be kept to avoid potential ambiguity when Rel-16 UE access to Rel-15 gNB or vice versa. If both FG 2-28 and FG 14-7 are reported, it is difficult for gNB to figure out the actual UE capability. In order to solve this issue, simultaneous indication of FG 2-28 and FG 14-7 shall be precluded.
Proposal 1:
· Keep FG 14-7 and add a note that simultaneous indication of FG 2-28 and FG 14-7 is not allowed.

	[5]
	Proposal #5: Keep FG14-7

	[6]
	In RAN1#98 it was agreed to define UE behaviour in Rel-16 for the UE indicating beam switching time of 224 and 336 for aperiodic CSI-RS. 
	Agreements:
· 48 is used as the beam switching threshold for UEs reporting 224 or 336
· When using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.


Based on the agreement TP was agreed to TS 38.214 [2] and LS was sent to RAN2 [3]. The text in CR and LS to RAN2, however, assumes the Rel-15 UE capability will be used to indicate the values of 224 and 336. 
It should be noted that in the UE is not aware which functionality is supported by the gNB. Due to such uncertainty UE is unlikely to report 224 or 336 values using Rel-15 capability to ensure backward compatibility for the “old” gNB potentially not supporting UE behaviour for beam switching timing of 224 and 336. Then, the agreed enhancement for aperiodic CSI-RS based on Rel-15 capability indication becomes useless. 
Observation: 
· Rel-15 capability signalling is not suitable for indication of the beam switching timing of 224 and 336. 
In order to solve the problem, it is necessarily to introduce Rel-16 capability for (e.g., beamSwitchTiming-r16) indicating new values of {224, 336} while keep supporting Rel-15 capability for the backward compatibility purpose without any changes. New UE behaviour in TS 38.214 defining threshold of 48 symbols for aperiodic CSI-RS can be enabled depending whether UE includes Rel-16 capability or not. 
It should be also noted that Rel-16 enhancement with beam switching timing of {224, 336} is supported based on UE capability and without explicit RRC configuration from gNB. Such approach was not recommended by RAN2 in the LS [4]. As the result ambiguity may occur on the actually assumed threshold for aperiodic CSI-RS, if UE in Rel-15 indicates beamSwitchTiming value other than 48 and also include new beamSwitchTiming-r16 in Rel-16 implying threshold of 48 according to TS 38.214. 
To avoid ambiguity on the actually assumed threshold for aperiodic CSI-RS without explicit RRC signalling, UE including Rel-16 capability of {224, 336} should be required to include the value of 48 using Rel-15 beamSwitchTiming.
Summarizing discussion above the following proposals can be made: 
Proposal: 
· Introduce Rel-16 capability indicating beam switching timing of 224 and 336 while keep Rel-15 capability and UE behaviour unchanged. 
· Mandate UE reporting both Rel-15 and Rel-16 capability of beam switching timing for the same band to report beam switching timing of 48 for Rel-15 to avoid ambiguity on the assumed QCL threshold. 
· Send LS to RAN2 to update previous RAN1 agreement on the enhancement
	[14-7]
	New capability for  beamSwitchTiming values of 224 and 336
	1. 48 is used as the beam switching threshold for UEs reporting 224 or 336
2. When using sym224 and sym336, beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.

1. Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’.
	[2-28]
	FFS: [per UE or per band]

Per band
	FFS: whether this FG is necessary or not

FFS: relationship with beamSwitchTiming for FG2-28

Component 1: candidate values {224, 336}

NOTE: UE indicating beamSwitchTiming-16 and beamSwitchTiming for the same band shall set beamSwitchTiming to 48


Agreements:
48 is used as the beam switching threshold for UEs reporting 224 or 336
When using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.


The TPs capturing the above proposals to TS 38.306 are provided below:
	beamSwitchTiming-16
beamSwitchTiming-16 of value (sym224 or sym336) indicates the minimum number of required OFDM symbols between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’. UE indicating beamSwitchTiming-16 and beamSwitchTiming for the same band shall set beamSwitchTiming to 48.
	Band
	No
	No
	FR2 only




	[7]
	In Rel-16, the reporting of 224/336 has been introduced. If we reuse Rel-15 UE capability signalling to report 224 or 336, then the UE cannot report other value for beamSwitchTiming. Then if a gNB only supporting Rel-15 receives such a reporting, it will failed to interpret this signalling. As a result, all Rel-16 UE have to report small values for backward compatibility, i.e., this new FG will not be used. 
For the completion of this TEI feature, we propose to keep 14.7
Proposal 3: Keep 14.7 New capability for beamSwitchTiming values of 224 and 336 

	[8]
	For 14-7, If introduce a new UE capability for 224/336 in Rel-16, then the following issues should be addressed:
· The current spec for R16 is already based on reusing the UE capability in Rel-15, if new row introduced, then the beamswitching timing in current 38.306 need to be updated accordingly.
· If the beam-switching timing in R15 and R16 are reported with different values, how to handle the miss-match? The issue also need to be addressed. 
· Aligned with Rel-15, it should be per Band.

	[9]
	[14-7] 	New capability for beamSwitchTiming values of 224 and 336
· Ericsson is supportive of the new feature.
· The following component should be added
3) 	Support for scheduling aperiodic CSI-RS for beam management with an offset smaller than the beam switching threshold.

	[10]
	We think that FG 14-7 should be kept (i.e., bracket should be removed), and UE reporting 14-7 should report the value 48 (not the same value as 14-7) for FG2-28 for the same band based on the specified behavior for beam switching.
Proposal 10: FG 14-7 is kept (i.e., bracket is removed).
Proposal 11: The prerequisite FG for 14-7 is 2-28 with value 48.

	[11]
	· Should be per band and FR2 only
· In the column: “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”, add “the per band capability is from the perspective of the scheduled cell in case of cross-carrier scheduling”
· FG 14-7 should be separate from FG 2-28
· There should be an RRC configuration parameter added to indicate whether 48 symbol or less is assumed by the gNB 



Based on above, following FL proposals are made.
Updated FL proposal 2:
· FG14-7 is kept in the UE features list for NR TEIs
· Update the component to “Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’”
· Prerequisite feature group for FG14-7 is “2-28”
· Candidate values for FG14-7 are {224, 336}
	14. NR TEI
	[14-7]
	New capability for beamSwitchTiming values of 224 and 336
	1. Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’[48 is used as the beam switching threshold for Ues reporting 224 or 336
2. When using sym224 and sym336, beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.]
	TBD
[2-28]
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR2 only)
	N/A
	FFS: relationship with beamSwitchTiming for FG2-28
Component 1: candidate values {224, 336}

When UE does not report beamSwitchTiming-16 (FG14-7), the default value of beamSwitchTiming-16 is reported value of beamSwitchTiming (FG2-28).

UE is not expected to report sym224 or sym336 for beamSwitchTiming

When UE reports beamSwitchTiming-16, the beam switching threshold for aperiodic CSI-RS is assumed to be 48 OFDM symbols.

Agreements:
・48 is used as the beam switching threshold for Ues reporting 224 or 336
ØWhen using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
	Optional with capability signaling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Moderator (NTT DOCOMO)
	The FL recommends to discuss whether the FG14-7 is necessary or not in [101-e-NR-TEIs-03] first, and then the outcome of the discussion can be reflected here.

	Nokia, NSB
	The FL proposal is not clear to us, as there is no TEIs-03 email thread, and we believe the discussion fits better into this thread that is dealing with the overall structure of the FGs. Otherwise same comment as above on mismatched timeline.

	ZTE
	We support to introduce a new RRC parameter to enable this function, but do NOT support the component discrption “indicate whether 48 symbol or less is assumed by the gNB when UE reports FG14-7” that is to introduce a new UE behavior, e.g., two independent UE capability values for intra-panel beam switching and inter-panel beam switching, which were rejected in the previous RAN1 meetings.
In our views, 
· If the RRC parameter of enabling new capability for beamSwitchTiming values of 224 and 336 is provided,  the UE capability signaling FG 14-7 and corresponding UE behavior are used;
· Otherwise, the UE capability signaling FG 2-28 and corresponding UE behavior are used.
Meanwhile, 48 is used as the beam switching threshold for UE’s reporting 224 or 336 should be kepted unchanged for the component, i.e.,
· Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’. [48 is used as the beam switching threshold for Ues UE’s reporting 224 or 336]
Also, the restriction that UE reporting FG14-7 shall report beam switching timing of 48 for FG2-28 is redundant and should be removed, from RAN1 spec perspective, i.e.,
· UE reporting FG14-7 shall report beam switching timing of 48 for FG2-28 

Consequently, we can support the FL proposal with the following modifications
· FG14-7 is kept in the UE features list for NR TEIs (depending on [101-e-NR-TEIs-03])
· Update the component to “Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’”
· Prerequisite feature group for FG14-7 is “2-28”
· UE reporting FG14-7 shall report beam switching timing of 48 for FG2-28
· Candidate values for FG14-7 are {224, 336}
· An RRC configuration parameter is added to indicate whether new capability for beamSwitchTiming values of 224 and 336 as in FG14-7 is used by gNB 48 symbol or less is assumed by the gNB when UE reports FG14-7
· If the RRC parameter of enabling new capability for beamSwitchTiming values of 224 and 336 is provided,  the UE capability signaling FG 14-7 and corresponding UE behavior are valid;
· Otherwise, the UE capability signaling FG 2-28 and corresponding UE behavior are valid.


	Apple
	We support to keep FG14-7, however, we do not support the clarification “UE reporting FG14-7 shall report beam switching timing of 48 for FG2-28”. This issue is now also being discussed in [101-e-NR-TEIs-03].
224 and 336 were introduced to handle the case that UE may need much longer beam switching delay if it involves activation of a dormant antenna panel. In the end, it is unfortunate that it was associated with. CSI-RS resource set with repetition on. Having said that, it is not reasonable to limit the beam switching time for the other cases to be 48, i.e. to the active antenna panel or within the same antenna panel, when UE prefer 224 or 336 for dormant antenna panel switch. 
We would like to revisit this after the email discussion [101-e-NR-TEIs-03] becomes clear.	

	Vivo
	We are also fine to keep FG14-7. As commented by others condition on UE reported value 48 for FG2-28 not needed. If the Rel-16 UE reports smaller value for F2-28 which is applicable for all cases except aperiodic CSI-RS is configured with repetition “ON”,  the value reported for FG14-7 is only applicable for aperiodic CSI-RS is configured with repetition “ON”

	OPPO
	Support to keep FG14-7

	Huawei, HiSilicon (1)
	Confused for the FL proposal. If the new RRC introduced for indicating Rel-16 224/336 behavior, then 14-7 is not necessary. The previous 2-28 have include the values 224/336, UE receive the R16 RRC signaling, then using 48, if not received, reuse Rel-15 behavior.

	Qualcomm
	FG14-7 should be per band and FR2 only
In the column: “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”, add “the per band capability is from the perspective of the scheduled cell in case of cross-carrier scheduling”
There should be an RRC configuration parameter added to indicate whether 48 symbol or less is assumed by the gNB 
We don’t agree with the following: “UE reporting FG14-7 shall report beam switching timing of 48 for FG2-28”. The UE should be able to signal any of the values in the set {14, 28, 48} in the Rel-15 signaling. As long as the Rel-16 mode RRC configuration is introduced, there doesn’t seem to be any ambiguity and it is unnecessary to introduce the restriction to only allow 48 as the Rel-15 signaled value.

	Ericsson
	Support to keep FG14-7

	CATT
	We support to keep FG 14-7. The intention of the TEI is to enable value of 336 and 224 in Rel-16 for aperiodic CSI-RS. There is no motivation for UE to report more than one value. We don’t think UE will report FG 2-28 and FG 14-7 simultaneously. FG 2-28 does not have to be a prerequisite of FG 14-7, and RRC signaling is not needed either.

	Moderator (NTT DOCOMO)
	According to the discussion in [101-e-NR-TEIs-03], it seems agreeable to keep FG14-7, but FL proposal 2 should be updated as below.
· FG14-7 is kept in the UE features list for NR TEIs (depending on [101-e-NR-TEIs-03])
· Update the component to “Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’”
· Prerequisite feature group for FG14-7 is “2-28”
· Candidate values for FG14-7 are {224, 336}
· Add following notes for clarification
· When UE does not report beamSwitchTiming-16 (FG14-7), the default value of beamSwitchTiming-16 is reported value of beamSwitchTiming (FG2-28).
· UE is not expected to report sym224 or sym336 for beamSwitchTiming
· When UE reports beamSwitchTiming-16, the beam switching threshold for aperiodic CSI-RS is assumed to be 48 OFDM symbols.
· An RRC configuration parameter is added to indicate whether 48 symbol or less is assumed by the gNB when UE reports FG14-7


	Huawei, HiSilicon (2)
	Based on the discussion in TEI-03, the proposal should be further updated, where the cadicated values are updated
Updated FL proposal 1: in TEI-03
· Introduce the new capability signaling for aperiodic CSI-RS triggering with beam switching timing (FG14-7 in UE features list)
· Followings are clarified for FG14-7 (beamSwitchTiming-16) in the UE features list
· Candidate values of beamSwitchTiming-16 include {14, 28, 48, 224, 336}
· An RRC configuration parameter is added to indicate the beam switch threshold that UE should apply


	Moderator (NTT DOCOMO)
	According to the latest proposal in [101-e-NR-TEIs-03], FL proposal 2 is further updated.

	Intel
	We propose to cancel discussion on this issue in this email thread due to parallel discussion on the same issue in NR-TEIs-3.
Reagrding proposal:
1. The compoenent name is incorrect considering that only 224, 336 are applicable to repetition ‘ON’
2. If {14, 28, 48} are kept in Rel-16, we need to clarify that Rel-16 NW should drop Rel-15 beamSwitchTiming
· FG14-7 is kept in the UE features list for NR TEIs
· Update the component to “Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’”
· Prerequisite feature group for FG14-7 is “2-28”
· Candidate values for FG14-7 are {14, 28, 48, 224, 336}
· 
 

	ZTE
	We think this proposal can be updated once TEI-03 is concluded. We can also cancel the discussion on this issue in UEFeatures-TEIs-01.

	Moderator (NTT DOCOMO)
	Based on the discussion in [101-e-NR-TEIs-03], following final proposal has been made.
· Introduce a new capability signaling for aperiodic CSI-RS triggering with beam switching timing (FG14-7 in UE features list)
· Followings are clarified for FG14-7 (beamSwitchTiming-r16) in the UE features list
· Candidate values of beamSwitchTiming-r16 include {224, 336}
· An RRC configuration parameter is added to indicate the UE behavior for AP-CSI-RS beam switching in Rel-16
· When provided, the UE behavior agreed in Rel-16 TEI is performed, with beamSwitchTiming-r16 as input
· Otherwise, the UE behavior specified in Rel-15 is performed, with beamSwitchTiming as input
Therefore, FL proposal 2 is updated accordingly.

	Moderator (NTT DOCOMO)
	Based on the situation in [101-e-NR-TEI-03], the updated FL proposal 2 should be agreeable.






2.3	FG[14-8]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14. NR TEI
	[14-8]
	Active BWP when receiving the CSI triggering DCI and when receiving the associated CSI-RS
	1. For a given CSI report, whether UE supports to receive the CSI triggering DCI in a different active DL BWP from receiving the associated CSI-RS, in the carrier of the serving cell expecting to receive the associated CSI-RS.
	TBD
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



· Necessity of FG
· FG is kept: [7], [8], [9], [10], [11], [12]
· FG is removed: [3], [4]
· Components
· Keep current text: [3]
· Update to “CSI reporting with CSI trigger states containing non-active BWP”: [7]
· Update to “CSI report being triggered for non-active BWP in the same slot after triggering of BWP switch”: [9]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[3]
	In last meeting, there is a proposal to indicate the UE support of CSI trigger states containing inactive BWP. However, we don’t think an FG is needed for the allowing CSI trigger states containing inactive BWP due to the following reasons.
· We think to allow CSI trigger states containing inactive BWP is a critical correction of CSI triggering in Rel-15 when multiple CCs and BWPs are involved. For the implementation with only one BWP in one CC, there is no impact. 
· If a Rel-16 UE does not support CSI triggering containing inactive BWP, its behaviour is not clear as the current Rel-16 specification does not mention this.
· gNB can know whether a UE is a Rel-15 UE or Rel-16 UE. For a Rel-16 UE, gNB would know it allows CSI triggering states containing inactive BWP. There is no ambiguity here.
Further, the following comments are from the proponent of adding an FG for CSI triggering states containing inactive BWP.
Just to clarify, there are two enhancements in this TEI compared to Rel-15,
1. Allowing CSI trigger state containing CSI reports on different BWPs (e.g., inactive BWP and active BWP)
2. The timing determine whether the BWP is active is the time receiving the CSI-RS.
a. To achieve this, UE would expect to receive a BWP switching together with the CSI trigger in the same slot (but may be different PDCCH span, 214 specifies this)
We believe the second issue is more essential, so believe a separation in UE feature is needed.
The main concern is the second bullet, I,e., the main complexity here is to handle the possibility of receiving CSI triggering DCI and DL BWP switching DCI at the same time. Then we propose the current text in the UE feature list.
	14-8
	Active BWP when receiving the CSI triggering DCI and when receiving the associated CSI-RS 
	For a given CSI report, whether UE supports to receive the CSI triggering DCI in a different active DL BWP from receiving the associated CSI-RS, in the carrier of the serving cell expecting to receive the associated CSI-RS.


If UE signals NO for this new 14-8, UE will not go over the following bullets in RAN1 specification, i.e., UE can decide whether to process a triggered CSI report once receiving the DCI. Specifically, if UE receives a CSI triggering DCI in one slot and a BWP switching DCI, UE can just rely on the decoding of the CSI triggering DCI to determine whether the CSI report is processed or dropped. That is, if the triggered CSI is for the BWP same as the active BWP receiving the triggering DCI, UE will process it. Otherwise, UE will just drop it. The determination will not be impacted by the BWP switching DCI. The change on RAN1 specification is very small, e.g., the following. 
In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, if the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI subject to UE capability,
- the last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the DCI carrying the CSI trigger, irrespective of whether they are in the same carrier of a serving cell or not and irrespective of whether they are in the same SCS or not;
- the UE is not expected to have any other BWP switching in that carrier after the last symbol of the PDCCH span covering the DCI carrying the CSI trigger and before the first symbol of the triggered NZP CSI-RS or CSI-IM. 
Proposal 2: Remove [14-8] or keep the text as it is in the current UE feature list.

	[4]
	This feature group relates to the TEI agreed in RAN1#98 meeting: TEI – “CSI trigger states containing non-active BWP”. The purpose of this TEI is to solve the critical issue that gNB cannot trigger a trigger state that includes a CSI report for non-active BWP in Rel-15. In order to address the concern on UE processing complexity, the following relaxation was agreed. 
· The above non-active BWP is the non-active BWP when receiving the associated CSI-RS with the following relaxation for UE processing. 
· In the CC of the associated CSI-RS, if the active BWP when receiving the CSI-RS is different from the active BWP when receiving the triggering DCI
· The last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the CSI trigger DCI, irrespective of whether they are in the same CC or not and irrespective of whether they are in the same SCS or not.
· The UE is not expected to have any other BWP switching in that CC after the last symbol of the PDCCH span covering CSI trigger DCI and before the first symbol of the triggered CSI-RS resource.
It is a relaxation on the timing of determining active BWP. Without the relaxation, UE needs to measure CSI-RS whenever the NZP CSI-RS is in active BWP. With the relaxation, UE does not need to measure and report CSI if BWP switching is triggered after the trigger of A-CSI. We don’t need separate FG for a relaxation.
In addition, UE behavior if not supporting this feature has not been defined in specifications. If this UE feature is to be introduced, RAN1 discussion on the behavior is needed. At this stage, we should strive for stabilizing RAN1 specification but not introducing new UE behaviors.
Proposal 2:
· Remove FG 14-8.

	[7]
	As a Rel-16 feature, it should be optional. Accordingly, UE capability signaling is needed.  However the current formula has modified this original intention, thus we propose to reuse the original FG.
Proposal 4: Keep 14.8 and ruse the orginal FG as follows
	14-8
	CSI trigger states containing non-active BWP
	CSI reporting with CSI trigger states containing non-active BWP




	[8]
	For 14-8, it is fine to keep the FG.

	[9]
	[14-8] 	Active BWP when receiving the CSI triggering DCI and when receiving the associated CSI-RS
· The current description of the FG doesn’t seem to reflect the TEI discussion. Maybe change the description as “CSI report being triggered for non-active BWP in the same slot after triggering of BWP switch”.

	[10]
	Although we originally thought that this FG is not necessary and all Rel-16 Ues should support this functionality, we can accept to have this capability to have some time for implementing/testing this functionality.
Proposal 12: FG 14-8 is kept (i.e., bracket is removed).

	[11]
	· Should be optional with capability signaling

	[12]
	· 14-8: it is OK to confirm it. Type is per UE.



Based on above, following FL proposals are made.
Updated FL proposal 3:
· FG14-8 is kept in the UE features list for NR TEIs
· “TBD” is removed from prerequisite feature groups for FG14-8
· The FG name and component are changed to “CSI trigger states containing non-active BWP”
· RAN1 agreements for the TEI “CSI trigger states containing non-active BWP” is added in the note
· FFS: necessary TP due to introduction of this FG

	14. NR TEI
	[14-8]
	Active BWP when receiving the CSI triggering DCI and when receiving the associated CSI-RSCSI trigger states containing non-active BWP
	1. CSI trigger states containing non-active BWPFor a given CSI report, whether UE supports to receive the CSI triggering DCI in a different active DL BWP from receiving the associated CSI-RS, in the carrier of the serving cell expecting to receive the associated CSI-RS.
	TBD
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	Agreements:
TEI – “CSI trigger states containing non-active BWP”
・When a UE is triggered with a CSI report for a DL BWP that is non-active, the UE is not expected to report the CSI for the non-active BWP and the CSI report associated with the BWP is omitted.
・When a UE is triggered with aperiodic CSI-RS in a DL BWP that is non-active, the UE is not expected to measure the aperiodic CSI-RS. 
・The above non-active BWP is the non-active BWP when receiving the associated CSI-RS with the following relaxation for UE processing. 
In the CC of the associated CSI-RS, if the active BWP when receiving the CSI-RS is different from the active BWP when receiving the triggering DCI
The last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the CSI trigger DCI, irrespective of whether they are in the same CC or not and irrespective of whether they are in the same SCS or not.
The UE is not expected to have any other BWP switching in that CC after the last symbol of the PDCCH span covering CSI trigger DCI and before the first symbol of the triggered CSI-RS resource.
・Note: the UE is not required to measure P/SP-CSI-RS in the non-active BWP per current specification
	Optional with capability signaling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Apple
	We support to keep. FG14-8.
However, as indicated by ZTE, it is better for us to understand what FG 14-8 is truly about, which one of the following 
1. CSI trigger state containing CSI reports on different BWPs (e.g., inactive BWP and active BWP)
2. In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI.
We are fine to clarify FG14-8 to be 2. 

	OPPO
	We suppor the original wording of FG14-8 from QC as below. The current woring is quire confusing and there is no direct connetion between the current wording and the feature introduced by the TEI
	14-8
	CSI trigger states containing non-active BWP
	CSI reporting with CSI trigger states containing non-active BWP
	
	Yes
	N/A
	
	Per UE
	No
	No
	
	
	Optional with capability signaling




	Huawei, HiSilicon
	We are fine to keep it. But the same understanding with OPPO, the name now is confusion, it is better to be updated as “CSI trigger states containing non-active BWP” align with the TEI.

	Qualcomm
	Agree with FL proposal 3
FG14-8 should be Optional with capability signaling
The description could be changed to “CSI reporting with CSI trigger states containing non-active BWP”

	Ericsson
	If the purpose of the FG is for allowing CSI trigger state containing CSI reports on non-active BWP, which is already supported as basic function in Rel-15, then we don’t need this FG.
To reflect the purpose and the TEI discussion when introducing this FG, we prefer to update the description as “CSI report being triggered for non-active BWP in the same slot after triggering of BWP switch” .

	ZTE
	We can accept FL proposal 3. We can also accept to remove this FG. The suggestion from Ericsson is also acceptable to us. We cannot agree to change the description to “CSI reporting with CSI trigger states containing non-active BWP”.

	CATT
	It is not clear what the UE behaviour is if UE does not support this feature group. There are two possibilities: 1) gNB is not allowed to trigger the state; 2) gNB is allowed to trigger the state, but UE drops the report. This is not discussed in RAN1. If this FG is introduced, new UE behavior shall be defined. This FG shall not be introduced. 

	Moderator (NTT DOCOMO)
	Based on the discussion so far, it should be confirmed that new UE behavior has agreed as below, and the introduction of FG14-8 is to avoid the case that all Rel-16 UEs shall support the new UE behavior with successful testing.
Agreements:
TEI – “CSI trigger states containing non-active BWP”
· When a UE is triggered with a CSI report for a DL BWP that is non-active, the UE is not expected to report the CSI for the non-active BWP and the CSI report associated with the BWP is omitted.
· When a UE is triggered with aperiodic CSI-RS in a DL BWP that is non-active, the UE is not expected to measure the aperiodic CSI-RS. 
· The above non-active BWP is the non-active BWP when receiving the associated CSI-RS with the following relaxation for UE processing. 
· In the CC of the associated CSI-RS, if the active BWP when receiving the CSI-RS is different from the active BWP when receiving the triggering DCI
· The last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the CSI trigger DCI, irrespective of whether they are in the same CC or not and irrespective of whether they are in the same SCS or not.
· The UE is not expected to have any other BWP switching in that CC after the last symbol of the PDCCH span covering CSI trigger DCI and before the first symbol of the triggered CSI-RS resource.
· Note: the UE is not required to measure P/SP-CSI-RS in the non-active BWP per current specification

If FG name is controversial, we can just copy above agreed behavior for components or notes of this FG to avoid any ambiguity or misunderstanding.

	Moderator (NTT DOCOMO)
	Based on feedbacks, FL proposal 3 is updated as below.
· The FG name and component are changed to “CSI trigger states containing non-active BWP”
· RAN1 agreements for the TEI “CSI trigger states containing non-active BWP” is added in the note



Based on above, RAN1 chairman confirmed that above FL proposal 3 is agreed as below.
Agreements:
· FG14-8 is kept in the UE features list for NR TEIs
· “TBD” is removed from prerequisite feature groups for FG14-8
· The FG name and component are changed to “CSI trigger states containing non-active BWP”
· RAN1 agreements for the TEI “CSI trigger states containing non-active BWP” is added in the note
· FFS: necessary TP due to introduction of this FG

Updated FL proposal 3:
· Adopt following TP for TS38.214
	5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. If a UE does not indicate its capability of “[CSItriggerStateContainingNonactiveBWP]”, the UE is not expected to be triggered with a CSI report for a non-active DL BWP. Otherwise, whenWhen a UE is triggered with a CSI report for a DL BWP that is non-active when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP and the CSI report associated with that BWP is omitted. When a UE is triggered with aperiodic NZP CSI-RS in a DL BWP that is non-active when expecting to receive the NZP CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, if the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI, 
-	the last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the DCI carrying the CSI trigger, irrespective of whether they are in the same carrier of a serving cell or not and irrespective of whether they are in the same SCS or not;
-	the UE is not expected to have any other BWP switching in that carrier after the last symbol of the PDCCH span covering the DCI carrying the CSI trigger and before the first symbol of the triggered NZP CSI-RS or CSI-IM. 


· FG14-8 is “mandatory with capability signaling”

Companies are encouraged to further discuss on FFS points above. 
	Company
	Comment

	Intel
	TP is needed for Rel-15 behaviour.

	ZTE
	Our input on the TP:
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. If a UE reports ‘Not supported’ in its capability [CSITriggerStateInactiveBWP], the UE is not expected to be triggered with a CSI report for a non-active DL BWP. Otherwise, whenWhen a UE is triggered with a CSI report for a DL BWP that is non-active when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP and the CSI report associated with that BWP is omitted. When a UE is triggered with aperiodic NZP CSI-RS in a DL BWP that is non-active when expecting to receive the NZP CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, if the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI, 
-	the last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the DCI carrying the CSI trigger, irrespective of whether they are in the same carrier of a serving cell or not and irrespective of whether they are in the same SCS or not;
-	the UE is not expected to have any other BWP switching in that carrier after the last symbol of the PDCCH span covering the DCI carrying the CSI trigger and before the first symbol of the triggered NZP CSI-RS or CSI-IM. 


	Huawei, HiSilicon
	It is for Rel-16 TEI, not for Rel-15 TP. We are fine with ZTE’s TP with the understanding that if UE capability of R16 is supported, then CSI reporting containing non-active BWP can be used, if not support for the TEI capability in R16, then Rel-15 UE behavior is used. While the [CSITriggerStateInactiveBWP] should be updated [CSItriggerStateContainingNonactiveBWP] to align with the TEI feature.

	OPPO
	We share the same view as CATT that the Rel-15 UE should be kept.
We are trying to update ZTE’s TP based on inputs of Huawei and CATT. 

5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. If a UE does not indicate its capability of “[CSItriggerStateContainingNonactiveBWP]”, the UE is not expected to be triggered with a CSI report for a non-active DL BWP. Otherwise, whenWhen a UE is triggered with a CSI report for a DL BWP that is non-active when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP and the CSI report associated with that BWP is omitted. When a UE is triggered with aperiodic NZP CSI-RS in a DL BWP that is non-active when expecting to receive the NZP CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, if the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI, 
-	the last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the DCI carrying the CSI trigger, irrespective of whether they are in the same carrier of a serving cell or not and irrespective of whether they are in the same SCS or not;
-	the UE is not expected to have any other BWP switching in that carrier after the last symbol of the PDCCH span covering the DCI carrying the CSI trigger and before the first symbol of the triggered NZP CSI-RS or CSI-IM. 


	Ericsson
	In our view this should be a mandatory feature, the TP is added only to differentiate the Rel-16 and Rel-15 UE. This UE feature should be “Mandatory with capability signaling”. Current TP proposed by OPPO is fine.

	
	





	
4. Conclusion

Agreements:
· FG[14-5a] is removed from the UE features list for NR TEIs

Agreements:
· FG14-7 is kept in the UE features list for NR TEIs
· Update the component to “Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’”
· Prerequisite feature group for FG14-7 is “2-28”
· Candidate values for FG14-7 are {224, 336}

Agreements:
· FG14-8 is kept in the UE features list for NR TEIs
· “TBD” is removed from prerequisite feature groups for FG14-8
· The FG name and component are changed to “CSI trigger states containing non-active BWP”
· RAN1 agreements for the TEI “CSI trigger states containing non-active BWP” is added in the note
· FFS: necessary TP due to introduction of this FG

Agreements:
· Adopt following TP for TS38.214
	5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. If a UE does not indicate its capability of “[CSItriggerStateContainingNonactiveBWP]”, the UE is not expected to be triggered with a CSI report for a non-active DL BWP. Otherwise, whenWhen a UE is triggered with a CSI report for a DL BWP that is non-active when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP and the CSI report associated with that BWP is omitted. When a UE is triggered with aperiodic NZP CSI-RS in a DL BWP that is non-active when expecting to receive the NZP CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, if the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI, 
-	the last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the DCI carrying the CSI trigger, irrespective of whether they are in the same carrier of a serving cell or not and irrespective of whether they are in the same SCS or not;
-	the UE is not expected to have any other BWP switching in that carrier after the last symbol of the PDCCH span covering the DCI carrying the CSI trigger and before the first symbol of the triggered NZP CSI-RS or CSI-IM. 



Continue discussion on following proposal
· FG14-8 is “[mandatory or optional] with capability signaling”
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Appendix: latest version of UE features list for NR TEIs [1]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14. NR TEI
	14-1
	Multiple LTE-CRS rate matching patterns
	1) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS
2) Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS
	5-28 (Rate-matching around LTE CRS)
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR1 only)
	N/A
	For DSS

The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot

UE reporting component 1 for 14-1 also reports component 2.
Reporting of values of Component 1 larger than two is only applicable when reporting values of Component 2 larger than one.
	Optional with capability signalling

Component 1:{2, 3, 4, 5, 6}

Component 2: {1, 2, 3}

	14. NR TEI
	14-1a
	Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier
	1. Support of two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz SCS overlapping with a LTE carrier
	
14-1 [(indicating component 1 value larger than component 2 value)] and 
[One of {16-2, 16-2a}] 
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR1 only)
	N/A
	For DSS

The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot
	Optional with capability signaling

	14. NR TEI
	14-2
	PDSCH Type B mapping of length 9 and 10 OFDM symbols
	1. Indicates whether the UE supports PDSCH Type B scheduling of length 9 and 10 OFDM symbols with DMRS shift due to CRS collision
	5-6a (PDSCH mapping type B) 
	Yes
	N/A
	
	FFS: [Per band or Per UE]
	[N/A or No]
	[N/A or No] (FR1 only)
	N/A
	For DSS

FG10-8 covers PDSCH type B mapping without DMRS shift due to CRS collision.
	FFS: [Mandatory with capability signailng or Optional with capability signaling]

	14. NR TEI
	14-3
	One slot periodic TRS configuration for FR1
	1. UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
	2-51 (CSI-RS for tracking)
	Yes
	N/A
	No TRS can be configured when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
	Per band
	N/A (TDD only)
	N/A (FR1 only)
	N/A
	UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated.

FFS: relationship with maxBurstLength for FG2-51
	Optional with capability signalling


	14. NR TEI
	14-4
	SRS Tx switch with allowing downgrading configuration
	1) Support SRS Tx port switch
[2] Report whether the uplink Tx switching impact to downlink receiving in a band]
[3] Report whether the UL Tx is switched together with UL Tx in another band]

[Define affected DL and UL bands by using txSwitchImpactToRx and txSwitchWithAnotherBand for the new (downgraded) entries]
	2-55
	Yes
	N/A
	
	FFS: [Per BC or Per FS or Per FSPC]
	N/A
	N/A
	N/A
	Agreement:
•Rel-16 UE capability design for SRS antenna switching in conjunction with the existing Rel-15 UE capability should allow UE to indicate support of one of the following combinations 
o{t1r1, t1r2}
o{t1r1, t1r2, t1r4}
o{t1r1, t1r2, t2r2, t2r4}
o{t1r1, t2r2}
o{t1r1, t2r2, t4r4}
o{t1r1, t1r2, t2r2, t1r4, t2r4}
oNote: Detailed signaling design is up to RAN2

FFS: whether components 2 and 3 are necessary or not
	Optional with capability signalling

Component 1: Candidate value set:
{
o{t1r1, t1r2}
o{t1r1, t1r2, t1r4}
o{t1r1, t1r2, t2r2, t2r4}
o{t1r1, t2r2}
o{t1r1, t2r2, t4r4}
o{t1r1, t1r2, t2r2, t1r4, t2r4}
}

Component2: Candidate value set: {yes, no}

Component 3: Candidate value set: {yes, no}

	14. NR TEI
	14-5
	Half-duplex UE behaviour in TDD CA for same SCS
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with same SCS
	6-5 and simultaneousRxTxInterBandCA not supported
	Yes
	N/A
	
	FFS: [Per BC or Per FS or Per UE]
	[N/A or No] (TDD only)
	[N/A or Yes or No]
	[N/A]
	Half duplex UEs that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	FFS: [Mandatory with capability signaling for intra-band CA band and for inter-band CA in band combination without RAN4 FG 2-5 capability or Optional with capability signaling]

	14. NR TEI
	[14-5a]
	Half-duplex UE behaviour in TDD CA with different SCS
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with different SCS
	TBD
	Yes
	N/A
	
	FFS: [Per BC or Per FS or Per UE]
	[N/A or No] (TDD only)
	[N/A or Yes or No]
	[N/A]
	Half duplex Ues that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	FFS: [Mandatory with capability signaling for intra-band CA band and for inter-band CA in band combination without RAN4 FG 2-5 capability or Optional with capability signaling]

	14. NR TEI
	14-6
	New RACH configuration for FR1 TDD
	1. new RACH configuration entries with subframe number 2 and/or 7 for RACH periodicity longer than 10 ms
	
	No
	N/A
	
	N/A
	N/A (TDD only)
	N/A (FR1 only)
	N/A
	Agreement:
•A new UE capability is not introduced for this TEI, i.e., it is a mandatory UE feature for Rel-16.
	Mandatory without capability signalling

	14. NR TEI
	[14-7]
	New capability for beamSwitchTiming values of 224 and 336
	[48 is used as the beam switching threshold for Ues reporting 224 or 336
When using sym224 and sym336, beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.]
	TBD
[2-28]
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR2 only)
	N/A
	FFS: relationship with beamSwitchTiming for FG2-28

Agreements:
・48 is used as the beam switching threshold for Ues reporting 224 or 336
ØWhen using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
	Optional with capability signaling

	14. NR TEI
	[14-8]
	Active BWP when receiving the CSI triggering DCI and when receiving the associated CSI-RS
	1. For a given CSI report, whether UE supports to receive the CSI triggering DCI in a different active DL BWP from receiving the associated CSI-RS, in the carrier of the serving cell expecting to receive the associated CSI-RS.
	TBD
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling
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