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1. Background
After RAN2_107 meeting, the following email discussion was agreed to progress the discussion on ambiguity of UE FDD/TDD FR1/FR2 diff capabilities:

[107#28][NR/R15] Ambiguity of UE FDD&TDD FR1&FR2 RAN2 capabilities (ZTE)
	Intended outcome: Report to next meeting and draft CRs
	Deadline:  Thursday 2019-10-03

Rapporteur would like to have following schedule for this email discussion to have enough time for preparing the summary report and draft CRs. 
· Phase 1 (2019-9-26): Companies are invited to provide inputs and comments for questions.
· Phase 2 (2019-10-3): Rapporteur will provide email discussion summary and draft CRs, companies are invited to provide comments to the summary report and CRs. 
2. Discussion
As indicated in [1], in TS 38.331 and TS 38.306, many UE capabilities are defined with “FDD/TDD diff” and/or “FR1/FR2 diff”, which means the UE may support different functionality between FDD/TDD and/or FR1/FR2. During RAN2_107 meeting, a LS[2] is agreed to be sent to RAN1 to clarify the ambiguity of UE physical layer capabilities. In this document, we mainly discuss other RAN2 related UE capabilities, and collect company views.
The discussion mainly relates to following UE capabilities defined in TS 38.331. 
· Measurement and mobility capabilities; 
· L2 capabilities;
· Other capabilities (e.g. IMS capabilities)
3. Measurement and mobility capabilities
3.1. Measurement related capabilities
For measurement related UE capabilities, the ambiguity problem is that, it is unclear to which cell or cells the FDD/TDD and/or FR1/FR2 differentiation applies, e.g. the SpCell which configures the measurements, or the target measured cell/frequency. 
We discussed the capabilities one by one in the document.
· intraAndInterF-MeasAndReport, eventA-MeasAndReport
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	intraAndInterF-MeasAndReport
Indicates whether the UE supports NR intra-frequency and inter-frequency measurements and at least periodical reporting. This field only applies to SN configured measurement when EN-DC is configured. For NR SA, this feature is mandatory supported.
	UE
	Yes
	Yes
	No

	eventA-MeasAndReport
Indicates whether the UE supports NR measurements and events A triggered reporting as specified in TS 38.331 [9]. This field only applies to SN configured measurement when EN-DC is configured. For NR SA, this feature is mandatory supported.
	UE
	Yes
	Yes
	No


These capabilities are defined as “mandatory with capability signalling” and with FDD/TDD differentiation. Currently, they only apply to SN configured measurement in EN-DC, while mandatory support for NR SA. Similar to LTE, rapporteur thinks the network can determine the functionalities based on the duplex mode of PSCell. 
For instance, a EN-DC UE is configured with a NR FDD PSCell. The SN wants to configure A3 event measurement on a NR TDD frequency, then network should look into UE’s FDD capability values (not TDD).  
 Q1: For intraAndInterF-MeasAndReport and eventA-MeasAndReport capabilities (with FDD/TDD diff), do company agree that network should determine the support of the capability based on the duplex mode of PSCell (who configures the measurement) in EN-DC? If not, please provide your comments. 
	Company name 
	Agree/ Disagree
	Comments

	ZTE
	Agree
	

	MediaTek
	Agree
	

	Nokia
	Agree
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Ericsson
	Agree
	

	Qualcomm Incorporated
	Agree
	



· sftd-MeasPSCell, sftd-MeasPSCell-NEDC, sftd-MeasNR-Cell
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	sftd-MeasPSCell
Indicates whether the UE supports SFTD measurements between the PCell and a configured PSCell. If this capability is included in UE-MRDC-Capability, it indicates that the UE supports SFTD measurement between PCell and PSCell in (NG)EN-DC. If this capability is included in UE-NR-Capability, it indicates that the UE supports SFTD measurement between PCell and PSCell in NR-DC.
	UE
	No
	Yes
	No

	sftd-MeasPSCell-NEDC
Indicates whether the UE supports SFTD measurement between the NR PCell and a configured E-UTRA PSCell in NE-DC.
	UE
	No
	Yes
	No

	sftd-MeasNR-Cell
Indicates whether the SFTD measurement with and without measurement gaps between the EUTRA PCell and the NR cells is supported by the UE which is capable of EN-DC/NGEN-DC when EN-DC/NGEN-DC is not configured. The SFTD measurement without gaps can be used when the UE supports at least one EN-DC band combination consisting of the set of the current E-UTRA serving frequencies and the NR frequency where SFTD measurement is configured. In UE-NR-Capability, this field is not used, and UE does not include the field.
	UE
	No
	Yes
	No


These capabilities are defined with FDD/TDD differentiation, and apply to different SFTD scenarios. Similar to eventA-MeasAndReport capability, rapporteur thinks the network can also determine the functionalities based on the duplex mode of PCell (who configures the SFTD measurement). 
For instance, a EN-DC UE is configured with a LTE TDD PCell and a NR FDD PSCell. The MN wants to configure SFTD measurement towards NR PSCell, then network should look into UE’s TDD capability values (not FDD).  
 Q2: For sftd-MeasPSCell, sftd-MeasPSCell-NEDC and sftd-MeasNR-Cell capabilities (with FDD/TDD diff), do company agree that network should determine the support of the capability based on the duplex mode of PCell (who configures the SFTD measurement)? If not, please provide your comments. 
	Company name 
	Agree/ Disagree
	Comments

	ZTE
	Agree
	

	MediaTek
	Agree
	

	Nokia
	Agree
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Ericsson
	Agree
	

	Qualcomm Incorporated
	Agree
	


Note: the conclusion of this part also applies to the newly agreed capabilities: sftd-MeasNR-Neigh and sftd-MeasNR-Neigh-DRX. 

· ss-SINR-Meas, csi-SINR-Meas, csi-RSRP-AndRSRQ-MeasWithSSB, csi-RSRP-AndRSRQ-MeasWithoutSSB
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	ss-SINR-Meas
Indicates whether the UE can perform SS-SINR measurement as specified in TS 38.215 [13]. This parameter needs FR1 and FR2 differentiation.
	UE
	No
	No
	Yes

	csi-SINR-Meas
Indicates whether the UE can perform CSI-SINR measurements based on configured CSI-RS resources as specified in TS 38.215 [13]. This parameter needs FR1 and FR2 differentiation. If the UE supports this feature, the UE needs to report maxNumberCSI-RS-RRM-RS-SINR.
	UE
	No
	No
	Yes

	csi-RSRP-AndRSRQ-MeasWithSSB
Indicates whether the UE can perform CSI-RSRP and CSI-RSRQ measurement as specified in TS 38.215 [13], where CSI-RS resource is configured with an associated SS/PBCH. This parameter needs FR1 and FR2 differentiation. If the UE supports this feature, the UE needs to report maxNumberCSI-RS-RRM-RS-SINR.
	UE
	No
	No
	Yes

	csi-RSRP-AndRSRQ-MeasWithoutSSB
Indicates whether the UE can perform CSI-RSRP and CSI-RSRQ measurement as specified in TS 38.215 [13], where CSI-RS resource is configured for a cell that transmits SS/PBCH block and without an associated SS/PBCH block. This parameter needs FR1 and FR2 differentiation. If the UE supports this feature, the UE needs to report maxNumberCSI-RS-RRM-RS-SINR.
	UE
	No
	No
	Yes


These capabilities are defined with NR FR1/FR2 differentiation. Considering FR1 and FR2 have different subcarrier spacing, the measured reference signal (e.g. SSB or CSI-RS) are located in different time domain positions. So rapporteur thinks these UE capabilities are mainly used to indicate whether the UE can perform SSB or CSI-RS measurement on the specific subcarrier spacing (i.e. FR1/FR2), then differ from other measurement capabilities, the network should determine these functionalities based on the FR mode of target measured frequency (not the cell who configures measurement). 
For instance, a NR UE is operating on FR1 frequency for PCell, then network wants to configure CSI-RS SINR measurement on a NR FR2 frequency, the network should look into UE’s FR2 capability values (not FR1).  
Q3: For ss-SINR-Meas, csi-SINR-Meas, csi-RSRP-AndRSRQ-MeasWithSSB and csi-RSRP-AndRSRQ-MeasWithoutSSB capabilities (with FR1/FR2 diff), do company agree that network should determine the support of the capability based on the FR mode of target measured frequency? If not, please provide comments. 
	Company name 
	Agree/ Disagree
	Comments

	ZTE
	Agree
	

	MediaTek
	Agree
	

	Nokia
	Agree
	

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Ericsson
	Agree
	

	Qualcomm Incorporated
	Agree
	



Summary
Proposal 1: For following measurement capabilities, the network should determine the support of the capability based on the duplex mode of sPCell (who configures the measurement):
· intraAndInterF-MeasAndReport, eventA-MeasAndReport
· sftd-MeasPSCell, sftd-MeasPSCell-NEDC, sftd-MeasNR-Cell, sftd-MeasNR-Neigh, sftd-MeasNR-Neigh-DRX

Proposal 2: For following measurement capabilities, the network should determine the support of the capability based on the FR mode of target measured frequency:
· ss-SINR-Meas, csi-SINR-Meas, csi-RSRP-AndRSRQ-MeasWithSSB, csi-RSRP-AndRSRQ-MeasWithoutSSB

3.2. Handover related capabilities
· handoverInterF, handoverLTE, handover-eLTE
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	handoverInterF
Indicates whether the UE supports inter-frequency HO. It indicates the support for inter-frequency HO from the corresponding duplex mode if this capability is included in fdd-Add-UE-NR-Capabilities or tdd-Add-UE-NR-Capabilities. It indicates the support for of inter-frequency HO from the corresponding frequency range if this capability is included in fr1-Add-UE-NR-Capabilities or fr2-Add-UE-NR-Capabilities. This field only applies to NR SA (e.g. PCell handover). For PSCell change when EN-DC is configured, this feature is mandatory supported.
	UE
	Yes
	Yes
	Yes

	handoverLTE
Indicates whether the UE supports HO to EUTRA connected to EPC. It is mandated if the UE supports EUTRA connected to EPC.
	UE
	Yes
	Yes
	Yes

	handover-eLTE
Indicates whether the UE supports HO to EUTRA connected to 5GC. It is mandated if the UE supports EUTRA connected to 5GC.
	UE
	Yes
	Yes
	Yes


These capabilities are defined as “mandatory with capability signalling”, and with FDD/TDD and FR1/FR2 differentiation. 
For handoverInterF, it applies to NR SA inter-frequency PCell handover only. In LTE, network determines the handover IoT bits depends on the duplex mode of source PCell, so follow the same principle. Rapporteur thinks the network can also determine these functionalities based on the duplex mode and FR mode of source PCell (not target PCell). 
For instance, a NR UE is operating on FR1+FDD frequency for PCell, the network wants to trigger handover procedure towards a NR FR2+TDD neighbour cell, the network should look into UE’s FDD and FR1 capability values, the procedure can be initiated only if the UE supports handoverInterF for both FDD and FR1.  
For handoverLTE and handover-eLTE, according to the field descriptions, they are mandated if the UE supports LTE or eLTE. So rapporteur thinks the UE will set these capabilities irrespective of the duplex mode or FR mode of PCell. However, since UE can signal different capability values for FDD/TDD and FR1/FR2, similar to handoverInterF, the network can also determine these functionalities based on the duplex mode and FR mode of source PCell (not target PCell).  
Q4: For handoverInterF, handoverLTE and handover-eLTE capabilities (with FDD/TDD and FR1/FR2 diff), do company agree that network should determine the support of the capability based on the duplex mode and FR mode of source PCell? If not, please provide comments. 
	Company name 
	Agree/ Disagree
	Comments

	ZTE
	Agree
	

	MediaTek
	Agree
	

	Nokia
	Agree
	Note：R2-1911777 CR to 38.306:
- Renamed handover-eLTE to handoverLTE-5GC 
- Renamed handoverLTE to handoverLTE-EPC
[Rapporteur] Thanks for reminding. 

	CATT
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Ericsson
	Agree
	

	Qualcomm Incorporated
	Agree
	



Summary
Proposal 3: For following handover capabilities, the network should determine the support of the capability based on the duplex and FR mode of source PCell:
· handoverInterF, handoverLTE-EPC, handoverLTE-5GC

4. L2 capabilities
For L2 capability, some MAC parameters are defined with “FDD/TDD diff”. According to current specs, the MAC entity is configured per cell group, for each cell group, there can be three cases:
· Case 1: Cell group with FDD cells only
· Case 2: Cell group with TDD cells only
· Case 3: Cell group with both FDD and TDD cells 
For case 1 and case 2, since there is only one duplex mode (i.e. either FDD or TDD) in the cell group, there is no ambiguity. However, for case 3, both FDD cells and TDD cells are configured in one cell group, for a specific L2 functionality, it is unclear to which cell or cells the FDD/TDD capability applies. 
In this section, we discussed the L2 capabilities one by one. 
· longDRX-Cycle, shortDRX-Cycle
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	longDRX-Cycle
Indicates whether UE supports long DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	shortDRX-Cycle
Indicates whether UE supports short DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No


These capabilities are defined as “mandatory with capability signalling” with “FDD/TDD diff”. 
Considering DRX parameters are configured per cell group, and it applies to all DL serving cells in the same cell group. We think for FDD-TDD CA case, it makes sense that network can enable DRX (e.g. long DRX or short DRX) only if UE supports the functionality for both FDD and TDD.  
Q5: For DRX capabilities (i.e. longDRX-Cycle, shortDRX-Cycle), in case of FDD-TDD CA, do companies agree that the network can enable DRX only if UE supports the capability for both FDD and TDD?
	Company 
	Yes/ No
	Comments

	ZTE
	Yes
	Since DRX parameters are configured per MAC instead of per cell, the DRX capabilities shall be considered as supported only if the corresponding capabilities are reported as supported for both FDD and TDD.

	MediaTek
	Yes
	

	Nokia
	Yes
	

	CATT
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	

	Qualcomm Incorporated
	Yes
	


Summary
Proposal 4: In case of FDD-TDD CA, the network can enable DRX only if UE supports the capability (i.e. longDRX-Cycle, shortDRX-Cycle) for both FDD and TDD.

· skipUplinkTxDynamic
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	skipUplinkTxDynamic
Indicates whether the UE supports skipping of UL transmission for an uplink grant indicated on PDCCH if no data is available for transmission as specified in TS 38.321 [8].
	UE
	No
	Yes
	No


The skipUplinkTxDynamic configuration is indicated in MAC-CellGroupConfig, but it applies to uplink transmission. In case the UE is configured with both FDD and TDD serving cells in one cell group, and both FDD and TDD serving cells are configured with uplink, rapporteur thinks the network can only enable this function (e.g. set skipUplinkTxDynamic to ‘True’) when the UE supports the capability values for both FDD and TDD. 
However, if only FDD (or TDD) serving cells are configured with uplink, it is unclear whether network can determine whether to enable the functionality based on the duplex mode of uplink serving cells in this cell group? So there are two alternative options:
· Option1: When enables skipUplinkTxDynamic function, the network determines the support of  skipUplinkTxDynamic capability based on the duplex mode of all serving cells in this cell group, no matter whether the cell is configured with uplink transmission or not;
(E.g. In FDD-TDD CA, the capability can be considered as supported only if UE supports the capability values for both FDD and TDD)
· Option2: When enables skipUplinkTxDynamic function, the network determines the support of skipUplinkTxDynamic capability based on the duplex mode of all serving cells which are configured with uplink transmission in this cell group.
Q6: For skipUplinkTxDynamic capability, in case of FDD-TDD CA, which option is preferred when network wants to enable this function?
	Company 
	Options
	Comments

	ZTE
	Option2
	Although the skipUplinkTxDynamic is configured per cell group, it only impact the cells with uplink. So we think:
· In case one cell group include both the FDD uplink cells and TDD uplink cells, skipUplinkTxDynamic can only be considered as supported when the corresponding capability is reported as supported for both FDD and TDD. 
· In case one cell group include both the TDD cells and FDD cells, but only the TDD cells are configured with uplink, then skipUplinkTxDynamic can be considered as supported when the capability for TDD mode is reported as supported.
Based on above, we prefer option2 for more flexibility, but option1 is also acceptable to us if majority support it.

	MediaTek
	Option 1
	Prefer simple solution

	Nokia
	Option 2
	We think it is logical to consider only those cells that are configured with UL.

	CATT
	Option2
	Share the same view with rapporteur. Since skipUplinkTxDynamic is mainly for uplink transmission, option2 is preferred.

	Huawei, HiSilicon
	Option 2
	Share the same view with rapporteur.

	Ericsson
	Option2
	We think those capabilities boil down to what the NW can configure – so this option would make more sense.

	Qualcomm Incorporated
	Option 2, but
	We understand that the network can configure skipUplinkTxDynamic in case of FDD-TDD UL CA even if the UE supports it only on, e.g. FDD. Then the UE will skip uplink only on FDD.


Summary
Proposal 5: In case of FDD-TDD CA, even if the UE supports skipUplinkTxDynamic capability for only one duplex mode (e.g. FDD only), the network can still configure skipUplinkTxDynamic to UE, and the UE will skip uplink only on UL cells of that duplex mode (e.g. FDD cells). 

· logicalChannelSR-DelayTimer
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	logicalChannelSR-DelayTimer
Indicates whether the UE supports the logicalChannelSR-DelayTimer as specified in TS 38.321 [8].
	UE
	No
	Yes
	No


Similar to skipUplinkTxDynamic, the logicalChannelSR-DelayTimerApplied configuration is also configured per cell group, but only applies to uplink transmission. In case the UE is configured with both FDD and TDD serving cells in one cell group, and both FDD and TDD serving cells are configured with uplink, rapporteur thinks the network can only enable this function (e.g. set logicalChannelSR-DelayTimerApplied to ‘True’) when the UE supports the capability values for both FDD and TDD. 
However, if only FDD (or TDD) serving cells are configured with uplink, it is unclear whether network can determine whether to enable the function based on the duplex mode of uplink serving cells in this cell group? So there are two alternative options:
· Option1: When enables the function, the network determines the support of logicalChannelSR-DelayTimer capability based on the duplex mode of all serving cells in this cell group, no matter whether the cell is configured with uplink transmission or not; 
(E.g. In FDD-TDD CA, the capability can be considered as supported only if UE supports the capability values for both FDD and TDD)	
· Option2: When enables the function, the network determines the support of logicalChannelSR-DelayTimer capability based on the duplex mode of all serving cells which are configured with uplink transmission in this cell group.
· Option 3: Based on only the cell(s) configured with PUCCH
Q7: For logicalChannelSR-DelayTimer capability, in case of FDD-TDD CA, which option is preferred when the network wants to enable this function?
	Company 
	Options
	Comments

	ZTE
	Option2
	Similar comments to Q6. 
Option 2 is preferred for more flexibility, but Option1 is also acceptable to us if majority of companies support it. 

	MediaTek
	Option 1
	

	Nokia
	Option 3
	


	CATT
	Option2
	Similar comments to Q6. 

	Huawei, HiSilicon
	Option 2
	

	Ericsson
	Option2
	Same comment as for Q6.

	Qualcomm Incorporated
	Option 3, but
	Similarly to Q6, we understand that the network can configure logicalChannelSR-DelayTimer in case of FDD-TDD UL CA even if the UE supports it only on, e.g. FDD. Then the UE will run the logicalChannelSR-DelayTimer only for FDD PUCCH.

	NEC
	Option 3
	see a difference from Q6 skipUplinkTxDynamic, which can be handled per serving cell (strictly speaking, handling is per HARQ entity) as per the procedure text in MAC spec 38.321, 5.4.3.1.3:
The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.

logicalChannelSR-DelayTimer is not handled per serving cell, but per logical channel as in 38.321, 
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied with value true is configured by upper layers:
2>	start or restart the logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimer.

Given no update for the MAC spec, we think RAN2 should go with the Option 3 which can be rephrased (to be aligned with option 2) as follows?

· Option 3’: When enables the function, the network determines the support of logicalChannelSR-DelayTimer capability based on the duplex mode of all serving cells which are configured with PUCCH in this cell group


Summary
Proposal 6: In case of FDD-TDD CA, for a given LCH, the network can enable logicalChannelSR-DelayTimerApplied if the UE indicates the support of both duplex modes when both FDD PUCCH cell and TDD PUCCH cell are associated with this LCH. 


· multipleConfiguredGrants
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	[bookmark: _Hlk20224116]multipleConfiguredGrants
Indicates whether UE supports more than one configured grant configurations (including both Type 1 and Type 2) in a cell group. For each cell, the UE supports at most one configured grant per BWP and the maximum number of configured grant configurations per cell group is 2. If absent, for each configured cell group, the UE only supports one configured grant configuration on one serving cell.
	UE
	No
	Yes
	No


The multipleConfiguredGrants is used to indicate the maximum number of configured grant configurations per cell group. If indicated, then up to 2 configured grant configuration can be configured, otherwise, only one configured grant configuration can be configured. However, the detail configured grant configuration is per-cell configured.
In case a UE is configured with FDD-TDD CA, and UE indicates different multipleConfiguredGrants capability values for FDD and TDD. If only FDD serving cells are configured with uplink transmission or the network only wants to configure “configured grant” on FDD serving cells, it seems sufficient to only check the FDD capability value. 
However, it is also possible that network can only configure 2 “configured grant configurations” for FDD serving cells when the UE supports multipleConfiguredGrants for both FDD and TDD. So here are two options:
· Option1: The network determines the support of multipleConfiguredGrants capability based on the duplex mode of all serving cells in this cell group, no matter whether the cell is configured with uplink transmission, or whether the cell will be configured with configure grant configuration;
(E.g. In FDD-TDD CA, the capability can be considered as supported only if UE supports the capability values for both FDD and TDD)
· Option2: The network determines the support of multipleConfiguredGrants capability (i.e. The network considers the minimum capability) based on the duplex mode of the serving cells which the network wants to provide configure grant configuration in this cell group.
Q8: For multipleConfiguredGrants capability (with FDD/TDD diff), in case of FDD-TDD CA, which option is preferred when the network wants to enable this function?
	Company 
	Options
	Comments

	ZTE
	Option2
	Since configured grant is per-cell configured, even for FDD-TDD CA case, NW can still configure multiple configured grants only in TDD cells or only in FDD cells. So Option 2 is preferred for more flexibility, but Option1 is also acceptable to us if majority of companies support it.

	MediaTek
	Option 1
	

	Nokia
	Option 2
	We interpret Option 2 as “The NW considers the minimum capability of the duplex modes if it configures configured grant on both duplex modes”
[Rapporteur] Yes, this is what we meant, I added a bracket in Option2, hope it is clearer now.

	CATT
	Option2
	Option 2 is more flexible.

	Huawei, HiSilicon
	Option 2
	

	Ericsson
	Option2
	

	Qualcomm Incorporated
	Option 2
	



Summary
Proposal 7: In case of FDD-TDD CA, the network considers the minimum multipleConfiguredGrants capability of duplex modes if NW configures configured grant on both FDD and TDD cells.

· multipleSR-Configurations
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	multipleSR-Configurations
Indicates whether the UE supports 8 SR configurations per PUCCH cell group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No


Similar to multipleConfiguredGrants, although the multipleSR-Configuration capability indicates the maximum number of SR configurations per PUCCH cell group, the detail SR resources configuration can onlyis per-cell configured in PCell or PUCCH-SCells. 
In case a UE is configured with FDD-TDD CA, and UE indicates different multipleSR-Configurations capability values for FDD and TDD. If the serving cell with PUCCH in this PUCCH cell group is FDDonly FDD serving cells are configured with uplink transmission or the network only wants to configure SR on FDD serving cells, it seems sufficient to only check the FDD capability value. 
However, it is also possible that the capability bit can be considered as supported only if the UE supports the capability values for both FDD and TDD. So here are two options:
· Option1: The network determines the support of multipleSR-Configurations capability based on the duplex mode of all serving cells in this PUCCH cell group, no matter whether the cell is configured with uplink transmission, or whether the cell will be configured with SR configuration; 
(E.g. In FDD-TDD CA, the capability can be considered as supported only if UE supports the capability values for both FDD and TDD)
· Option2: The network determines the support of multipleSR-Configurations capability based on the duplex mode of the serving cell with PUCCH serving cells which the network wants to provide SR configuration in this PUCCH cell group.
Q9: For multipleSR-Configurations capability (with FDD/TDD diff), in case of FDD-TDD CA, which option is preferred when the network wants to enable this function?
	Company 
	Options
	Comments

	ZTE
	Option2
	Since SR is per-cell configured, even for FDD-TDD CA case, NW can still configure multiple SR only in TDD cells or only in FDD cells. So Option 2 is preferred for more flexibility, but Option1 is also acceptable to us if majority of companies support it. 

	MediaTek
	Option 1
	

	Nokia
	Option 2, but
	Our understanding is that there is only one cell with PUCCH within a PUCCH group and this configuration happens on that cell, hence the gNB only needs to consider the duplex mode of this cell. So, there is no need to discuss this point as the common understanding should be that there is no multiple SR configuration for multiple cells in a PUCCH group anyway.
[Rapporteur] Thanks for the clarification, I agree with your intention, that the network can just consider the cell with PUCCH in this PUCCH cell group. I reworded the text and Option2 a bit. 

	CATT
	Option2
	Share the same view with Nokia.

	Huawei, HiSilicon
	Option 2
	

	Ericsson
	Option2
	

	Qualcomm
	Option 2
	


Summary
Proposal 8: In case of FDD-TDD CA, The network determines the support of multipleSR-Configurations capability based on the duplex mode of the cell with PUCCH in this PUCCH cell group.

5. IMS capability
The IMS capability “voiceOverNR” is defined with “FR1/FR2 diff” as well. 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	voiceOverNR
Indicates whether the UE supports IMS voice over NR. It is mandated to the IMS voice capable UE in NR otherwise optional.
	UE
	No
	No
	Yes

	voiceOverSCG-BearerEUTRA-5GC
Indicates whether the UE supports IMS voice over SCG bearer of NE-DC.
	UE
	Tbd
	Tbd
	Tbd


For voiceOverNR, the ambiguity issue is that, if a UE is configured with FR1-FR2 CA, and the UE only supports voiceOverNR for FR1 but not for FR2, whether the voiceOverNR can be considered as supported, especially when voice service is limited to FR1 cells by allowedServingCells. So, the following alternatives can be considered:
· Option1: In FR1-FR2 CA, the voiceOverNR can be considered as supported only if the UE supports voiceOverNR capability values for both FR1 and FR2.
· Option2: In FR1-FR2 CA, if the UE has different voiceOverNR capability values for FR1 and FR2, from network point of view, voiceOverNR can still be considered as supported if the UE supports the capability value for the “allowedServingCells” of the concerned LCHs.
· Option3: In FR1-FR2 CA, if the UE has different voiceOverNR capability values for FR1 and FR2, from network point of view, voiceOverNR can still be considered as supported. The network can restrict the DL scheduling to the serving cells of the FR on which the UE supports voice. The UE autonomously restrict the LCH for voice to the serving cells of the FR on which the UE supports voice.
For example, a UE is configured with FR1-FR2 CA, and the UE supports voiceOverNR for FR1, but not support it for FR2, in case the network wants to configure voice bearer only on FR1 cells (by setting the allowedServingCells field). Then for Option1, it is not allowed; while for Option2, it is allowed.
Q10: For capability voiceOverNR (with FR1/FR2 diff), in case of FR1-FR2 CA, which option is preferred when the network wants to enable this function?
	Company 
	Option
	Comments

	ZTE
	Option2
	To have more flexibility, we slight prefer Option2 because:
When both FR1 cell(s) and FR2 cell(s) are configured in one cell group, if the voiceOverNR capability fields have different values for FR1 and FR2, the capability indicate whether UE supports voiceOverNR in FR1 cell(s) or FR2 cell(s) accordingly.

	MediaTek
	Option 1
	

	Nokia
	Option 2
	

	CATT
	Option 2
	

	Huawei, HiSilicon
	Option 2
	

	Ericsson
	Option2
	

	Qualcomm Incorporated
	Option 3
	Option 2 requires the UE support for “allowedServingCells”, which is too restrictive.


Summary
Proposal 9: In case of FR1-FR2 CA, the network determines the support of capability based on the FR mode of the cells which network wants to configure voice bearer transmission. (e.g. the network can restrict the DL scheduling to the serving cells of the FR mode on which the UE supports voiceOverNR, and the UE autonomously restrict the LCH for voice to those serving cells.)

6. Other
Besides the UE capabilities mentioned in this document, does company identify other UE capabilities that may have ambiguity issues, please list it in below table and provide your analysis/comments. 
 Q11: Besides above capabilities, do companies identify other UE capabilities need to be clarified?
	Company 
	Capability field
	Comments

	
	
	

	
	
	

	
	
	




7. Summary 
RAN2 is kindly asked to discuss and adopt the following proposal:
Proposal 1: For following measurement capabilities, the network should determine the support of the capability based on the duplex mode of sPCell (who configures the measurement):
· intraAndInterF-MeasAndReport, eventA-MeasAndReport
· sftd-MeasPSCell, sftd-MeasPSCell-NEDC, sftd-MeasNR-Cell, sftd-MeasNR-Neigh, sftd-MeasNR-Neigh-DRX
Proposal 2: For following measurement capabilities, the network should determine the support of the capability based on the FR mode of target measured frequency:
· ss-SINR-Meas, csi-SINR-Meas, csi-RSRP-AndRSRQ-MeasWithSSB, csi-RSRP-AndRSRQ-MeasWithoutSSB
Proposal 3: For following handover capabilities, the network should determine the support of the capability based on the duplex and FR mode of source PCell:
· handoverInterF, handoverLTE-EPC, handoverLTE-5GC
Proposal 4: In case of FDD-TDD CA, the network can enable DRX only if UE supports the capability (i.e. longDRX-Cycle, shortDRX-Cycle) for both FDD and TDD.
Proposal 5: In case of FDD-TDD CA, even if the UE supports skipUplinkTxDynamic capability for only one duplex mode (e.g. FDD only), the network can still configure skipUplinkTxDynamic to UE, and the UE will skip uplink only on UL cells of that duplex mode (e.g. FDD cells). 
Proposal 6: In case of FDD-TDD CA, for a given LCH, the network can enable logicalChannelSR-DelayTimerApplied if the UE indicates the support of both duplex modes when both FDD PUCCH cell and TDD PUCCH cell are associated with this LCH. 
Proposal 7: In case of FDD-TDD CA, the network considers the minimum multipleConfiguredGrants capability of duplex modes if NW configures configured grant on both FDD and TDD cells.
Proposal 8: In case of FDD-TDD CA, The network determines the support of multipleSR-Configurations capability based on the duplex mode of the cell with PUCCH in this PUCCH cell group.
Proposal 9: In case of FR1-FR2 CA, the network determines the support of capability based on the FR mode of the cells which network wants to configure voice bearer transmission. (e.g. the network can restrict the DL scheduling to the serving cells of the FR mode on which the UE supports voiceOverNR, and the UE autonomously restrict the LCH for voice to those serving cells.)
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