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1. Introduction

In this contribution we summarize the views on the remaining open issue for RAN4 UE feature list and also the RAN1 features which require RAN4 discussion/inputs.
2. RAN4 UE feature list
Below and in Table 1 we provide the views on the remaining open issues for the RAN4 UE feature list based on the previous version in [1].

2.1 Features #1-4 256QAM for PDSCH and #1-5 256QAM PUSCH
In RAN4 #86 the following was decided:

· 256QAM for PDSCH: Mandatory with capability for FR1 and TBD for FR2. 

· 256QAM for PUSCH: Optional for FR1 and TBD for FR2.

In RAN4 #86bis no consensus on the introduction of 256QAM for FR2 was reached and the following conclusions were captured in the chairman notes.
	· Conclusion: RAN4 is supposed to answer in the next meeting to conclude this discussion in Rel-15

· Whether to introduce 256QAM in Rel-15

· What is the BS EVM requirements 

· Whether to introduce UE requirement for 256QAM. 


The detailed views on the associated feature is provided in the companion paper [2]. In summary, we make several key observations on the current status:

· RAN4 has not conducted detailed studies on the benefits of 256QAM for FR2
· Several companies show that link-level gain over 64QAM cannot be achieved under practical RF impairments conditions
· No system-level evaluations for 256QAM have been conducted and system-level benefits are unclear
· Several companies raised an issues that power back off for 256QAM may be needed which would result in reduced coverage
· No consensus on the feasible Tx/Rx EVM level for FR2 256QAM performance have been reached
Taking into account these factors and limited time to complete the Rel-15 Core and Performance requirements it is suggested not to define 256QAM requirements in Rel-15 timeframe. Same time, it is still possible to keep the already define UE capability signalling to ensure that the feature could be introduced in the future in the release independent manner if needed.
Proposal #1:
Do not define 256QAM PDSCH and PUSCH requirements for FR2 in Rel-15 timeframe.
2.2 Feature #1-9 1-symbol GP in unpaired spectrum

In RAN4 #86 it was decided that RAN4 will further discuss whether it is feasible to support 1 symbol GP for 60kHz FR1 and 120kHz FR2 operation in Rel-15. During the RAN4 #86bis meeting the following agreements were made [3]: 
	· It is not feasible to support the features of 1 symbol GP for 60KHz in FR1 and 120KHz in FR2 in Rel-15

· LS to RAN2 to remove the features from the feature list in Rel-15

· FFS on how to handle later releases


Taking into account the previous conclusions we recommend to remove the feature from the list and also remove the associated UE capability signalling. The corresponding proposal is also reflected in the draft LS [4].
Proposal #2:
Remove feature 1-9 1-symbol GP in unpaired spectrum from the RAN4 UE feature list. Remove UE capability signalling for this feature.
2.3 Features #2-4 and 2-5 Simultaneous reception and transmission for inter-band EN-DC and CA

In accordance to the RAN4 #86 agreements the following was decided “Further discuss in RAN4 86bis whether to mandate this feature. Whether to mandating this feature in certain band combinations will be FFS”. Additional agreements were reached in RAN4 #86bis [5]
	· Simultaneous RxTx is a band combination specific UE capability for EN-DC and NR CA (for both TDD-TDD and TDD-FDD combinations) and it can be either mandatory or optional.

· RAN4 will agree on band combinations on which the capability can be made mandatory and on which the capability will be optional.

…
· RAN4 to specify in 38.101 the band combinations for which simultaneous RxTx capability can be made mandatory for inter-band CA or EN-DC combinations
· A big CR will be proposed in RAN4#87 meeting capturing all relevant band combinations

· Request for band combinations with mandatory simultaneous RxTx capability can be introduced in Rel-15 in release independent manner

…
· Simultaneous RxTx can be mandatory by following some general criteria as listed below:
· For TDD-FDD combinations, the capability shall be mandatory if low-band (below 1GHz) is aggregated with high (i.e. 2.69GHz and above) and mid-band (1GHz to 2.69GHz) TDD cells
· The capability shall be FFS if mid-band (1GHz to 2.69GHz) FDD is aggregated with high (i.e. 2.69GHz and above) TDD cells.
· For TDD-FDD combinations in high FDD bands, the capability is FFS. 
· For TDD-TDD combinations between mid-band and high band, the capability is FFS. 
· For TDD-TDD combinations in high bands, the capability is FFS. 


It is expected that RAN4 will define the band combinations for which the capability is mandatory, while for the remaining band combinations optional support can be assumed. It is practically not possible to enable support of simultaneous Tx/Rx for all band combinations. Therefore, give the current status the discussion shall focus on mandatory/optional support for the individual band combinations. No changes in terms of capability signalling is needed. For the mandatory/optional support, RAN4 can refer to the TS 38.101 for the set of BCs where the support is mandatory.
Proposal #3:
Simultaneous Tx/Rx support is optional by default. RAN4 will specify the set of mandatory band combinations in TS 38.101.
2.4 Feature #2-7 Almost contiguous UL CP-OFDM

In RAN4 #86 UE capability signalling for the “Almost contiguous UL CP-OFDM” feature was introduced, but it was also noted that “RAN4 will continue to discuss whether to introduce the requirements.” During RAN4 #86bis no progress was reached on the definition of the respective requirements and during the discussion it was suggested to continue discussion in Rel-16 timeframe. We agree to continue discussion in the next release. Meantime, RAN4 should further discuss whether to keep the defined feature/signalling or remove from the Rel-15 UE feature list. In case the feature is kept in the feature list, Optional support shall be considered.
Proposal #4:
Do not define “Almost contiguous UL CP-OFDM” requirements in Rel-15. Define the feature as optional for Rel-15 UEs.
2.5 Feature #2-8 PA calibration gap

Several solutions for the PA calibration gap are being discussed in the scope of PCG discussion in the previous meeting. Depending on the particular approach UE may need to have different type of configurations (e.g. RRC based, RRC + UL grant). Subject to the outcome of the RF room discussion, the capability signalling may need to be extended to allow signalling of different PCG schemes supported by the UE.
Proposal #5:
Further extend the PA calibration gap UE capability signalling subject to the outcome of the RF room discussion.
2.6 Feature #2-9 UE Power Class

The following types of signalling were agreed in RAN4 #86:
· FR1 UE power class ( Type 1 (per band))

· FR2 UE power class ( Type 1 (per band))

· FR1 UE power class for EN-DC (Type 3 (per band combination))

· FR1 UE power class for NR CA (Type 3 (per band combination))

The respective signalling has not been yet implemented by RAN2 and additional information on the set of possible values shall be provided to RAN2 in order to complete the work.
2.7 FR2 UE types

In the previous meeting discussion on the FR2 UE types took place and WF R4-1805926 was approved. Further decision on the associated UE capability signalling and feature list impact should be done in RAN4 #87. One possible option is to couple the UE type with FR2 UE power class signalling. 
Proposal #6:
Further discuss whether the FR2 UE power class signalling is sufficient to differentiate different UE types.
2.8 Summary
In the table below we provide our suggestions on the modifications to the RAN4 UE feature list in accordance to the discussion above. The proposed modifications are marked with track changes.
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Type (See R4-17121 19)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Remarks
	Responsible WG
	Recommendation for TSG-RAN
	TSG-RAN decision

	System parameter
	1-1
	60kHz of subcarrier spacing for FR1
	1) 60kHz subcarrier spacing for data channel in FR1
	
	Yes
	UE does not support 60kHz of subcarrier spacing for data channel in FR1
	Type 4
	No Need
	Applicable only to FR1
	
	
	RAN4
	TBD
	

	
	1-2
	64QAM modulation for FR2 PDSCH
	1) 64QAM modulation for FR2 PDSCH
	
	Yes
	64QAM for PUSCH is not possible
	
	No need
	Applicable only to FR2
	
	Capability can be discussed in future, e.g. when low cost device (e.g. IoT) and/or higher frequency band in FR2 are introduced
	RAN4
	Mandatory without capability 
	

	
	1-3
	64QAM for PUSCH
	1) 64QAM for PUSCH
	
	Yes
	64QAM for PUSCH is not possible
	
	No need
	No need
	
	Capability can be discussed in future, e.g. when low cost device (e.g. IoT) and/or higher frequency band in FR2 are introduced
	RAN4
	Mandatory without capability
	

	
	1-4
	256QAM for PDSCH
	1) 256QAM for PDSCH
	
	Yes
	256QAM for PDSCH is not possible
	Type 4 for FR1

Type 1 for FR2
	No need
	Yes
	
	For FR1, it can be revisited in the future whether the 256QAM is mandated in all UE types or categories

For FR2, RAN4 will continue to discuss whether to introduce the requirements in future release.
	RAN4
	Mandatory with capability for FR1

Not supported in Rel-15 for FR2
	

	
	1-5
	256QAM for PUSCH
	1) 256QAM for PUSCH
	
	Yes
	256QAM for PUSCH is not possible
	Type1 for FR1

Type 1 for FR2
	No need
	Yes
	
	For FR1, RAN4 can further discuss to mandate 256QAM for PUSCH for FR1 in future release.

For FR2, RAN4 will continue to discuss whether to introduce the requirements in future release.
	RAN4
	Optional for FR1

Not supported in Rel-15 for FR2
	

	
	1-6
	pi/2-BPSK for PUSCH
	1) pi/2-BPSK for PUSCH
	
	Yes
	pi/2-BPSK for PUSCH is not possible
	Type 4
	No need
	Yes
	
	RAN4 will define the same minimum requirements for pulse-shaped pi/2 BPSK and non pulse-shaped pi/2 BPSK for FR2.
	RAN4
	Optional for FR1
TBD for FR2
	

	
	1-7
	pi/2-BPSK for PUCCH format 3/4
	1) pi/2-BPSK for PUCCH format ¾
	
	Yes
	pi/2-BPSK for PUCCH  format 3/4 is not possible
	Type 4
	No need
	Yes
	
	
	RAN4
	Optional for FR1
TBD for FR2
	

	
	1-8
	BWP switching delay
	1) Support BWP switching delay specified in TS38.xxx, candidate values set: {type1, type2}
	
	Yes
	UE does not support BWP switching delay
	Type 4
	No need
	No need
	
	For this feature, RAN4 also sent another LS (R4-1803283)

Network cannot configure the shorter delay for certain UE type 


	RAN4
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	1-10
	Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	1) Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	
	Yes
	UE does not support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Type 3 (per band combination)
	No Need
	Applicable only to FR1
	
	
	RAN4
	Optional
	

	
	1-11
	Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Support of switching type between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective. 

Type 1: ~0us

Type 2: <20us
	1-10
	Yes
	UE does not support UL subcarrier alignment between LTE and NR for EN-DC with LTE-NR coexistence in UL
	Type 3 (per band combination)
	No Need
	Applicable only to FR1
	
	This feature is the switching time between LTE UL and NR UL in the same carrier

Per band combination signalling (Type 3)

UE Capability signalling elements. 
1: ~0us switching type.

2: <20us switching type. 


	RAN4
	
	

	
	1-12
	7.5kHz UL raster shift
	1) 7.5kHz UL raster shift
	
	Yes
	UE does not support 7.5kHz UL raster shift
	N/A
	N/A
	No need
	
	
	RAN4
	Mandatory in the SUL bands with uplink sharing either from UE perspective or from network perspective

7.5KHz raster shift as mandatory without capability signalling. 7.5kHz UL raster shift is mandatory in Bands n1, n2, n3, n5, n7, n8, n20, n28, n66. RAN4 can revisit the above bands in the future release. 7.5KHz raster shift is not mandatory for other LTE refarming band except the bands which were agreed to support 7.5kHz UL raster shift as mandatory


	

	UE RF
	2-1
	Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports within a single CC
	1) FR1 channel bandwidths in TS38.101-1 Table 5.3.5-1

2) FR2 channel bandwidths in TS38.101-2 Table 5.3.5-1
	
	Yes
	For FR1, all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC

For FR2, UE does not support some UE channel bandwidths
	Type 1
	No Need
	No Need
	
	UE capability signalling shall follow RP-172832 (Per-band capability signalling, separately for DL and UL and for each SCS)




	RAN4


	For FR1, all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC

For FR2, the set of mandatory CBW is 50, 100, 200 MHz.


	

	
	2-2
	Simultaneous reception or transmission with same or  different numerologies in CA
	1) Support of simultaneous reception or transmission with same or  different numerologies in CA 
	
	Yes
	UE does not support simultaneous reception or transmission with same or different numerologies in CA
	Type 3
	No need
	No need
	
	From RAN4 perspective UE shall be able to signal the supported SCS per CC for each band combination

Same numerology for intra-band NR CA including both continuous and non-continuous is mandatory support for Rel15

The capability of supporting SCS within the single carrier in the CA configuration will be signalled separately, i.e., there is no need to mandatory UE to support mixed numerologies in CA case

If a UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s), the UE shall support two mixed numerologies between FR1 band(s) and FR2 band(s) in DL and UL with or without capability signaling
	RAN4
	Optional

	

	
	2-3
	Non-contiguous intra-band CA frequency separation class for FR2
	1) Support of frequency separation classes to handle the total frequency span for DL for intra-band non-contiguous CA

2) Support of frequency separation classes to handle the total frequency span for UL for intra-band non-contiguous CA
	
	Yes
	UE does not support non-contiguous intra-band CA for FR2 
	Type 1
	No need
	Applicable only to FR2
	
	UE signals the supported Frequency separation classes with per band granularity (Type 1) based on R4-1803363

Separate Frequency separation classes can be signalled for DL and UL


	RAN4
	N/A
	

	
	2-4
	Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
	1) Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
	
	Yes
	UE does not support simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
	Type 3 (Per band combination)
	No Need
	No Need
	
	

	RAN4
	Mandatory for the specific band combinations listed in TS 38.101-3 Table X. Optional for all other band combinations.

	

	
	2-5
	Simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)
	1) Simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)
	
	Yes
	UE does not support simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)
	Type 3 (Per band combination)
	No Need
	No Need
	
	

	RAN4
	Mandatory for the specific band combinations listed in TS 38.101-1 Table X. Optional for all other band combinations.

	

	
	2-6


	Asynchronous FDD-FDD intra-band EN-DC DC
	Asynchronous FDD-FDD intra-band EN-DC
	
	Yes
	UE does not support asynchronous FDD-FDD intra-band EN-DC
	Type 3 (Per band combination)
	Applicable only to FDD
	Applicable only to FR1
	
	
	RAN4
	Optional
	

	
	2-7
	Almost contiguous UL CP-OFDM
	1) Support of almost contiguous UL CP-OFDM transmissions
	
	
	UE does not support almost contiguous UL CP-OFDM
	Type 4
	No need
	Yes
	
	RAN4 will not define requirements in Rel-15
	RAN4
	Optional (not supported by Rel-15 UE)
	

	
	2-8
	PA calibration gap
	1) Support of PA calibration gap to implement PA digital pre-distortion techniques
	
	Yes
	UE does not support PA calibration gap 
	Type 4
	No Need
	Applicable only to FR2
	
	
Introduce type 4 (per UE for FR2 only) UE capability signalling to inform network that the UE needs PA calibration gap for meeting the UE Tx requirements. If UE does not indicate this capability, the UE meets the UE Tx requirements without PA calibration gap.
[The capability signalling shall allow differentiation of up to 2 different PCG schemes]
	RAN4
	Optional  
	

	
	2-9
	UE power class
	1) Support of [non-default] FR1 UE power class

2) Support of FR2 UE power class

3) Support of FR1 UE power class for EN-DC

4) Support of FR1 UE power class for NR-CA
	
	Yes
	UE does not support UE power classes
	Type 1 and Type 3 (see remarks column)
	No Need
	No Need
	
	Capability signalling

· FR1 UE power class ( Type 1 (per band))

· FR2 UE power class ( Type 1 (per band))

· FR1 UE power class for EN-DC (Type 3 (per band combination))

· FR1 UE power class for NR CA (Type 3 (per band combination))
	RAN4
	TBD
	

	Baseband
	3-1
	Independent measurement gap configurations for FR1 and FR2
	1) measurement gaps for FR1 and FR2 are configured independently
	
	Yes
	UE does not support independent gap configuration between FR1 and FR2 
	Type 4
	No Need
	　No Need
	
	
	RAN4
	Optional
	

	
	3-2
	Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement 
	1) Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement
	　
	Yes
	UE does not support simultaneous reception of data and SS block with different numerologies 
	Type 4
	No Need
	Yes
	
	
	RAN4
	Optional
	　


3. RAN1 related features

In the April meeting RAN1 further updated the UE feature list and the agreements are summarized in [2]. In addition, in the LS RAN1 asked “RAN2 and RAN4 to check and work on the NR UE features which are considered to fall into their expertise”. In Table 1 we summarize the features from the RAN1 list, which are mentioned to be up to RAN4 discussion. In the “Comments” column we provide our views on the current status and next steps.
Table 2. RAN1 UE features requiring RAN4 inputs

	Features
	#
	Feature group
	Components
	Type (see R2-1712078)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Responsible WG
	RAN WG recommendation
	Comments

	0. Waveform, modulation, subcarrier spacings, and CP
	0-3
	DL modulation scheme
	1) QPSK modulation
2) 16QAM modulation

3) 64QAM modulation for FR1
	N.A.
	N.A.
	N.A.
	RAN4 will check 64QAM modulation for FR2
	
	Mandatory without capability signaling
	64QAM for FR2 is defined as RAN4 feature 1-2

Already decided in RAN4 #86: 64QAM is mandatory for FR2.

Proposal: No further discussion needed in RAN4 and the 64QAM FR2 can be removed from RAN1 list.

	
	0-5
	pi/2-BPSK for PUSCH
	pi/2-BPSK for PUSCH
	[Type 3]

RAN4 to decide
	RAN4 to decide
	RAN4 to decide
	RAN4 will discuss if it is per band, common for all bands or FR1/2 
	RAN4
	
	Same as RAN4 feature 1-6 and can be kept in RAN4 list only.
Proposal: To be further decided by RAN4. Feature can be removed from RAN1 list.

	
	0-6
	64QAM for PUSCH
	64QAM for PUSCH
	[Type 3]

RAN4 to decide
	RAN4 to decide
	RAN4 to decide
	RAN4 will discuss if it is per band or common for all bands 
	RAN4
	
	Same as RAN4 feature 1-3 and can be kept in RAN4 list only.
Already decided in RAN4 #86: 64QAM is mandatory for FR1 and FR2 
Proposal: No further discussion needed in RAN4. Feature can be removed from RAN1 list.

	
	0-7
	256QAM for PDSCH
	256QAM for PDSCH
	[Type 3]

RAN4 to decide
	RAN4 to decide
	RAN4 to decide
	RAN4 will discuss if it is per band or common for all bands 

	RAN4
	
	Same as RAN4 feature 1-4 and can be kept in RAN4 list only.

RAN4 #86: Mandatory with capability for FR1; TBD for FR2. RAN4 will continue to discuss whether to introduce the requirements for FR2 as a part of RAN4 feature list discussion.
Proposal: To be further decided by RAN4. Feature can be removed from RAN1 list.

	
	0-8
	256QAM for PUSCH
	256QAM for PUSCH
	[Type 3]

RAN4 to decide
	RAN4 to decide
	RAN4 to decide
	RAN4 will discuss if it is per band or common for all bands 

	RAN4
	
	Same as RAN4 feature 1-5 and can be kept in RAN4 list only. 
RAN4 #86: Mandatory with capability for FR1; TBD for FR2. RAN4 will continue to discuss whether to introduce the requirements for FR2 as a part of RAN4 feature list discussion.
Proposal: To be further decided by RAN4. Feature can be removed from RAN1 list.

	
	0-9
	Subcarrier spacings and FFT size in conjunction with supportable BW with normal CP
	1) 15kHz
2) 30 kHz
3) 60 kHz
4) 120 kHz
	Type 4
[Type 3]

RAN4 to decide
	RAN4 to decide
	RAN4 to decide
	It is up to RAN4 decision
Baseband processing (memory) in CA combination related as well as RF (SCS support is per band between sub6 and mmWave)
	RAN4
	
	The SCS feature was replaced with RAN4 feature 2-2 “Simultaneous reception or transmission with same or different numerologies in CA”. From RAN4 perspective UE shall be able to signal the supported SCS per CC for each band combination. 
Proposal: No further discussion needed in RAN4. Feature can be removed from RAN1 list.

	
	0-11
	pi/2-BPSK for PUCCH format 3/4
	pi/2-BPSK for PUCCH format 3/4
	Type 3

RAN4 to decide
	RAN4 to decide
	RAN4 to decide
	RAN4 will discuss if it is per band, common for all bands, or FR1/2
	RAN4
	
	RAN4 feature 1-7

Under discussion in RAN4 UE feature list.
Proposal: To be further decided by RAN4. Feature can be removed from RAN1 list.

	
	0-12
	Non-contiguous UL PRB CP-OFDM per CC
	When VRB-to-PRB mapping is used, PRB is after interleaving
	RAN4 to decide
	 RAN4 to decide
	RAN4 to decide
	It is up to RAN4 to decide
	RAN4
	
	This feature was not discussed in RAN4 so far and it is assumed that UE is not mandated to support it in case the respective requirements are not introduced. Non-contiguous UL PRB CP-OFDM will require introduction of corresponding A-MPR requirement which require detailed studies. It is recommended to proceed with the respective discussions in Rel-16. The feature and capability can be defined in R16. Alternatively, capability signalling can be defined and R15 UEs will not use it. 

Proposal: Do not define the requirements in Rel-15 to support Non-contiguous UL CP-OFDM. FFS if signalling is defined or postponed to the next release.

	
	0-14
	[1-symbol GP for 120KHz SCS in unpaired spectrum]
	1) Slot formats with 1-symbol GP(s) for 120KHz SCS in unpaired spectrum
	Type 4


	Applicable only to TDD
	Applicable only to FR2
	RAN4 to check whether this feature is included in their list
	RAN4
	
	Same as RAN4 feature 1-9. Under discussion in RAN4 UE feature list.
Proposal: To be further decided by RAN4. Feature can be removed from RAN1 list.

	1. Initial access and mobility
	1-11
	Support of CSI-RS RRM measurement for SCell without SS/PBCH block
	
	Type 3
	N. A.
	N.A.
	RAN4 to check
	
	
	Necessity of CSI-RS measurement requirement is still under discussion in RAN4 and no consensus reached. It is suggested to define support of CSI-RS RRM measurement for SCell without SS/PBCH block as an optional UE feature.
Proposal: Define feature as optional.

	2. MIMO
	2-55
	SRS Tx switch
	1. Support SRS Tx port switch, 
2. Report whether the uplink TX switching impact to downlink receiving in a band, 
	Type 3
	N.A.
	N.A.
	Component-2 is agreed with conditioned to RAN4’s decision.—
	RAN1/4
	Component-1 is a list of TRx  pairs, candidates are {1T2R, 1T4R, 2T4R, 1T4R/2T4R}

Component-2: Candidate value set:, {yes, no},
	The support of SRS antenna port switching has impact on the RF FE implementation and feasibility of its support depends on the particular band. Therefore it is suggested to define the feature as optional.
Proposal: Define feature as optional for UE to support

	
	2-56
	SRS carrier switch
	1. Report inter-cell switching time capability
	Type 1
	No need
	N.A. 
	
	RAN1/4
	candidate values set is up to RAN4
	Candidate set of values for SRS carrier switching delay were agreed in RAN4 LS R4-1805660: “It is the RAN4 understanding that same values for the required switching time for carrier-based SRS switching as those for LTE should be used for FR1 and FR2, which includes both intra and inter band CA cases. For the values kindly refer to [1]. On top of these values, RAN4 agrees that 140us is also a valid value. So far no inter-band CA combinations are defined for FR2 in RAN4. No switching time is needed for FR1 + FR2 inter-band CA scenario”

Based on current RAN1 list status the feature is defined to have Type 1 signalling (per-band). Same time it is specific to the supported band combinations and RAN4 should further discuss to change the signalling Type 3 
Proposal: Further discuss the SRS carrier switch UE capability signalling granularity. Define feature as optional for UE to support.

	4.UL control channel and procedure
	4-1
	Basic UL control channel
	1) PUCCH format 0 over [1]-2 OFDM symbols once per slot with FH

3) PUCCH format 1 over [4] – 14 OFDM symbols once per slot with frequency-hopping 

5) One SR configuration per PUCCH group

6) HARQ-ACK transmission once per slot with its resource/timing determined by using the DCI

7) Multiplexing of SR and HARQ-ACK on a PUCCH

8) HARQ-ACK piggyback on PUSCH

9) Semi-static beta-offset configuration for HARQ-ACK
	N.A.
	N.A.
	N.A.
	RAN4 to check feasibility of frequency hopping for PUCCH formats for FR2
	
	Mandatory without capability signaling
	In accordance to RAN1 discussion PUCCH frequency hopping for FR2 may require transition time which may lead to the performance loss as the part of the symbol could be corrupted. RAN4 should further discuss the feasibility of FH and whether it could be managed by the appropriate requirements or additional capability signalling shall be defined.

Proposal: RAN4 to further discuss whether to introduce transition time requirements for PUCCH frequency hopping in FR2 or whether to introduce a new UE capability.

	6. CA/DC, BWP, SUL
	6-12
	Support 2 simultaneous UL transmissions for problematic cases
	Delete [1) Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell]
[2) Case 2: Release 15 LTE-FDD HARQ timing]
[3) UL offset for Case 1 based HARQ feedback]
	Type 2
	
	
	RAN2/4 to decide

This is a UE feature for LTE for a LTE/NR dual connectivity UE
	RAN2/4
	
	The UE capability signalling is already defined. No further actions needed.
Proposal: No further actions.

	
	6-15
	7.5kHz UL raster shift
	7.5kHz UL raster shift
	
	[No need]
	[No need]
	
	RAN4
	
	Same as RAN4 feature 1-12. 

RAN4 decided it is mandatory

Proposal: No further discussion needed in RAN4. Feature can be removed from RAN1 list.

	
	6-20
	Simultaneous reception and transmission on different carriers for each band combination
	
	Type 3
	 N.A.
	N.A.
	RAN4 to check if there is duplicate future in their capability or not. If not, this capability is to be defined
	
	
	Same as RAN4 feature 2-4 Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD) and 2-5 Simultaneous reception and transmission for inter-band CA (TDD-TDD or TDD-FDD). RAN4 will decide on the band combinations where the feature can be mandated.

Proposal: Feature can be removed from RAN1 list.


4. Conclusions
In this contribution we summarize the views on the remaining open issue for RAN4 UE feature list and also the RAN1 features which require RAN4 discussion. In summary, we make the following proposals:

Proposal #1:
Do not define 256QAM PDSCH and PUSCH requirements for FR2 in Rel-15 timeframe.
Proposal #2:
Remove feature 1-9 1-symbol GP in unpaired spectrum from the RAN4 UE feature list. Remove UE capability signalling for this feature.
Proposal #3:
Simultaneous Tx/Rx support is optional by default. RAN4 will specify the set of mandatory band combinations in TS 38.101.
Proposal #4:
Do not define “Almost contiguous UL CP-OFDM” requirements in Rel-15. Define the feature as optional for Rel-15 UEs.
Proposal #5:
Further extend the PA calibration gap UE capability signalling subject to the outcome of the RF room discussion.

Proposal #6:
Further discuss whether the FR2 UE power class signalling is sufficient to differentiate different UE types.
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