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1. Overall Description
RAN WG4 has made the agreements for Rel-15 NR feature group as listed below. The corresponding table based on the below agreements is attached in this LS.
RAN4 is still discussing the features highlighted in yellow and the features/types with square bracket. Once these remaining issues are resolved, RAN4 will provide other WGs with the updates during the RAN WG meetings in Feb. 2018. Note that the features that have no remaining issues are highlighted in green.
	UE feature
	Agreements

	60kHz of subcarrier spacing for FR1
	For 60Khz SCS, it is agreed to introduce capability signaling per UE for FR1. Further discussion on the mandatory or optional in this week is needed.

	Extended CP
	Capability signaling for ECP will be Type 4 (per UE) if we introduce the capability signaling. FFS for whether ECP is mandatory or optional. FFS for whether we need this feature for FR2 pending on the further check from operators in this week.

	64QAM modulation for FR2 PDSCH
	64QAM for PDSCH is mandatory without capability at least for all FR2 bands defined within Rel.15 timeframe

Capability can be discussed in future, e.g. when low cost device (e.g. IoT) and/or higher frequency band in FR2 are introduced

	64QAM for PUSCH
	64QAM for PUSCH is mandatory without capability at least for all bands defined within Rel.15 timeframe

Capability can be discussed in future, e.g. when low cost device (e.g. IoT) and/or higher frequency band in FR2 are introduced

	256QAM for PDSCH
	256QAM for PDSCH for FR1 is mandatory with Type 4 capability signalling. It can be revisited in the future whether the 256QAM is mandated in all UE types or categories.

If capability signalling is introduced for FR2 256QAM PDSCH (pending on the feasibility study), it shall be type 1 signalling. FFS on whether type 1 is sufficient considering the number of supporting MIMO layers.

	256QAM for PUSCH
	256QAM for PUSCH for FR1 is optional with type 1 capability signalling. RAN4 can further discuss to mandate 256QAM for PUSCH for FR1 in future release.
If capability signalling is introduced for FR2 256QAM PUSCH (pending on the feasibility study), it shall be type 1 signalling. FFS on whether type 1 is sufficient considering the number of supporting MIMO layers.

	pi/2-BPSK for PUSCH
	pi/2-BPSK for PUSCH is optional.

Type 4 (per UE) with FR1/2 differentiation.

RAN4 will define the same minimum requirements for pulse-shaped pi/2 BPSK and non pulse-shaped pi/2 BPSK for FR2.

	pi/2-BPSK for PUCCH format 3/4
	pi/2-BPSK for PUCCH format 3/4 is optional 

Type is same as pi/2-BPSK for PUSCH, i.e. Type 4 (per UE) with FR1/2 differentiation

	BWP switching delay
	Introduce the type 4 capability signaling to differential the type 1 and type 2 for each scenario if the capability signaling is agreed to be introduced. We may remove the capability signaling if RAN4 can agree single minimum delay for each scenario.
Frequency Range

Scenario

Delay (us)(Note)

Comment

1

1

Type 1: 600us

Type 2: 2ms

2

Type 1: 600us

Type 2: 2ms

3

Type 1: 600us

Type 2: 2ms

4

Type 1: 350us

Type 2: 950us

No delay required from the RF perspective

2

1

Type 1: 600us

Type 2: FFSms

2

Type 1: 600us

Type 2: FFSms

3

Type 1: 600us

Type 2: FFSms

4

Type 1: 350us

Type 2: FFSus

No delay required from the RF perspective

Note: Network cannot configure the shorter delay for certain UE type

	1-symbol GP for 120kHz SCS in unpaired spectrum in FR2
	Capability signalling type for 1-symbol GP for 120KHz SCS in unpaired spectrum will be type 4 for FR2. RAN4 will further discuss whether it is feasible to support this feature or not in Rel-15.

	1-symbol GP for 60kHz SCS in unpaired spectrum in FR1
	Capability signalling type for 1-symbol GP for 60KHz SCS in unpaired spectrum will be type 4 for FR1. RAN4 will further discuss whether it is feasible to support this feature or not in Rel-15.

	Support of UL sharing from UE perspective, 

and 
Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	It is common understanding that some UE support UL sharing from UE perspective and some UE does not support UL sharing from UE perspective, UE need to indicate the supports to the network. For UE supporting UL sharing from UE perspective, the capability signaling type for “Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective” shall be per band combination

	7.5kHz UL raster shift
	7.5kHz UL raster shift is mandatory in the SUL bands with uplink sharing either from UE perspective or from network perspective 

Further discussion on supporting 7.5kHz UL raster shift for LTE-NR co-existence for Band n2, n5 and n66.

	Supplemental uplink
	Continue discuss in this meeting.

	Supplemental uplink with different numerology
	Continue discuss in this meeting.

	Supplemental uplink with dynamic switch
	Continue discuss in this meeting.

	Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports
	During RAN4 #86, continue to discuss overall EN-DC/NR CA capability framework including (aggregated) channel bandwidth, CA bandwidth class, supported SCS and non-contiguous intra-band CA frequency span, etc

	Mixed numerologies for CA
	The capability of supporting SCS within the single carrier in the CA configuration will be signaled 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 signalling

Capability signalling for CA case can be further discussed.

	Non-contiguous intra-band CA frequency span
	Non-contiguous intra-band CA frequency span is applicable only to FR2 (FFS for whether applicable for downlink only or both downlink and uplink)

Continue to discuss the followings during RAN#86

· Option1: Combine CA bandwidth class, i.e. no dedicated capability

· Option2: Type 1

	Simultaneous reception and transmission for inter band CA or EN-DC (TDD-TDD or TDD-FDD)
	For Simultaneous reception and transmission for inter band CA or EN-DC, the capability signalling is per band combination. Whether to mandating this feature in certain band combinations will be FFS.

	Asynchronous FDD-FDD intra-band LTE-NR DC
	The capability of asynchronized FDD-FDD intra-band LTE-NR DC is per band combination

	Non-contiguous UL CP-OFDM
	Postpone the non-continuous CP-OFDM for uplink feature to June 2018.

	PA calibration gap
	RAN4 can inform the Type 4 (per UE) capability for the feature of PA calibration gap in RAN4 #86 meeting (detailed wording of information can be discussed). RAN4 will further discuss the UE capability in the future. We can revisit the need of calibration gap once RAN4 reach consensus.

	UE power class
	Introduce capability signaling of [non-default] UE power class, and Type 1 (per band) signaling
· FFS: Default power class(es) for FR2. ( different UE device types may have different default power class) 

FFS: Definition under inter-band NR CA and EN-DC

	Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement
	Renamed to “Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement with SSB within the active BWP”

· FFS: inter-band CA case

Type 4 (per UE) and applicable only to FR1

	Number of UE RX ports and Number of UE Tx ports
	No capability signalling for number of Rx/Tx ports. We can revisit the need of capability signalling of number of Tx ports when we discuss the number of MIMO layers in this week.


2. Actions:

To RAN WG2
RAN4 respectfully asks RAN1 and RAN2 to take into account the conclusions in the future work.
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