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1. Introduction
This contribution provides further views of IAB-MT feature list.
2. Discussion
2.1 RAN4 status
Last meeting’s WF[2] summarized the RAN4 discussion results. In summary, there’re 5 parts as guided by the moderator:
Modulation related features: 60kHz of subcarrier spacing for FR1 was agreed to optional. Others are FFS and the options are to follow R15 UE or manufacturer declaration.
Other Physical Layer Related Features: Almost contiguous UL CP-OFDM was agreed to optional. Others are FFS and the options are to follow R15 UE or not supported.
Band Support Related Features: MFBI, duty cycle related are N/A, others FFS.
CA and EN-DC support related features: All of them are FFS pending CA/EN-DC support frame work.
Baseband related features: SU-MIMO interference mitigation advanced receiver optional, others follow R15 UE optional or FFS.
2.2 RAN2 status
As a consequence, after the initial discussion during RAN2#109bis-e meeting, the following agreements with respect to IAB-MT capabilities were made:
	All optional features remain optional for IAB-MTs.
Clarification: EN-DC mode support is not mandatory for IAB-MT.
The following features are optional for IAB-MT:
1. PDCP; 1-5: Short SN
3. MAC; 3-3: DRX
4. Measurements; 4-5: ANR
6. Inactive; 6-1: RRC Inactive
 The following features are mandatory for IAB-MT:
1. PDPC; 1-0 Basic PDCP procedures, at least for SRB, FFS for DRB related components
2. RLC; 2-0 Basic RLC procedures, 2-4 NR RLC SN size for SRB
3. MAC; 3-0 Basic MAC procedures
It is FFS if in general mandatory features with capability signaling are optional for IAB-MT.
It is FFS if UE capability signalling will be used at all for Wide Area MTs. 
We consider a min set of features for wide area MT, and whether there may be a need for more mandatory features local area MT. 



An e-mail discussion was arranged to target the aim of defining a minimum set of mandatory Rel-15 UE features for Wide-Area IAB-MT and discussing the need for capability signalling and different options thereof.
Post109bis-e][925][IAB] UE Cap (Nokia)
	Scope: Characterization of minimum set of mandatory Rel-15 UE features for wide-range MT, discuss need for signalling options.
Intended outcome: Report. 
Deadline : Next meeting. (20 May 2020)
2.3 RAN4 further discussion
As there’s only one meeting for R16 discussion, RAN4 may need some priority for the discussion to have more progress. RAN2 is discussing minimum set of mandatory features for wide area or local area IAB-MT. And RAN2 email discussion also proposed the criteria of the minimum set of mandatory features. There’re also some proposals that RAN2 only discuss the minimum set for local area IAB-MT. We propose to align some targets with RAN2 in order to progress RAN4 discussion step by step.
Proposal 1: RAN4 only discuss a minimum set of mandatory features for local area IAB-MT. The wide area IAB-MT can be based on the declaration.
Proposal 2: The minimum set of mandatory features is related to the initial access or establishing an RRC connection with network.
After RAN4 have the agreement of minimum set for local area MT, we may also need to review the feature one by one to know if there’s difference for IAB compared with UE, especially some changes that may need RAN1/RAN2 discussions.  If proposal 1 can be agreed, we propose RAN4 only review mandatory or optional for local area IAB-MT. Then we have the following proposals.
Proposal 3: Whether the features will be supported for wide area IAB-MT can be declared by the manufacturer.
Proposal 4: All optional features remain optional for local area IAB-MTs.
Proposal 5: If the views are different as not supported or optional, the compromise can be optional because IAB-MT can choose not to support when the feature is optional.
Based on the above assumptions, we have the followings views for every feature.
Table 1: Preliminary views on IAB RF/RRM features
	Features
	Index
	Feature group
	R15 UE Mandatory/Optional
	If it’s in the min set of local area IAB-MT
	IAB mandatory/optional for local area IAB-MT
	Comment

	1. System parameter
	1-1
	60kHz of subcarrier spacing for FR1
	Optional with capability signalling
	No
	Optional
	Last meeting’s agreement is optional

	
	1-2
	64QAM modulation for FR2 PDSCH
	Mandatory without capability signalling
	Yes
	Mandatory
	PRACH msg4 may use this modulation.

	
	1-3
	64QAM for PUSCH
	Mandatory without capability signalling
	No
	Optional
	RACH msg3 doesn’t need to support 64QAM and when the coverage is large the high modulation may be difficult to be supported for the hardware.

	
	1-4
	256QAM for PDSCH
	Mandatory with capability signalling for FR1
	Yes
	Mandatory
	PRACH msg4 may use this modulation.

	
	
	
	Optional with capability signalling for FR2
	No
	Optional
	

	
	1-5
	256QAM for PUSCH
	Optional with capability signalling (for both FR1 and FR2)
	No
	Optional
	

	
	1-6
	pi/2-BPSK for PUSCH
	Optional with capability signalling for FR1

Mandatory with capability signalling for FR2
	No
	Optional
	Base on the last meeting’s output, it can be compromised as optional.

	
	1-7
	pi/2-BPSK for PUCCH format 3/4
	Optional with capability signalling for FR1

Mandatory with capability signalling for FR2
	No
	Optional
	Base on the last meeting’s output, it can be compromised as optional.

	
	1-8
	Active BWP switching delay
	Mandatory to support either type 1 or type 2 with capability signalling
	No
	Optional
	Active BWP switching is an optional layer 1 feature

	
	1-9
	Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Optional with capability signalling
	No
	Optional
	

	
	1-10
	Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Mandatory to support either type 1 or type 2 with capability signalling if UE reports its capability in 1-10 as 1) LTE and NR UL Transmission in the shared carrier via TDM only, or 3) LTE and NR UL transmission in the shared carrier via FDM or TDM
	No
	Reuse R15 structure
	There’s no proposal for how to handle UL sharing for IAB. Spec should reserve it considering forward compatibility.

	
	1-11
	7.5kHz UL raster shift
	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 for the bands described in clause 5.4.2.1 of Release 15 TS 38.101-1. 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
	No
	Reuse R15 structure
	There’re two views in the last meeting: optional or mandatory for the supported bands. As the supported bands are based on the declaration, our suggestion is not putting it in the min set. But the spec should reserve considering forward compatibility.

	2. 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
	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. The bandwidths listed in the slide #3 of R4-1805985 are mandatory with a single CC. 90MHz is optional for n41, n77, n78.

For FR2, the set of mandatory CBW is 50, 100, 200 MHz.
	No
	FFS
	According to approved LS R4-1916165, RAN4 decided that IAB-MT declares all the supported channel bandwidths rather than having a mandatory set as current UEs.  RAN4 may need some further discussion which CBW must be supported by IAB to avoid the initial access failure.

	
	2-2
	Simultaneous reception or transmission with same or different numerologies in CA
	Same numerology for intra-band NR CA including both continuous and non-continuous is mandatory with capability in both FR1 and FR2. Two mixed numerologies between FR1 band(s) and FR2 band(s) in DL and UL are mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Optional for other cases.
	No
	Reuse R15 structure
	CA is optional for IAB, but if IAB support CA, it’s better IAB align with R15 UE for this feature.

	
	2-3
	Non-contiguous intra-band CA frequency separation class for FR2
	Mandatory to support a frequency separation class within {I, II, III} specified in TS38.101-2 with capability if UE supports non-contiguous CA in FR2
	No
	Reuse R15 structure
	CA is optional for IAB, but if IAB support CA, it’s better IAB align with R15 UE for this feature.

	
	2-4
	Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
	Mandatory/Optional support depends on band combination and captured in TS 38.101-3
	No
	Reuse R15 structure
	EN-DC is optional for IAB, but if IAB support CA, it’s better IAB align with R15 UE for this feature.

	
	2-5
	Simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)
	Mandatory/Optional support depends on band combination and captured in TS 38.101-1, TS 38.101-2 and TS 38.101-3
	No
	Reuse R15 structure
	EN-DC is optional for IAB, but if IAB support CA, it’s better IAB align with R15 UE for this feature.

	
	2-6
	Asynchronous FDD-FDD intra-band EN-DC DC
	Optional with capability signalling
	No
	Optional
	

	
	2-7
	Almost contiguous UL CP-OFDM
	Optional with capability signalling
	No
	Optional
	Agreed in the last meeting

	
	2-8
	UE power class
	Mandatory to support at least one power class with capability. The capability signalling is absent if UE supports only default power class
	No
	FFS
	RAN4 thinks IAB-MT declares the output power.  RAN4 may need some further discussion on how to handle this feature.

	
	2-9
	Simultaneous reception and transmission for SA SUL band combinations
	Mandatory/Optional support depends on band combination and captured in TS 38.101-1
	No
	Reuse R15 structure
	SUL may be optional for IAB,  it’s better IAB reserve this in case IAB will support SUL. 

	
	2-10
	Multiple frequency band indication
	Mandatory without capability signalling
	No

	Not needed
	[not needed] was agreed in the last meeting

	
	2-11
	Modified MPR behaviour
	Optional with capability signalling
	No
	Optional
	It may be not needed, but still can be optional.

	
	2-12
	Multiple NS/P-Max
	Mandatory without capability signalling
	No
	FFS
	[bookmark: _GoBack]If not clear if local area IAB-MT needs to support P-max when network configures it.

	
	2-13
	Maximum uplink duty cycle for FR1 power class 2 UE
	Optional with capability signalling. The capability signalling is absent if UE supports 50%
	No
	Not needed
	Duty cycle is related to SAR, IAB-MT doesn’t have this problem

	
	2-14
	Power boosting for Pi/2 BPSK for power class 3 UE
	Optional with capability signalling
	No
	Optional
	BPSK can be optional

	
	2-15
	Maximum uplink duty cycle for FR2
	Optional with capability signalling
	No
	Not needed
	Duty cycle is related to MPE, IAB-MT doesn’t have this problem

	
	2-16
	PA architectures for intra-band EN-DC
	Mandatory to support either single or dual PA architectures with capability if UE supports intra-band EN-DC configuration in uplink. The capability signalling is absent if UE supports single PA architecture.
	No
	Reuse R15 structure
	IAB can set absent if single PA architecture.

	
	2-17
	PA architectures for intra-band UL CA
	Mandatory to support either single or dual PA architectures with capability if UE supports intra-band CA configuration in uplink. The capability signalling is absent if UE supports single PA architecture
	No
	Reuse R15 structure
	IAB can set absent if single PA architecture.

	3. Baseband
	3-1
	Independent measurement gap configurations for FR1 and FR2
	Optional with capability signalling
	No
	Optional
	

	
	3-2
	Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement
	Optional with capability signalling
	No
	Optional
	

	
	3-3
	Short measurement gap
	Optional with capability signalling
	No
	Optional
	

	
	3-4
	SU-MIMO Interference Mitigation advanced receiver
	Optional without capability signalling
	No
	Optional
	



3. Conclusion
This contribution provides our views on IAB-MT feature list. We have the following proposals and 
Proposal 1: RAN4 only discuss a minimum set of mandatory features for local area IAB-MT. The wide area IAB-MT can declare the supported features.
Proposal 2: The minimum set of mandatory features is related to the initial access or establishing an RRC connection with network.
Proposal 3: Whether the features will be supported for wide area IAB-MT can be declared by the manufacturer.
Proposal 4: All optional features remain optional for local area IAB-MTs.
Proposal 5: If the views are different as not supported or optional, the compromise can be optional because IAB-MT can choose not to support when the feature is optional.
The views on the minimum set and the mandatory/optional suggestion are provided in Table 1.
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