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Introduction
[bookmark: _GoBack]In RAN4#94bis-e meeting RAN4 reviewed the Rel-15 UE feature list for IAB-MT application. There were extensive discussions on this aspect. The agreement and summary status for the discussion were captured in [2] and delivered to related Working groups in LS [3].
This contribution provides brief summary on April meeting agreement and further discussion for the remaining features. For IAB-MT channel bandwidth, which is already agreed in RAN4, further clarification is presented in companion paper.[6]
Status summary  
	RAN4 Agreements in [2]: 
Optional confirmed: Optional with capability signaling in Rel-15 UE feature list 
	1-1
	60kHz of subcarrier spacing for FR1

	2-7
	Almost contiguous UL CP-OFDM

	3-4
	SU-MIMO Interference Mitigation advanced receiver


Not supported for below Rel-15 UE capability
	2-10
	Multiple frequency band indication(legacy mandatory w/o signaling)

	2-13
	Maximum uplink duty cycle for FR1 power class 2 UE(legacy optional)

	2-15
	Maximum uplink duty cycle for FR2(legacy optional)


· For the features which suggested as “Optional with manufacturer declaration” if any, RAN4 also agreed the parent/donor should be aware whether such features supported by the MT or not. The detail mechanism is up to RAN2 design. 
· No RAN4 requirements for pi/2 BSPK will be defined for IAB-MT in Rel-16.
· FFS on CA/ENDC related features
· FFS on Power related features



	
RAN1 Working Assumption in email discussion on IAB features is contained in [4] as below:
· IAB-MTs support the following Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) at least for wide-area IAB-nodes
· Without capability 
· 0-1, 0-3, 0-4, 1-1 [FFS components], 2-1, [2-5], [2-6], 2-12, [2-16], [2-16a], 2-32 [FFS components], 2-50 [FFS components], 2-52 [FFS components], 3-1 [FFS components], [3-4], [4-1], [4-10], 5-1 [FFS components], 6-1, 7-1, [8-3]
· With capability signaling which shall be set to '1'
· [1-3]  
· FFS whether additional Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) including list below are optional at least for IAB-MTs of wide-area IAB-nodes, remain mandatory, or have a default value
· Without capability 
· [0-2], [4-3], [4-4], [5-6]
· With capability signaling
· [1-10], [2-2], [2-21], [2-22], [2-25]
Note: This doesn’t mean that the UE features under FFS will not be supported by wide-area IAB-MT at all if RAN1 does not reach a consensus on them





	RAN2 summary on April email discussion captured in [6] and the email discussion will be continued until May meeting: 
POTENTIAL EASY AGREEMENTS
Proposal 1: All optional features remain optional for IAB-MTs.
Proposal 2: (clarification): EN-DC mode support is not mandatory for IAB-MT.
Proposal 3: 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
Proposal 4: 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

RECURRING PROPOSALS WITH HIGH NUMBER OF SUPPORTERS
Proposal 5: All mandatory features with capability signaling are optional for IAB-MT.
Proposal 6: 0-0: Basic EN-DC procedures; 2) SCG DRB with NR PDCP is optional for EN-DC IAB-MT. All other features from 0-0 should be kept mandatory for EN-DC IAB-MT.
Proposal 7: 8. Idle/inactive UE procedures; 8-1: System information acquisition is optional for IAB-MT.

PROPOSALS REQUIRING FURTHER DISCUSSION
Proposal 8: Discuss support for “0-3 DRB” and related features (e.g. SDAP) after clarifying the related issue in RRC specifications discussion.
Proposal 9: The following features are optional for IAB-MT:
· 4. Measurements; 4-1: Intra-NR measurements and reports
· 4. Measurements; 4-2: Inter-NR measurement and reports while in LTE connected
· 7. Mobility; 7-1: Handover

Proposal 10: Discuss whether and how the capabilities handling differs for wide area IAB-MT and for medium/local range IAB-MT.
Proposal 11: Discuss whether channel bandwidth signaling modifications proposed in R2-2002858 ([4]) should be introduced.
Proposal 12: Discuss whether the mandatory IAB-MT features need to be signaled in a separate container in RRC.
Proposal 13: Discuss whether to follow the approach for capturing IAB-MT features/capabilities in TS 38.306 as proposed in R2-2003361 ([10]).





Observation 1: in both RAN1 and RAN2 the discussion on IAB-MT feature is for mandatory features only. 
Observation 2: it seems the tentative conclusion in other working groups for legacy optional UE feature would be retain as optional.
Observation 3: in both RAN1 and RAN2 the IAB-MT feature discussion is for Wide Area IAB-MT only. 
Observation 4: RAN4 discussion on IAB-MT feature covers both Wide Area and Local Area IAB-MT classes. 
Observation 5: RAN4 discussion on IAB-MT feature unnecessarily covers optional with signaling features.

Proposal 1: LS to RAN1 and RAN2 is needed to inform the agreement on IAB-MT classification with clarification that the IAB-MT feature list discussion should be applied for both IAB-MT classes. 
Discussion 
Before we dig into several remaining features, it would be beneficial to emphasize our understanding on the basic principles to adopt UE Rel-15 feature for IAB-MT. In previous discussion, the main factor recognized by RAN4 to make decision on whether one UE feature should be imparted to IAB-MT should be the impact on initial access. However, except this procedure, there are many other factors i.e., inter-vender operation, forward compatibility, efficiency on NW architecture and flexibility on NW scheduling, should be taken into account as well.
Proposal 2:  Below factors should be ensured in decision for IAB-MT feature list:
· Initial access procedure to camp on certain cell 
· Inter-vender operation
· Forward compatibility 
· Network architecture flexibility and efficiency  

Hence if no convincing motivation to make IAB-MT different compared with legacy UE in backhaul link behavior, the same feature type as Rel-15UE should be retained for IAB-MT to comply with other working group approach. 
Proposal 3: for Rel-15 UE optional feature: inherit as optional feature for IAB-MT 
For the candidate features belong this type in table below, there is no burden for IAB-MT to take them as optional features like UE.
	1-4
	256QAM for PDSCH
	256QAM for PDSCH for FR2

	1-5
	256QAM for PUSCH
	256QAM for PUSCH

	1-6
	pi/2-BPSK for PUSCH
	pi/2-BPSK for PUSCH for FR1

	1-7
	pi/2-BPSK for PUCCH format 3/4
	pi/2-BPSK for PUCCH format 3/4 for FR1

	1-9
	Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	1) LTE and NR UL Transmission in the shared carrier via TDM only
2) LTE and NR UL Transmission in the shared carrier via FDM only
3) LTE and NR UL transmission in the shared carrier via FDM or TDM

	2-6
	Asynchronous FDD-FDD intra-band EN-DC DC
	Asynchronous FDD-FDD intra-band EN-DC

	2-11
	Modified MPR behaviour
	Modified MPR behaviour

	2-14
	Power boosting for Pi/2 BPSK for power class 3 UE
	Power boosting for Pi/2 BPSK for power class 3 UE in TDD bands n40, n77, n78 and n79 with duty cycle less than 40%

	3-1
	Independent measurement gap configurations for FR1 and FR2
	Measurement gaps for FR1 and FR2 are configured independently.

	3-2
	Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement
	Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement

	3-3
	Short measurement gap
	Measurement gap patterns with short MGL (gap pattern#2, 3, 6, 7, 8, 10) are supported for E-UTRAN measurement. Gap patterns #6, 7, 8, 10 only apply to E-UTRAN measurement when MO includes both E-UTRAN and NR.



Proposal 4: for Rel-15 UE mandatory features without signaling: inherit as mandatory without signaling for IAB-MT 
	1-2
	64QAM modulation for FR2 PDSCH
	64QAM modulation for FR2 PDSCH

	1-3
	64QAM for PUSCH
	64QAM for PUSCH

	2-12
	Multiple NS/P-Max
	Multiple NS/P-Max



Except features aforementioned, the remaining UE features can be divided into system features, Power related features and band combination related features, which are mandatory with capability signaling or mandatory features with precondition. The consideration on each feature is provided further in table below. 
 
	Type
	UE feature index# and feature group
	Comment

	System feature
	1-4 256QAM PDSCH for FR1
1-6 pi/2-BPSK for PUSCH for FR2
1-7 pi/2-BPSK for PUCCH format 3/4 for FR2
	All modulation scheme should be supported as UE does. 

	
	1-11 7.5kHz UL raster shift
	Mandatory for IAB-MT as future proof

	
	1-8 Active BWP switching delay
	To be checked further according to RAN1 reply if any

	Power related feature
	2-8 UE power class
	FFS depending on IAB-MT power requirement discussion

	CA/ENDC related feature
	1-10 Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
2-2 Simultaneous reception or transmission with same or different numerologies in CA
2-3 Non-contiguous intra-band CA frequency separation class for FR2
2-4 Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
2-5 Simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)
2-9 Simultaneous reception and transmission for SA SUL band combinations
2-16 PA architectures for intra-band EN-DC
2-17 PA architectures for intra-band UL CA
	CA/ENDC related features are mandatory features with precondition on corresponding combination supported for UE. And if CA and ENDC are to be precluded for IAB-MT operation, it is suggested to adopt these features from UE and keep them available for IAB-MT to leave flexibility and inter-vendor operation. For Wide Area IAB-MT, for which no relaxation and/or restriction needed it could report as the smartest feature if inquired. 



Summary 
Observation 1: in both RAN1 and RAN2 the discussion on IAB-MT feature is for mandatory features only. 
Observation 2: it seems the tentative conclusion in other working groups for legacy optional UE feature would be retain as optional.
Observation 3: in both RAN1 and RAN2 the IAB-MT feature discussion is for Wide Area IAB-MT only. 
Observation 4: RAN4 discussion on IAB-MT feature covers both Wide Area and Local Area IAB-MT classes. 
Observation 5: RAN4 discussion on IAB-MT feature unnecessarily covers optional with signaling features.

Proposal 1: LS to RAN1 and RAN2 is needed to inform the agreement on IAB-MT classification with clarification that the IAB-MT feature list discussion should be applied for both IAB-MT classes. 
Proposal 2:  Below factors should be ensured in decision for IAB-MT feature list:
· Initial access procedure to camp on certain cell 
· Inter-vender operation
· Forward compatibility 
· Network architecture flexibility and efficiency  
Proposal 3: for other Rel-15 UE optional feature: inherit as optional feature for IAB-MT 
Proposal 4: for Rel-15 UE mandatory features without signaling: inherit as mandatory without signaling for IAB-MT 
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