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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution presents our view on Rel-17 IAB UE features. The discussion is based on the latest version of IAB UE feature list in [1] and appendix. 
2. Discussion
2.1. Timing mode related UE features
In Rel-17 eIAB, Case 6 timing mode and Case 7 timing mode are supported, Case 6 timing mode is applied for the case of simultaneous DU TX and MT TX, and Case 7 timing mode is applied for the case of simultaneous DU RX and MT RX. For an IAB node, it may support one/both of the above simultaneous operations, thus one/both of the timing cases (either Case 6 or Case 7) may be applied to the IAB node. Therefore, the UE features related Case 6 timing mode and Case 7 should be defined separated. 
[Feature 31-1] Regarding the guard symbols, Rel-17 new guard symbol types are supported for the switching between timing modes Case 6 and Case 1, Case 7 and Case 1, or Case 6 and Case 7. Based on the above analysis, MT features about Rel-17 DesiredGuardSymbols/Rel-17 ProvidedGuardSymbols can be respectively defined at least for the switching between Case 6 and Case 1, Case 7 and Case 1. For the switching between Case 6 and Case 7, RAN1 can further discuss how to support such switching and then decide whether or not to define a new UE feature for it. Based on the above discussion, feature 31-1 is at least divided into two parts, i.e., Rel-17 Case 6 DesiredGuardSymbols/Rel-17 ProvidedGuardSymbols and Rel-17 Case 7 DesiredGuardSymbols/Rel-17 ProvidedGuardSymbols.
Proposal 1: For 31-1, the UE feature about guard symbol is separately defined for case 6 timing mode and case 7 timing mode, i.e., Rel-17 Case 6 DesiredGuardSymbols/Rel-17 ProvidedGuardSymbols and Rel-17 Case 7 DesiredGuardSymbols/Rel-17 ProvidedGuardSymbols
[Feature 31-4] Regarding the timing mode indication, case 6 timing mode indication and case 7 timing mode indication should be defined separately as well. Especially considering that, Case 6 timing mode indication is indicated from parent node to IAB node to enable the Case 6 timing mode, but Case 7 timing mode indication is indicated from IAB node which to enable the Case 7 timing mode for its child node. Since the transmission and reception nodes of Case 6 and Case 7 timing indication are different nodes, it is reasonable to split the timing mode indication into two sub-features.
Moreover, in RAN1#106e e-meeting, it was concluded that “Details on the design of the indication of when Case 6 timing (and Case 7 timing, if agreed) is performed at the IAB-node are to be discussed under 8.10.1.”. That means, whether to use timing case indication or multiplexing case indication is still not decided. Therefore, the term of feature 31-4 should be decided later.
Proposal 2: For 31-4, the UE feature for timing case indication is respectively defined for case 6 timing mode and case 7 timing mode.
Proposal 3: For 31-4, RAN1 further discuss whether to term the feature group 31-4 as ‘timing case indication’ or ‘multiplexing case indication’.
2.2. Spatial resource indication related UE features
[Feature 31-2] Regarding restricted DU beam indication, it is believed that the motivation of the beam restriction is to reduce the interference from IAB DU to parent DU in case of simultaneous DU TX and MT TX at the IAB node. Thus, the UE feature is associated with the multiplexing case of simultaneous DU TX and MT TX. 
[Feature 31-3] Regarding the recommend MT beam indication, IAB MT would report different recommended beams for different supported multiplexing cases at IAB node. In case of simultaneous DU RX and MT TX at the IAB node, MT report recommended UL beams to reduce interference to IAB DU reception; in case of simultaneous DU TX and MT RX, MT would report recommended DL beams which would suffer less of the IAB DU’s transmission power emission; in case of simultaneous DU RX and MT RX, MT would report recommended DL beams which incur less interference to IAB DU or IAB MT. Thus, different reporting signalling may be used for the recommended beam report in different multiplexing case. Since an IAB node may only support a part of the multiplexing cases, there is no need for the IAB node to support all the related signalling transmission, the UE feature of recommended beam indication should be defined separated for different multiplexing cases. 
IAB MT report recommended UL beam and DL beam to parent node. The recommended beam is associated with multiplexing cases, different beam indications would be recommended for different multiplexing case. 
Proposal 4: For 31-2/31-3, RAN1 further discuss to define sub-features considering the association between the beam indications and multiplexing cases.
· At least feature 31-3 (recommended MT beam indication) is defined respectively for different multiplexing cases.
2.3. Power control related UE features
[Feature 31-6/31-7] Regarding the DL power adjustment, IAB MT can report a desired DL power adjustment and then it will receive a response from parent node. Since both of the request signalling and response signalling are involved in the DL power control procedure, the signalling exchange can be supported as a unified MT feature.
Proposal 5: For 31-6 and 31-7, one feature is defined for transmitting the desired DL power adjustment and receiving the associated response, i.e., merging 31-6 and 31-7.
Moreover, the DL power adjustment may be performed per multiplexing case, e.g., for simultaneous DU RX and MT RX, one power control loop is used; while for simultaneous DU TX and MT RX, another power control loop is used. Since different power adjustment signalling may be specified per multiplexing case, RAN1 may support different MT features for reception of the different signalling. Therefore, the following proposal is made. 
Proposal 6: For 31-6/31-7, RAN1 further discuss to define sub-features considering the association between the DL power control and multiplexing cases.
2.4. Frequency domain H/S/NA related UE features
	Agreement
DCI Format 2_5 is reused to support soft resource availability indications for frequency-domain resources
· FFS: If additional enhancements are necessary
Agreement
To support soft resource availability in the frequency domain, the existing DCI 2_5 format is reused according to one of the following alternatives:
· Alt. 1: A single DCI format 2_5 can be received indicating availability for multiple RB sets which correspond to the same time resources of the child IAB-DU cell.
· Alt. 2: Multiple DCI format 2_5 can be received indicating availability with the granularity of one or more RB set(s) for different RB sets which correspond to the same time resources of the child IAB-DU cell.
· Alt. 3: A single DCI format 2_5 can be received indicating availability of all the soft resources which correspond to the same time resources of the child IAB-DU cell. 


RAN1 has agreed to use DCI format 2_5 to indicate the frequency domain soft resource, thus IAB node needs to support the capability to receive the associated DCI format 2_5. By support the UE feature, at least IAB will know how to interpret the DCI format 2_5 for the frequency domain soft resource indication. 
Proposal 7: Support UE feature for reception of DCI format 2_5 which is used to indicate the frequency domain soft resource.
3. Conclusion
This contribution focus on UE features for eIAB, and the following are proposed,
Proposal 1: For 31-1, the UE feature about guard symbol is separately defined for case 6 timing mode and case 7 timing mode, i.e., Rel-17 Case 6 DesiredGuardSymbols/Rel-17 ProvidedGuardSymbols and Rel-17 Case 7 DesiredGuardSymbols/Rel-17 ProvidedGuardSymbols
Proposal 2: For 31-4, the UE feature for timing case indication is respectively defined for case 6 timing mode and case 7 timing mode.
Proposal 3: For 31-4, RAN1 further discuss whether to term the feature group 31-4 as ‘timing case indication’ or ‘multiplexing case indication’.
Proposal 4: For 31-2/31-3, RAN1 further discuss to define sub-features considering the association between the beam indications and multiplexing cases.
· At least feature 31-3 (recommended MT beam indication) is defined respectively for different multiplexing cases.
[bookmark: _GoBack]Proposal 5: For 31-6 and 31-7, one feature is defined for transmitting the desired DL power adjustment and receiving the associated response, i.e., merging 31-6 and 31-7.
Proposal 6: For 31-6/31-7, RAN1 further discuss to define sub-features considering the association between the DL power control and multiplexing cases.
Proposal 7: Support UE feature for reception of DCI format 2_5 which is used to indicate the frequency domain soft resource.
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5. Appendix
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	31. NR_IAB_enh
	31-1
	Guard symbols 
	1) Support [Rel-17 DesiredGuardSymbols] reporting
2) Support [Rel-17 ProvidedGuardSymbols] reception
	
	Yes
	N/A
	Guard symbols reporting and reception associated with Case 6 and 7 timings are not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-2
	Restricted DU beam indication
	Support [Simultaneous Operation DU Beam Indication] reception
	
	Yes
	N/A
	Parent-node cannot indicate restricted beams at the IAB-DU.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-3
	Recommended/[Non-preferred] MT beam indication
	Support [Simultaneous Operation MT Beam Indication] transmission
	
	yes
	N/A
	IAB-node cannot indicate recommended/[non-preferred] MT DL/UL beam to parent node
	Per IAB-node
	no
	no
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-4
	Timing case indication
	Support [Timing Case Indication] reception
	
	Yes
	N/A
	Case 6 timing at the IAB-node is not supported.  
Switching across different timing cases (i.e., Case 1 at IAB-node, Case 6 at IAB-node, and/or Case 7 at the
Parent) is not supported. 
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-5
	Case 7 timing offset 
	Support [Case7 Timing Offset] reception 
	
	Yes
	N/A
	Parent-node cannot adopt both (and switch between) Case 1 and Case 7 timing. 
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-6
	DL TX power adjustment
	support [Desired DL TX Power Adjustment] reporting
	
	Yes
	N/A
	Parent-node’s DL TX power adjustment reporting, is not supported.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-7
	DL TX power adjustment
	support [DL TX Power Adjustment] reception
	
	Yes
	N/A
	Parent-node’s DL TX power adjustment reception is not supported.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-8
	Desired UL TX power adjustment 
	Support [Desired IAB-MT PSD range] reporting
	
	Yes
	N/A
	Desired MT’s UL PSD range reporting is not supported.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.




