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[bookmark: OLE_LINK1]Introduction
In RAN1 112b-e meeting, RAN1 started discussion for Rel-18 UE features and achieved following agreements for Rel-18 NCR [1]. 
	Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-1
	Basic NCR support 
	1. Support of fixed beam for C-link/backhaul link
2. Support of TDMed UL transmission of C-link and backhaul link
3. Support of ON-OFF operation for NCR-Fwd based on access link beam indication
4. Support of TDD UL/DL determination for backhaul/access link based on TDD UL/DL configuration of C-link
5. [Support of] Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link
6. Support of beam correspondence of the DL/UL of the access link at NCR-Fwd
	FFS
	N/A
	Yes
	NCR is not supported 
	Per NCR-MT
	No
	No
	Yes
	A NCR-MT that includes ncr-NodeIndication in RRC Setup Complete must support FG 43-1

[Component 5 candidate values: FFS]
	Optional [with/without] capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-2
	Periodic beam indication for access link
	1.Support periodic beam indication for access link
2. Priority flag for periodic indication
	43-1
	N/A
	Yes
	NCR-MT cannot decode the periodic beam indication
	Per NCR-MT
	No
	No
	Yes
	Note: at least one of FGs 43-2, 43-3, 43-4 will be merged with 43-1, FFS which one
	Optional with capability signaling

	43. NR_netcon_repeater
	43-3
	Aperiodic beam indication for access link
	1.Support aperiodic beam indication for access link
[2. Supported slot-offset k values for reference slot]
	43-1
	N/A
	Yes
	NCR-MT cannot decode the aperiodic beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Note: at least one of FGs 43-2, 43-3, 43-4 will be merged with 43-1, FFS which one
 
FFS: component 2 candidate values
	Optional with capability signaling

	43. NR_netcon_repeater
	43-4
	Semi-persistent beam indication for access link
	1.Support semi-persistent beam indication for access link
2. Priority flag for semi-persistent indication
	43-1
	N/A
	Yes
	NCR-MT cannot decode the semi-persistent beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Note: at least one of FGs 43-2, 43-3, 43-4 will be merged with 43-1, FFS which one
	Optional with capability signaling


 
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-8
	Adaptive beam for NCR backhaul link/C-link
 
	Support of backhaul link beam determination based on predefined rule
	43-1, 2-2,2-4, 2-4a
	N/A
	Yes
	The beam for backhaul link and C-link is fixed.
	Per NCR-MT
	No
	No
	Yes
	FFS: Component candidate values: {Rel-15/16, Rel-17, both}

	Optional with capability signaling

	43. NR_netcon_repeater
	43-6
	Dedicated signalling for backhaul link beam indication
	1. Support dedicated signalling for backhaul link beam indication
	43-1, 43-8
	N/A
	Yes
	Dedicated signalling for backhaul link beam indication is not supported
	Per NCR-MT
	No
	No
	Yes
	[Component candidate values: {Rel-15/16, Rel-17, both}]
	Optional with capability signaling


 

Agreement: Introduce the following new FG/row, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-4a
	Beam index updates for semi-persistent beam indication
	1.Support of [temporary] override of the RRC configuration of the beam index(es) in semi-persistent beam indication
	43-1, 43-4
	N/A
	Yes
	The semi-persistent beam indication cannot provide updates for the beam index(es).
	Per NCR-MT
	No
	No
	Yes
	FFS: whether to merge this FG with 43-4
	Optional with capability signaling



Agreement
Introduce the following new FG/row, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-5
	Simultaneous UL transmission of backhaul link and C-link
	1. Simultaneous UL transmission of backhaul link and C-link
	43-1
	N/A
	Yes
	NCR only supports TDMed UL transmission of C-link and backhaul link
	Per NCR-MT
	No
	No
	Yes
	
	Optional with capability signaling





In this contribution, we present our views on remaining issues for Rel-18 NCR UE feature.  
Discussion
[bookmark: _Ref510628869]For FG 43-1 Basic NCR support, one FFS point is whether to introduce UE capability report for component 5 and candidate values if any. The component 5 Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link. According to RAN1 agreement in SI phase, DL Tx timing for access link based the NCR-Fwd is delayed after the DL receiving timing of the NCR-MT (or the NCR-Fwd) by the internal delay, and UL receiving timing of the NCR-Fwd is advanced before the UL Tx timing of the NCR-MT (or the NCR-Fwd) by the internal delay. If the internal delay value for the component 5 is to be reported by UE capability signaling, FG 43-1 becomes Optional with capability signaling, while if the internal delay value for component 5 is declared by vendor, then, no signaling is needed for FG 43-1. Considering internal delay is NCR-Fwd only capability (not relevant to NCR-MT) similar to Rel-17 RF repeater which is provided by vendor declaration in Rel-17, there is no need to introduce new capability signaling for the component 5 for Rel-18 NCR. 
Proposal 1: Internal delay for NCR-Fwd is declared by vendor. UE capability signaling for candidate values for component 5 of FG 43-1 is not supported. 
FG 43-2, 3, 4 is for periodic, aperiodic and semi-persistent beam indication for access link respectively. To enable proper beam operation and on/off operation, at least one of FGs 43-2, 43-3, 43-4 will be merged with 43-1 for basic NCR support. Considering complexity at NCR side and typical deployment, only a subset of FGs 43-2, 43-3, 43-4 as mandatory feature would be sufficient. Periodic beam is typically for forwarding cell-specific signals which are fundamental for the operation, e.g., to forward SSB, thus FG 43-2 can be mandatory feature and merged with 43-1. Periodic beam can also serve UE-specific semi-static or semi-persistent signal/channel forwarding, thus FG 43-4 as optional feature is sufficient. Aperiodic beam can be considered to serve dynamic UE-specific signal/channel forwarding, which would be frequently used, thus FG 43-3 can also be considered as mandatory feature. For FG 43-3, component 2 of the slot-offset k values for reference slot relies on NCR-MT PDCCH processing latency, inter-module delay between NCR-MT and NCR-Fwd, and beam application delay by NCR-Fwd after NCR-Fwd gets beam information from NCR-MT. To determine the value of k, the most similar framework which exists in current specifications is the time application for QCL, associated with timeDurationForQCL UE capability, with additional delay for inter-module communication. It is natural to extend the value range of existing timeDurationForQCL for slot-offset k with UE capability signaling, e.g., with candidate value of {1, 2, 3} slot.  
Another aspect for semi-persistent beam indication is FG 43-4a. Considering additional complexity for optional update of beam index by MAC CE, keeping FG 43-4a as separate FG from semi-persistent beam indication of FG 43-4 is reasonable. Since the beam index update by MAC CE is valid until MAC CE deactivation, the wording of ‘temporary’ in FG description can be kept. 
Proposal 2: For beam indication for access link, 
· Support FG 43-2 as mandatory and merged with 43-1. 
· Support FG 43-4 as optional UE feature. 
· FG 43-4a for optional update of beam index by MAC CE is kept as a separate UE feature with pre-requisite of FG 43-4.
· Support FG 43-3 as mandatory with capability signaling for candidate values {1, 2, 3} slot for component 2 

For adaptive beam indication FGs 43-6 and FGs 43-8, the FFS point of component candidate values {Rel-15/16, Rel-17, both}. Considering NCR-MT beam operation FGs can be reported by existing UE capability signaling and it is reasonable assumption that beam operation capability for NCR-MT and NCR-Fwd backhaul is the same, there is no need of separate capability reporting for Rel-15/16 or Rel-17 for NCR-Fwd beam operation, because it can be derived by existing UE capability signaling for NCR-MT beam operation. 
Proposal 3: For adaptive beam operation for backhaul link FGs 43-6 & 43-8, the support of {Rel-15/16, Rel-17, both} is derived by existing UE feature for beam operation for NCR-MT, without  additional report of candidate values. 

Conclusion
In this contribution, we discussed remaining issues for NRC UE features. It is summarized by the following observations and proposals. 
Proposal 1: Internal delay for NCR-Fwd is declared by vendor. UE capability signaling for candidate values for component 5 of FG 43-1 is not supported. 
Proposal 2: For beam indication for access link, 
· Support FG 43-2 as mandatory and merged with 43-1. 
· Support FG 43-4 as optional UE feature. 
· FG 43-4a for optional update of beam index by MAC CE is kept as a separate UE feature with pre-requisite of FG 43-4.
· Support FG 43-3 as mandatory with capability signaling for candidate values {1, 2, 3} slot for component 2 
Proposal 3: For adaptive beam operation for backhaul link FGs 43-6 & 43-8, the support of {Rel-15/16, Rel-17, both} is derived by existing UE feature for beam operation for NCR-MT, without additional report of candidate values. 
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