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Introduction
[bookmark: _Hlk58595024]In this contribution we share our views on the initially agreed UE features for NR network-controlled repeaters in Rel-18 in RAN1#112bis-e [1]. In the appendix section, we have listed the initial set of agreed FGs for NCR.
Discussion on UE features for NR network-controlled repeaters
For FG 43-1, one of the remaining aspects is on the component of Tx/Rx timing determination for the backhaul/access link based on Tx/Rx timing of C-link. Based on the agreement in RAN1, there is a possible delay between receiving and forwarding. For the gNB to correctly determine the time difference and accordingly schedule, it is necessary for the gNB to be aware of the timing difference. Therefore, component 5 should be supported that allows NCR to report the timing difference as a mandatory capability whenever basic NCR support is reported. The exact values that can be reported by NCR can be further discussed. On the aspects of mandatory/optional, in our view, it is sufficient that FG 43-1 is optional without the capability signaling. We don’t see any specific need/benefit to have optional with capability signaling. 

Proposal 1: For FG 43-1, agree the support of Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link (component 5)
· Candidate values can be further discussed

Proposal 2: FG 43-1 can be agreed as optional without capability signaling 

On the aspect of which one among the three capabilities 43-2, 43-3 and 43-3 should be mandatory, if basic NCR support is reported, in our view, 43-3 should be the mandatory one and it should be merged with 43-1. With the functionality of aperiodic beam indication for access link, the NCR should be able to provide all the basic support in terms for forwarding for different physical channels/signals. FG 43-2 and FG 43-4 can be separate optional capabilities. Furthermore, for FG 43-3, it needs to be discussed whether to support slot-offset k values for reference slot. In our view, similar to other timeline related capabilities for beam application, this should also be a reported as  a capability. Candidate values can be further discussed.

Proposal 3: For beam indication for access link, merge FG 43-3 on aperiodic beam indication for access link with FG 43-1 to make this as mandatory feature for basic NCR support

Proposal 4: For aperiodic beam indication for access link, support slot-offset k values for reference slot as a reported capability
· Candidate values can be further discussed

For semi-persistent beam indication, the aspect of overriding the already configured beam index(es) by RRC configuration should be considered as a baseline feature with semi-persistent beam indication. Therefore, this FG can be merged with the UE capability signaling for semi-persistent beam indication for access link. Furthermore, it is still under discussion whether we add the word “temporary” to the override or not. Although, there might not be any impact to the functionality as such but adding temporary to override will make it clear that the override can be turned off with deactivation of semi-persistent beam index(es).

Proposal 5: For semi-persistent beam indication for access link, merge FG 43-4a on beam index updates for semi-persistent beam indication with FG 43-4

Proposal 6: For beam index updates for semi-persistent beam indication, keep temporary override in the component description 

For FG 43-6 and 43-8, candidate values for the beam management framework needs to be discussed. In our view, if NCR reports these FGs, then there should be at least one beam management framework that is default, if no specific value is reported. The default should be Rel-15/16 framework. For the candidate values, Rel-17 can be additionally reported and consequently both Rel-15/16 and Rel-17 framework are supported. Alternatively, if there is no default value, then candidate values can be {Rel-15/16, both Rel-15/16 and Rel-17}.
Proposal 7: For FG 43-6 and FG 43-8, support one of the two options for the candidate values for beam indication
· Option 1: Rel-15/16 is default and doesn’t need to be explicitly reported. Rel-17 can be optional value that can be reported in which case of both Rel-15/16 and Rel-17 are assumed to be supported
· Option 2: Two candidate values are agreed (no default value assumed) including {Rel-15/16, both Rel-15/16 and Rel-17}

Conclusion
In this contribution, we have discussed our views on the initial list of UE features for network-controlled repeaters in NR Rel-18 and provided following proposals:
Proposal 1: For FG 43-1, agree the support of Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link (component 5)
· Candidate values can be further discussed

Proposal 2: FG 43-1 can be agreed as optional without capability signaling 

Proposal 3: For beam indication for access link, merge FG 43-3 on aperiodic beam indication for access link with FG 43-1 to make this as mandatory feature for basic NCR support

Proposal 4: For aperiodic beam indication for access link, support slot-offset k values for reference slot as a reported capability
· Candidate values can be further discussed

Proposal 5: For semi-persistent beam indication for access link, merge FG 43-4a on beam index updates for semi-persistent beam indication with FG 43-4

Proposal 6: For beam index updates for semi-persistent beam indication, keep temporary override in the component description 

Proposal 7: For FG 43-6 and FG 43-8, support one of the two options for the candidate values for beam indication
· Option 1: Rel-15/16 is default and doesn’t need to be explicitly reported. Rel-17 can be optional value that can be reported in which case of both Rel-15/16 and Rel-17 are assumed to be supported
· Option 2: Two candidate values are agreed (no default value assumed) including {Rel-15/16, both Rel-15/16 and Rel-17}
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Appendix - Initial agreed FGs for NR network-controlled repeaters in Rel-18

	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 (Sidelink 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

	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

	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

	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

	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

	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

	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



