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1 Introduction
In this contribution, we discuss our view on the remaining issues regarding the UE features for the NCR based on [1], which is also used as the starting point for the discussion.
2 Discussion
1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]
2 
2.1 
2.1.1 
2.1 [bookmark: OLE_LINK9][bookmark: OLE_LINK15][bookmark: OLE_LINK38][bookmark: OLE_LINK39]43-1 and 43-3
	[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Agreement (RAN1#112)
For the aperiodic beam indication, the reference of slot offset for each time resource is defined as the slot n+k where n refers to the slot that NCR-MT receive the DCI carrying the indication and k refers to the offset value [defined by NCR-MT capability and/or declared by vendor].
Agreement (RAN1#113)
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
7.Support periodic beam indication for access link
8. Priority flag for periodic indication
	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



Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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:
· 15 kHz: {[0,] 1 [, 2,3,4]}
· 30 kHz: {[0,]1 [, 2,3,4]}
· 60 kHz: {[0,]1, 2 [ ,3,4]}
· 120 kHz: {[0,]1, 2 [,,3,4]}
	Optional with capability signaling






For the feature groups (FG) related to AL beam control, FG 43-3 is defined as aperiodic beam indication for access link. Considering that aperiodic beam indication is used for control the forwarding of dynamic scheduling, which is more flexible than periodic beam indication and widely used in practical networks, this feature can be merged in to FG 43-1. 
Moreover, the ON-OFF information is also implicitly indicated by beam indication, due to the lower latency, the aperiodic beam indication can support more efficient interference management and energy saving. Therefore, it is preferred to merge FG 43-3 into the FG 43-1.
Proposal 1 It is preferable to merge FG 43-3 (aperiodic beam indication) into the FG 43-1 (basic NCR support).
The slot offset K for the application time of the dynamic beam indication DCI format 2_8 can be reported by NCR-MT capability signalling. 
Regarding the candidate values, 0 should not be supported, because gNB cannot know how many symbols is required for NCR’s DCI reception and beam switching when 0 is reported by NCR-MT. For the case where the DCI and indicated time resources are in a same slot, it is preferred to support some symbol-level values to report the NCR’s processing time (DCI reception and beam switching time). Then gNB can configure slot offset and symbol offset in RRC to allow sufficient NCR’s processing time.
Therefore, the candidate values for different SCSs should at least be supported are as follows:
· 15 kHz: {1}
· 30 kHz: {1}
· 60 kHz: {1, 2}
· 120 kHz: {1, 2, 4}
. If symbol-level values can be supported, the candidate values for different SCSs are:
· 15 kHz: {0.5,1}
· 30 kHz: {0.5,1}
· 60 kHz: {1, 2}
· 120 kHz: {1, 2, 4}
Proposal 2 For component 2 candidate values, it is preferable to replace 0 with some symbol-level values to report the NCR’s processing time.
Proposal 3 The candidate values for different SCSs should at least be supported:
· 15 kHz: {1}
· 30 kHz: {1}
· 60 kHz: {1, 2}
· 120 kHz: {1, 2, 4}
Proposal 4 If symbol-level values can be supported, the candidate values for different SCSs are:
· 15 kHz: {0.5, 1}
· 30 kHz: {0.5,1}
· 60 kHz: {1, 2}
· 120 kHz: {1, 2, 4}
2.2 43-6 and 43-8
	Agreement (RAN1#111)
The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-15/16 beam indication framework is used for C-link, 
· The beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively.
· When Rel-17 beam indication framework (i.e., unified TCI framework) is used for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.(modified in RAN1#112)
Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.

Agreement (RAN1#112)
In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-17 beam indication framework is used for C-link, 
· If no unified TCI is applied for C-link, the beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively. (i.e. same as the default beam defined for Rel-15/16 beam indication framework)
· If there is unified TCI applied for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.




The rules highlighted in yellow replace the rules highlighted in blue to clarify the Rel-17 beam indication framework refers to unified TCI. In the agreement, the NCR capability of whether to support unified TCI or not should be reported to gNB. Then the gNB can decide how to indicate the beam for backhaul link according this NCR capability. FG 43-6 and 43-8 for the NCR based on [1] is defined as backhaul link beam indication. So the FG 43-6 and 43-8 should be defined as follows:
	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 (non-unified TCI), Rel-17 (unified TCI), 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 (non-unified TCI), Rel-17 (unified TCI), both}
	Optional with capability signaling



Proposal 5 The NCR capability whether supports unified TCI or not should be reported to gNB.
3 Conclusion
Proposal 1 It is preferable to merge FG 43-3 (aperiodic beam indication) into the FG 43-1 (basic NCR support).
Proposal 2 For component 2 candidate values, it is preferable to replace 0 with some symbol-level values to report the NCR’s processing time.
Proposal 3 The candidate values for different SCSs should at least be supported:
· 15 kHz: {1}
· 30 kHz: {1}
· 60 kHz: {1, 2}
· 120 kHz: {1, 2, 4}
Proposal 4 If symbol-level values can be supported, the candidate values for different SCSs are:
· 15 kHz: {0.5, 1}
· 30 kHz: {0.5,1}
· 60 kHz: {1, 2}
· 120 kHz: {1, 2, 4}
Proposal 5 The NCR capability whether supports unified TCI or not should be reported to gNB.
4 Reference
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5 Annex: RAN1 Agreements [1]
	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
7.Support periodic beam indication for access link
8. Priority flag for periodic indication
	
	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
	Optional without 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
	Component 2 candidate values:
· 15 kHz: {[0,] 1 [, 2,3,4]}
· 30 kHz: {[0,]1 [, 2,3,4]}
· 60 kHz: {[0,]1, 2 [ ,3,4]}
· 120 kHz: {[0,]1, 2 [, 3,4]}
	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
3.Support of [temporary] MAC CE override of the RRC configuration of the beam index(es) in semi-persistent beam indication
	43-1
	N/A
	Yes
	NCR-MT cannot decode the semi-persistent beam indication
	Per NCR-MT
	No 
	No 
	Yes
	
	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



