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[bookmark: _Ref129681832]Introduction
In RAN1#112bis-e [1], the framework of NCR-Fwd related features were agreed, as detailed in the Annex. This contribution presents our views on the remaining issues of features for NCR-Fwd and NCR-MT. 

Discussion
NCR-Fwd related features
FG 43-4a is listed as a separate feature for the support of overriding the RRC configured beam index(es) with semi-persistent beam indication. In our understanding, it can be merged into FG 43-4. The reasoning is similar to merge the priority flag with periodic/semi-persistent beam indication for access link. FG 43-4 alone may not work well without FG 43-4a. For NCR, semi-persistent beam indication is used to control the forwarding of SP CSI-RS/SRS for the UE, which will always need to update the beam index, hence beam index update should be supported by NCR-Fwd as well. Besides, “beam index updates” is a very tiny add-on feature to FG 43-4. The additional implementation complexity is marginal and it can be up to gNB whether or not to update the access beams. For semi-persistent indication, the update can be periodically valid from 3 ms after the HARQ-ACK time of MAC-CE. However, the “temporary” in the description may lead to different interpretations, e.g., the indication is only valid for a finite time duration or not periodic. To avoid such ambiguity, it is preferred to remove “temporary”. 
[bookmark: _Ref131711681]Proposal 1: FG 43-4a should be merged into FG 43-4 by adding a component as “3. Support of [temporary] override of the RRC configuration of the beam index(es) in semi-persistent beam indication”.
On FG 43-3, the reference time slot for aperiodic beam indication should cover the time required by NCR-MT for PDCCH processing and access beam switching. The required time depends on NCR-MT capability and should be provided to gNB if NCR supports aperiodic beam indication. Since aperiodic indication is used to indicate the beam for NCR-Fwd, the reference of slot offset can follow the PDCCH based beam switching in NR, i.e., 14 or 28 OFDM symbols depending on capability. 
[bookmark: _Ref131759675]Proposal 2: FG 43-3 is revised as: 
· Remove the bracket of component 2: “[2. Supported slot-offset k values for reference slot]”. 
· Add the following into the last column: “Candidate value set for k is {14, 28}”.
Besides, periodic, semi-persistent, and aperiodic beam indication FGs (i.e., FG 43-2, FG 43-3, FG 43-4) can be merged to FG 43-1 to provide better tradeoff between latency and signaling overhead for the forwarding control of different signals between gNB and UE. For controlling the forwarding of broadcast signals, periodic beam indication is of less gNB signaling overhead than the other two. For forwarding the semi-persistent signals such as SP CSI-RS / SRS / DL scheduling / configured grant, semi-persistent beam indication is more flexible and of lower latency than periodic beam indication, and it is also with less signaling overhead than aperiodic beam indication. For control the forwarding of dynamic scheduling, aperiodic beam indication is of lower latency and it is also more energy efficient since the indication will only valid one time. If anyone of the FG 43-2, FG 43-3, FG 43-4 is not supported, the UE experience will be deteriorated and efficiency of gNB will be reduced. 
[bookmark: _Ref126268753]Proposal 3: FG 43-2, FG 43-3, and FG 43-4 are merged into FG 43-1. 

NCR-MT specific features
The existing UE and IAB-MT capabilities are captured in TS 38.306  [2] and TR 38.822 [3]. Similar to IAB, NCR is a network node and deployed by operator. It should be noted that typically the network node features are not specified since they mainly rely on the negotiation between the operator and the vendor. Despite of this, there are some features that are rather basic such as waveform, channel coding, random access, DL/UL control signaling which may not be part of the negotiation. In addition, there are some NCR-MT features that are mandatory or optional with capability signaling. In general, they are related to performance enhancement hence can be optional for NCR-MT. The features defined for IAB-MT can be taken as a starting point for discussion. 
[bookmark: _Ref131711674]Proposal 4: Similar to IAB-MT, the following features can be considered for NCR-MT:
· Mandatory: 0-1, 0-3, 0-4, 1-1, 2-1, 2-5, 2-6, 2-12, 2-16, 2-16a, 2-22, 2-32 (only components 1-4 and 7), 2-50 (only components 1,2), 2-52 (only components 1, 2), 3-1 (only components 1,2,3,4,5), 4-1, 4-10, 5-1 (only components 1/2/3/4/5/6/9/10/12), 6-1, 7-1, 8-3. 
· Optional: all other feature groups or components of the feature groups as captured in 38.306  [2] or 38.822 [3] are optional for an NCR-MT.

Conclusion
In this contribution we discussed the Rel-18 NCR features and have the following proposals:
Proposal 1: FG 43-4a should be merged into FG 43-4 by adding a component as “3. Support of [temporary] override of the RRC configuration of the beam index(es) in semi-persistent beam indication”.
Proposal 2: FG 43-3 is revised as: 
· Remove the bracket of component 2: “[2. Supported slot-offset k values for reference slot]”. 
· Add the following into the last column: “Candidate value set for k is {14, 28}”.
Proposal 3: FG 43-2, FG 43-3, and FG 43-4 are merged into FG 43-1.
Proposal 4: Similar to IAB-MT, the following features can be considered for NCR-MT:
· Mandatory: 0-1, 0-3, 0-4, 1-1, 2-1, 2-5, 2-6, 2-12, 2-16, 2-16a, 2-22, 2-32 (only components 1-4 and 7), 2-50 (only components 1,2), 2-52 (only components 1, 2), 3-1 (only components 1,2,3,4,5), 4-1, 4-10, 5-1 (only components 1/2/3/4/5/6/9/10/12), 6-1, 7-1, 8-3. 
· Optional: all other feature groups or components of the feature groups as captured in 38.306  [2] or 38.822 [3] are optional for an NCR-MT.
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Annex: RAN1#112bis-e agreements [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 [for C-link and backhaul link]
	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 of backhaul link beam determination based on predefined rule]
	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 3 candidate values: FFS]
[Component 4 candidate values: FFS]
[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

	43. NR_netcon_repeater
	43-7
	Priority flag
	Priority flag for periodic/semi-persistent indication
	43-1, one of 43-2 or 43-4
	N/A
	Yes
	Priority flag is not supported 
	Per NCR-MT
	No
	No
	Yes
	FFS: whether to split this FG into two separate FGs for periodic and semi-persistent indication or whether to merge with FGs 43-2 and 43-4, respectively 
	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


 Agreement: 
Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-1a8
	Adaptive beam for NCR backhaul link[/C-link]
 
	1. [Support adaptive beam for NCR C-link]
2. Support [explicit] adaptive beam for NCR backhaul 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}
 
FFS: relation between 43-1a and existing UE features for beam operation
	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, 43-1a8
	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
	43-8a
	Explicit beam indication for NCR backhaul link
	Support explicit adaptive beam for NCR backhaul link
	43-8
	N/A
	Yes
	Explicit beam indication for NCR backhaul link is not supported
	Per NCR-MT
	No
	No
	Yes
	
	Optional with capability signaling


 

