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Introduction
The Rel-18 work item [1] on network-controlled repeaters focused on the following scenarios:   

· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands based on the NCR model in TR38.867 
· For only single hop stationary network-controlled repeaters 
· The NCR is transparent to the UE. 
· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously 

 Additionally, the following RAN1-led objectives were identified for the Rel-18 work item:  

Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2] 
· Beamforming 
· UL-DL TDD operation 
· ON-OFF information 
· Specify control plane signalling and procedures [RAN2, RAN1] 
· The configuration of signalling for side control information indication 
· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed 

The Rel-18 work item for NR network control repeaters concluded in RAN1#112.  Maintenance for Rel-18 NCR began in RAN1#114bis and is currently ongoing.  This document captures our views on remaining maintenance for Rel-18 NR NCR.
[bookmark: _Hlk510705081]Discussion
In RAN1#111 [2] the following agreement was made regarding a pre-defined rule for determining backhaul link beam used for forwarding: 
Agreement​
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.​
Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.​

The current wording however does not explicitly state that the beam selected for the NCR-Fwd is QCL with TCI state and/or spatial relation configured for the NCR-MT.  For the reason the following TPs are proposed for clarity:
Proposal 1:	Adopt the following TP for TS 38.213
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When the NCR does not simultaneously receive on the control link and the backhaul link
-	if the NCR does not support determination of a TCI state for receptions on the backhaul link based on an indication of a TCI state by the serving cell, or if the NCR does not receive an indication of a TCI state, for receptions on the backhaul link [11, TS 38.321]
-	if the NCR does not receive an indication of a unified TCI state for receptions by the NCR-MT, receptions on the backhaul link use same QCL parameters as the ones for PDCCH receptions in a CORESET with the lowest controlResourceSetId in the active DL BWP configured for the NCR-MT
-	else, receptions on the backhaul link use the QCL parameters provided by an indicated unified TCI state for receptions by the NCR-MT 
-	else receptions on the backhaul link use QCL parameters provided by a TCI state in NCR Downlink Backhaul Link Beam Indication MAC CE [11, TS 38.321].
*** Unchanged parts are omitted ***]



Proposal 2:	Adopt the following TP for TS 38.213
	*** Unchanged parts are omitted ***
When the NCR does not simultaneously transmit on the control link and the backhaul link
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or of an SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or of an SRI for determining a spatial filter, for transmissions on the backhaul link
-	if the NCR does not receive an indication of a unified TCI state for transmissions by the NCR-MT, transmissions on the backhaul link use a same spatial filter as the one associated with the PUCCH resource with the smallest pucch-ResourceId in PUCCH-ResourceSet in the active UL BWP configured for the NCR-MT
-	else, transmissions on the backhaul link use a spatial filter corresponding to the indicated unified TCI state for transmissions by the NCR-MT. 
-	else transmissions on the backhaul link use a spatial filter corresponding to a unified TCI state or an SRI provided in NCR Uplink Backhaul Link Beam Indication MAC CE [11, TS 38.321].
*** Unchanged parts are omitted ***



In RAN1#111 [2], the following agreement was made regarding explicit indication of backhaul link beam for DL and UL forwarding:

Agreement​
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.​
Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.

Additionally, the following CR was agreed in RAN1#114bis, regarding application timing of the backhaul link bema indication:
	< Unchanged text omitted >
If the NCR receives an indication of a TCI state for receptions on the backhaul link in a MAC CE command or an indication of a unified TCI state or SRI for determining a spatial filter for transmissions on the backhaul link in a MAC CE command, the NCR applies the MAC CE command from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission.
< Unchanged text omitted >



The diagram in Figure 1 illustrates a scenario where one backhaul link beam is indicated for time domain resources when the NCR-Fwd is operating without simultaneous transmission/reception from the NCR-MT and changes the backhaul link forwarding beam in a time domain resource in which the NCR-Fwd and NCR-MT are operating simultaneously.  There is currently no NCR-MT capability to indicate the minimum switching time between these two backhaul link beams which could lead to scenarios where the NCR-Fwd is incapable of switching beams quickly enough for appropriate configuration in either scenario. 

[image: ]
[bookmark: _Ref149635770]Figure 1: Illustration of minimum required guard interval for backhaul link beam-switching
To ensure link quality NCR-MT should report a capability for a minimum guard interval between time resources configured for backhaul link transmission/reception without simultaneous NCR-MT transmission/reception and time resources configured for backhaul link transmission/reception with simultaneous NCR-MT transmission/reception.
Proposal 3:	NCR-MT reports capability for minimum guard interval between time domain resources configured for backhaul link transmission/reception without simultaneous NCR-MT transmission/reception and time resources configured for backhaul link transmission/reception with simultaneous NCR-MT transmission/reception.
Conclusion
The following proposals are recommended for agreement in RAN1#115:
Proposal 1:	Adopt the following TP for TS 38.213
	*** Unchanged parts are omitted ***
When the NCR does not simultaneously receive on the control link and the backhaul link
-	if the NCR does not support determination of a TCI state for receptions on the backhaul link based on an indication of a TCI state by the serving cell, or if the NCR does not receive an indication of a TCI state, for receptions on the backhaul link [11, TS 38.321]
-	if the NCR does not receive an indication of a unified TCI state for receptions by the NCR-MT, receptions on the backhaul link use same QCL parameters as the ones for PDCCH receptions in a CORESET with the lowest controlResourceSetId in the active DL BWP configured for the NCR-MT
-	else, receptions on the backhaul link use the QCL parameters provided by an indicated unified TCI state for receptions by the NCR-MT 
-	else receptions on the backhaul link use QCL parameters provided by a TCI state in NCR Downlink Backhaul Link Beam Indication MAC CE [11, TS 38.321].
*** Unchanged parts are omitted ***]



Proposal 2:	Adopt the following TP for TS 38.213
	*** Unchanged parts are omitted ***
When the NCR does not simultaneously transmit on the control link and the backhaul link
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or of an SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or of an SRI for determining a spatial filter, for transmissions on the backhaul link
-	if the NCR does not receive an indication of a unified TCI state for transmissions by the NCR-MT, transmissions on the backhaul link use a same spatial filter as the one associated with the PUCCH resource with the smallest pucch-ResourceId in PUCCH-ResourceSet in the active UL BWP configured for the NCR-MT
-	else, transmissions on the backhaul link use a spatial filter corresponding to the indicated unified TCI state for transmissions by the NCR-MT. 
-	else transmissions on the backhaul link use a spatial filter corresponding to a unified TCI state or an SRI provided in NCR Uplink Backhaul Link Beam Indication MAC CE [11, TS 38.321].
*** Unchanged parts are omitted ***



Proposal 3:	NCR-MT reports capability for minimum guard interval between time domain resources configured for backhaul link transmission/reception without simultaneous NCR-MT transmission/reception and time resources configured for backhaul link transmission/reception with simultaneous NCR-MT transmission/reception.
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