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1 Introduction
This contribution discusses the remaining issues on signalling and procedure for network-controlled repeater (NCR). 
2 Backhaul beam after BFR completion
The following agreement from RAN1#112 clarified the NCR behaviour during and after BFR procedure.
	Agreement (RAN1#112)
Once beam failure is detected in C link by NCR-MT, NCR-Fwd is OFF until the beam failure recovery is completed.


Above agreement was captured in RAN1 and RAN2 specifications, as copied below, while RAN2 also specified more details about the forwarding behavior after successful completion of BFR. In particular, NCR-Fwd resumes the forwarding using the ‘last forwarding configuration’ before beam failure detection.
	TS 38.213-i00, Clause 20, and latest CR in [2]
< unchanged part omitted >
When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11, TS 38.321].
< unchanged part omitted >
Running CR for TS 38.321 [3], Clause 5.17
< unchanged part omitted >
2> if the Serving Cell is SpCell and the Random Access procedure initiated for SpCell beam failure recovery is successfully completed
< unchanged part omitted >
3> if the Random Access procedure was triggered by beam failure recovery for NCR-MT:
4>indicate to NCR-Fwd to resume forwarding using the last forwarding configuration received by NCR-MT as part of side control information before beam failure detection;
< unchanged part omitted >


There was some discussion in RAN1#114bis [4] on whether the existing specifications fully establishes the NCR behaviour after BFR completion. Specially, it was discussed whether the ‘last forwarding configuration’ in TS 38.321 refers to both Access link and backhaul (BH) link, or whether it pertains to Access link only. 
Several observations are in order:
· “Forwarding configuration” is commonly used in RAN1 and RAN2 to refer to periodic, semi-persistent, and aperiodic forwarding resource configurations on the Access link, using periodicFwdRsrcSetToAddModList, semiPersistentFwdRsrcSetToAddModList, and aperiodicFwdConfig, respectively, that are included in ncr-FwdConfig, based on the running CR for TS 38.331 [5]. Similarly, in the running CR for TS 38.321 [3], “forwarding configuration/resource” is only mentioned in connection with the Access link, as described for instance in Clauses 5.18.t or 6.1.3.u, and is not mentioned in connection with the backhaul MAC CEs. There has been no precedence to use ‘forwarding configuration’ to refer to the BH-link or BH beam.
· A similar terminology ‘last configuration’ is used in RAN2 in case of release to RRC_INACTIVE, where the applicable configuration is mentioned to be the periodic beam indication configuration (and for example, not the SP/AP configurations). Although, BFR and RRC_INACTIVE are two separate issues, and RAN2 didn’t have such detailed agreement for the case of BFR, the below agreements hint that RAN2 typically considers the ‘last configuration’ to refer to P/SP/AP forwarding configurations on the Access link, and not to the BH-link.
	Agreement (RAN2#120)
On NCR-Fwd ON/OFF:
· When NCR-MT is in RRC_CONNECTED mode, the NCR-Fwd can be ON or OFF following the side control information received from the gNB. 
· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.
· Release to RRC-IDLE is FFS.

Agreement (RAN2#121bis)
When NCR-MT is released to RRC_INACTIVE state (NCR-Fwd is forwarding), the periodic beam indication configuration (if configured and not removed) shall be applied.
· Not to use aperiodic and semi-persistent beam indication configuration in RRC_INACTIVE


· The term “configuration” in the ‘last forwarding configuration’ is simply not applicable to the BH-link. The BH beam follows one of three specified cases: (i) same as the C-link beam when simultaneous Rx/Tx on C-link and BH-link; (ii) explicit TCI or SRI indicated by dedicated MAC-CE for an NCR capable to receive such MAC-CE; and (iii) predetermined beam based on control channel of NCR-MT for an NCR incapable of receiving such dedicated MAC-CE. None of these cases pertain to a “configuration” (as in RRC configuration).
Accordingly, the existing RAN2 specifications only refers to the configurations of P/SP/AP beam indication on the Access link after BFR completion, and do not capture the applicable BH-link beam. For complete RAN1 specifications on par with the RAN2 specifications about BFR, the backhaul link beam of NCR-Fwd needs to be specified.
Observation 1: There is no precedence in RAN1 or RAN2 to use the term ‘forwarding configuration’ to refer to BH-link or BH beam – it is commonly understood to refer to configurations for P/SP/AP beam indication on the Access link.
Observation 2: The term “configuration” is not applicable to the BH-link, as none of the three specified cases for BH beam rely on RRC configuration.
Observation 3: The existing specifications for BFR in TS 38.321 only refer to the forwarding behavior on the Access link, and do not capture the applicable BH-link beam.
Proposal 1: Specify the applicable BH-link beam after successful completion of BFR to have RAN1 specifications on par with the RAN2 specifications on the applicable Access link beam. 
Using the previous indicated/determined backhaul beam typically results in significant performance degradation since the previous indicated/determined backhaul beam is of poor quality.
Thus, it is beneficial for NCR-Fwd to perform forwarding using the identified beam after the detection of BFR response. If Rel-15/16 beam indication framework is used by NCR-MT, the DL backhaul link beam of NCR-Fwd should be adjusted to qnew and the UL backhaul link beam of NCR-Fwd should be the spatial filter using for the last PRACH. If Rel-17 beam indication framework is used by NCR-MT, both DL and UL backhaul link beam of NCR-Fwd should be adjusted to qnew. The NCR-Fwd continues to apply such backhaul link beam identified in the BFR procedure until receiving dedicated beam indication for NCR-Fwd backhaul link or for NCR-MT. A TP is provided in Section 3.
Proposal 2: After successful completion of the BFR procedure for the NCR-MT, until reception of dedicated beam indication for NCR-Fwd backhaul link or for NCR-MT, the DL/UL beam for NCR-Fwd is adjusted to the new beam identified in the BFR procedure:
· For Rel-15/16 beam indication framework: DL beam is based on qnew identified by NCR-MT and UL beam is based on the last PRACH transmission of NCR-MT;
· For Rel-17 beam indication framework: both UL and DL beams are based on qnew identified by NCR-MT.
3 Conclusion
This contribution discussed the remaining issues on signalling and procedures of NCRs, and provided the following observations and proposals.
Observation 1: There is no precedence in RAN1 or RAN2 to use the term ‘forwarding configuration’ to refer to BH-link or BH beam – it is commonly understood to refer to configurations for P/SP/AP beam indication on the Access link.
Observation 2: The term “configuration” is not applicable to the BH-link, as none of the three specified cases for BH beam rely on RRC configuration.
Observation 3: The existing specifications for BFR in TS 38.321 only refer to the forwarding behavior on the Access link, and do not capture the applicable BH-link beam.
Proposal 1: Specify the applicable BH-link beam after BFR successful completion to have RAN1 specifications on par with the RAN2 specifications on the applicable Access link beam. 
Proposal 2: After successful completion of the BFR procedure for the NCR-MT, until reception of dedicated beam indication for NCR-Fwd backhaul link or for NCR-MT, the DL/UL beam for NCR-Fwd is adjusted to the new beam identified in the BFR procedure:
· For Rel-15/16 beam indication framework: DL beam is based on qnew identified by NCR-MT and UL beam is based on the last PRACH transmission of NCR-MT;
· For Rel-17 beam indication framework: both UL and DL beams are based on qnew identified by NCR-MT.

TP corresponding to Proposal 2
	TS38.213-i00, Clause 20, and latest CR in [2]
< unchanged part omitted >
When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11, TS 38.321]. After 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where an NCR-MT detects a DCI format with CRC scrambled by C-RNTI,
· receptions on the backhaul link use the same TCI state as the one corresponding to 𝑞new 
-	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
· transmissions on the backhaul link use the same spatial filter as the one for the last PRACH transmission of NCR-MT
-	else
· transmissions on the backhaul link use the same spatial filter as the one corresponding to 𝑞new 
The NCR can be provided, through the NCR-MT, tdd-UL-DL-ConfigurationCommon and can be additionally provided tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the backhaul link or transmits on the access link only in symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon and, if provided, tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the access link or transmits on the backhaul link only in symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon and, if provided, tdd-UL-DL-ConfigurationDedicated.
< unchanged part omitted >



References
[1] TS 38.213, v18.0.0 
[2] R1-2310735, Maintenance of Network Controlled Repeaters (for TS 38.213), Samsung.
[3] R2-2312887, Introduction of support for Network Controlled Repeaters (running CR for TS 38.321), Samsung.
[4] [bookmark: _GoBack]R1-2310494, Summary#2 of maintenance issues on side control information and NCR behavior, ZTE.
[5] R2-2308069, Introducing support for Network Controlled Repeaters to 38.331, ZTE Corporation (Rapporteur).
