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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution discusses the remaining issues of the behavior of NCR-Fwd when BFD/BFR happens in C-link. 

BFD/BFR for NCR-Fwd
According to [1], the NCR-Fwd does not transmit or receive until the link recovery procedure is complete when the NCR-MT performs a link recovery procedure. However, beam failure is defined for NCR-MT and cannot work for NCR-Fwd. For example, NCR-MT detects beam failure at a very low SNR (e.g., - 3 dB) and received RSRP [2], which is far below the required SNR of NCR-Fwd for data transmissions. To solve the problem, the BFD of NCR-Fwd should be defined. 
Observation 1: The required link quality threshold for the forwarding of NCR-Fwd are much larger than that of NCR-MT and the specified beam failure based on NCR-MT cannot work for NCR-Fwd. 
The difference between NCR-MT and NCR-Fwd beam failure can be illustrated with the following example. Assuming there is a blockage in backhaul link and pathloss is increasing with time, both the RSRP of the NCR-MT and UE would be degrading with time, as shown in Figure 1. Because the additional pathloss of access link, the RSRP of UE would be much lower than that of NCR-MT. The UE would detect the beam failure at t1 (i.e., RSRP of UE < RSRP1), which can also be considered as beam failure for NCR-Fwd backhaul link, but NCR-MT would not detect the beam failure (i.e., RSRP of NCR-MT < RSRP1) until t2. Therefore, during the time [t1, t2], the C-link/backhaul beam is still qualified for NCR-MT (i.e., RSRP of NCR-MT > RSRP1) but unable to meet the beam quality requirement (i.e., RSRP2 = RSRP1 + Gap) for the end-to-end link between gNB and UE. Even worse, if the backhaul link quality (RSRP of NCR-MT) resides between RSRP1 and RSRP2, the link between the gNB and the served UE will break due to the low backhaul link quality. However, the gNB is unaware of this because that C-link quality is still qualified for NCR-MT. 
[image: ]
[bookmark: _Ref127034028]Figure 1 Beam failure detection of NCR-MT and UE 
[bookmark: _Ref126317665]The NCR-Fwd can reuse the RS set  for beam failure detection and the RS set  for new beam selection of NCR-MT. Moreover, an additional threshold Qout,Fwd for beam failure detection of NCR-Fwd should be configured to the NCR. Qout,Fwd should be higher than the legacy Qout,LR of NCR-MT, which means a lower hypothetic PDCCH BLER or a higher RSRP. When the beam failure is detected for NCR-Fwd, i.e., the link quality is lower than Qout,Fwd, NCR-MT can report NCR-Fwd beam failure indication to gNB, e.g. via MAC CE. Then, gNB can trigger a CSI reporting procedure to NCR-MT for searching a better backhaul link beam. Besides, one additional threshold Qin,Fwd for beam failure recovery of NCR-Fwd can be configured to NCR-MT, and Qin,Fwd should be  higher than Qin,LR of NCR-MT. NCR-MT can find a qualified backhaul link beam qnew, Fwd with RSRP higher than Qin,Fwd after beam failure is detected for NCR-Fwd based on the above additional threshold Qout,Fwd . 
[bookmark: _Ref126317671]Proposal 1: Two additional RSRP thresholds Qout,Fwd and Qin,Fwd are configured to NCR-MT for NCR-Fwd beam failure detection and recovery: 
· The backhaul link beam is not used for signal forwarding if the link quality is below Qout,Fwd 
· A backhaul link beam can be used for signal forwarding if the link quality is above Qin,Fwd.
[bookmark: _Ref127391136]Proposal 2: If beam failure is detected for NCR-Fwd, NCR-MT can report an NCR-Fwd failure and a qualified backhaul link beam qnew, Fwd to the gNB.
Proposal 3: Adopt the following TP on NCR-Fwd BFD and BFR for clause 20 of TS 38.213.
	< Unchanged parts are 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].
The thresholds Qout,Fwd and Qin,Fwd correspond to the value provided by rsrp-ThresholdNCRFwdOut, and to the value provided by rsrp-ThresholdNCRFwdIn, respectively.
The physical layer in the NCR-MT provides an indication to higher layers when the radio link quality for any corresponding resource configurations in the set [image: ] that the NCR-MT uses to assess the radio link quality is worse than the threshold Qout,Fwd.
Upon request from higher layers, the NCR-MT provides to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set [image: ] and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,Fwd threshold. 
< Unchanged parts are omitted>



[bookmark: _Ref129681832]Conclusion
The contribution provides our considerations on NCR-MT, and the observations are listed as following:
Observation 1: The required link quality threshold for the forwarding of NCR-Fwd are much larger than that of NCR-MT and the specified beam failure based on NCR-MT cannot work for NCR-Fwd.

The proposals are:
Proposal 1: Two additional RSRP thresholds Qout,Fwd and Qin,Fwd are configured to NCR-MT for NCR-Fwd beam failure detection and recovery:
· The backhaul link beam is not used for signal forwarding if the link quality is below Qout,Fwd 
· A backhaul link beam can be used for signal forwarding if the link quality is above Qin,Fwd.
Proposal 2: If beam failure is detected for NCR-Fwd, NCR-MT can report an NCR-Fwd failure and a qualified backhaul link beam qnew, Fwd to the gNB.
Proposal 3: Adopt the following TP on NCR-Fwd BFD and BFR for clause 20 of TS 38.213.
	< Unchanged parts are 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].
The thresholds Qout,Fwd and Qin,Fwd correspond to the value provided by rsrp-ThresholdNCRFwdOut, and to the value provided by rsrp-ThresholdNCRFwdIn, respectively.
The physical layer in the NCR-MT provides an indication to higher layers when the radio link quality for any corresponding resource configurations in the set [image: ] that the NCR-MT uses to assess the radio link quality is worse than the threshold Qout,Fwd.
Upon request from higher layers, the NCR-MT provides to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set [image: ] and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,Fwd threshold. 
< Unchanged parts are omitted>
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