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Introduction
In RAN1#110bis-e [1], the assumptions of NCR-MT for receiving side control signaling and maintaining backhaul link were discussed. In this paper, we discuss the following remaining issues:
· Whether HARQ-ACK feedback for PDCCH carrying side control information is supported. 
· The details of the necessary mechanism of legacy UE sounding procedure.

HARQ-ACK feedback for PDCCH carrying the side control information
The following was agreed for the HARQ-ACK of side control information [1]:
	Agreement
HARQ-ACK feedback for PDSCH carrying the side control information from higher layer (e.g., MAC-CE, RRC) is supported. The legacy HARQ-ACK feedback mechanism is reused.
· FFS: Whether HARQ-ACK feedback for PDCCH carrying side control information is supported
· Note: This does not mean all legacy HARQ-ACK feedback mechanism will be supported.


[bookmark: _Ref114518823]In our view, the link quality from gNB to NCR is expected to be above 10s dB such as to support 16QAM or higher modulations which are required by UE. And such a link quality is expected to achieve quite a lower error probability for PDCCH which is based on only QPSK modulation. 
[bookmark: _Ref117847215]Observation 1: The link between gNB and NCR is expected to provide quite a low error probability for PDCCH of C-link. 
Besides, HARQ-ACK of PDCCH leads to negative impacts on the network performance with NCR, such as transmission delay, increased PUCCH overhead, and increased gNB/NCR complexity. 
[bookmark: _Ref118472145]Observation 2: HARQ-ACK feedback of PDCCH carrying the side control information leads to transmission delay, increased PUCCH overhead, and increased gNB/NCR complexity for the network. 
Moreover, the NCR-MT HARQ-ACK message may be incorrectly received or missed by gNB, as shown by Figure 1. And the HARQ-ACK message transmission failure probability is expected to be much higher than the PDCCH error probability, due to the fact that the uplink performance is much worse than downlink (e.g., PDCCH) in FR2 [2]. The mismatch between gNB and NCR may lead to undesirable NCR operations. For example in Figure 2, a gNB transmits a PDCCH carrying side control information to a NCR, and NCR-MT decode the PDDCH successfully but its HARQ-ACK is missed at gNB. In this case, NCR forwards signal while gNB assumes there is no forwarding at the PDCCH indicated time. As a result, NCR-Fwd will forwards unexpected signal and noise at the indicated time slot, which would generate interference for gNB reception or transmission for another UE. 
[bookmark: _Ref117847219]Observation 3: The error or miss detection probability of HARQ-ACK for PDCCH is expected to be higher than the error probability of PDCCH. If the HARQ-ACK is failed, NCR may forward unexpected signal and noise for gNB, which causes interference for the network. 
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[bookmark: _Ref117796585]Figure 1 NCR-MT’s HARQ feedback failed 
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[bookmark: _Ref117799865]Figure 2 NCR-Fwd forwards unexpected signal for gNB due to HARQ-ACK failure 
Base on the above discussions, we propose:
[bookmark: _Ref117847239]Proposal 1: HARQ-ACK feedback for PDCCH carrying side control information is not supported by NCR-MT.

Sounding procedure for NCR-MT
The following was agreed for NCR-MT SRS transmission [1]:
	Agreement
To support the sounding procedure for NCR-MT in C link, the necessary mechanism of legacy UE sounding procedure is supported.
· FFS: The details of the necessary mechanism of legacy UE sounding procedure.
· Note: This does not mean all legacy UE sounding procedure will be supported. 


In NR, SRS can be used for beam management, codebook based or non-codebook based transmission or antenna switching, and beam management is used for UE/gNB beam alignment, while the later three usages are typically used for channel state information. Among the four usages, only {codebook} based transmission is mandatory for UE, while all the others are optional. For NCR-MT in C-link, the payload of side control information is expected to be much less than the data of normal UEs, thus {nonCodebook} and {antennaSwitching} are unnecessary. For FR2, {beamManagement} based SRS transmission can be used to align beams of the backhaul link or C-link., and thus can be supported for NCR-MT if supported. 
[bookmark: _Ref117847227]Observation 4: In NR, only {codebook} based SRS transmission is mandatory for UE without capability. 
[bookmark: _Ref117847230]Observation 5: For NCR-MT, {beamManagement} based SRS transmission can be used to align the beams of C-link. 
[bookmark: _Ref117847242]Proposal 2: {codebook} based usage is necessary for NCR-MT in C-link, {beamManagement} based usage can be optional with NCR-MT capability reporting.

Conclusions
The contribution provides our considerations on NCR-MT, and the observations are listed as following:
Observation 1: The link between gNB and NCR is expected to provide quite a low error probability for PDCCH of C-link.
Observation 2: HARQ-ACK feedback of PDCCH carrying the side control information leads to transmission delay, increased PUCCH overhead, and increased gNB/NCR complexity for the network.
Observation 3: The error or miss detection probability of HARQ-ACK for PDCCH is expected to be higher than the error probability of PDCCH. If the HARQ-ACK is failed, NCR may forward unexpected signal and noise for gNB, which causes interference for the network.
Observation 4: In NR, only {codebook} based SRS transmission is mandatory for UE without capability.
Observation 5: For NCR-MT, {beamManagement} based SRS transmission can be used to align the beams of C-link.

The proposals are:
Proposal 1: HARQ-ACK feedback for PDCCH carrying side control information is not supported by NCR-MT.
Proposal 2: {codebook} based usage is necessary for NCR-MT in C-link, {beamManagement} based usage can be optional with NCR-MT capability reporting.
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