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1. [bookmark: _Ref18181]Introduction
RAN4 has sent an LS to RAN1 in R1-2210818(R4-2217506) [1] on NCR-MT transmission and FR1 beamforming, in which RAN4 has asked the following questions and required feedback from RAN1:
Question 1: whether NCR-MT part support any UL transmission? if there is any UL transmission, please show some information of UL transmission, e.g. is it PUCCH, PUSCH or SRS or some feedback for the PDSCH or control information?
Question 2: RAN4 would like to check with RAN1 whether there is any concern to support the FR1 NCR beamforming? 
In this contribution, we analyze the questions and provide draft responses for corresponding questions. 
1. Discussion on NCR-MT and FR1 beamforming
Question 1: whether NCR-MT part support any UL transmission? if there is any UL transmission, please show some information of UL transmission, e.g. is it PUCCH, PUSCH or SRS or some feedback for the PDSCH or control information?
According to the agreements achieved in RAN1#110-bis-e as shown below, PUCCH, PUSCH, SRS and feedback for PDSCH have already been supported.
	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.
Agreement
PUCCH and PUSCH are supported for NCR-MT.
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. 


Observation 1: PUCCH, PUSCH, SRS and feedback for PDSCH have already been supported.
According to TR 38.867, as discussed in RAN1#110bis-e, it’s RAN1’s common understanding that legacy random access procedure is reused, therefore the PRACH transmission including msg1/msgA is also supported.
Observation 2: It’s RAN1’s common understanding that legacy random access procedure is reused, therefore PRACH transmission including msg1/msgA is also supported.
The only pending issue is the HARQ-ACK feedback for PDCCH carrying side control information, we also analyze the necessity and feasibility of introducing HARQ-ACK feedback for PDCCH in our companion paper [2] . From necessity perspective, in [2] we have compared the minimum SNR requirement defined by RAN4 for PDCCH with SNR CDF curve for NCR deployment, it can be found that NCR is probably deployed to fix the coverage hole, e.g., NCR is deployed around the target area, the radio quality may not satisfy the performance requirement for PDCCH carrying side control information. 
Moreover, regarding the feasibility and required spec changes, the current NR spec already supports HARQ-ACK for PDCCH for purpose of SPS PDSCH release and TCI state update, the legacy mechanism can be reused for PDCCH carrying side control information, so, the required spec effort is limited. 
Observation 3: As for HARQ-ACK feedback for PDCCH carrying side control information, it’s essential to ensure the full control of NCR by gNB and the spec effort is quite limited, thus it should also be supported.
Question 2:  RAN4 would like to check with RAN1 whether there is any concern to support the FR1 NCR beamforming? 
From RAN1’s perspective, the signalling mechanism of side control information can be applied for both FR1 and FR2 without differentiation on frequency ranges. Instead, if FR1 NCR beamforming is not supported, there would be restriction on the signalling method with shared indication of beam information and ON-OFF information if implicit indication is supported, since ON-OFF behavior is supported in both FR1 and FR2. 
[bookmark: _GoBack]Moreover, the support of beam information in FR1 is also in the WI’s scope and preferred by companies. It’s already been discussed in RAN#97-e as summarized in [3], almost all companies prefer to equally treat beamforming on FR1 and FR2 while only one company prefers to de-prioritize FR1. Then, as a compromise, the following is highlighted as part of scope [4]:
Note: The work in RAN4 for beam related is expected to start on FR2 first.
Therefore, it’s clear that FR1 NCR beamforming is in the scope of WID. Regarding how to define the FR1 NCR beamforming in the implementation, it’s also part of RAN4’s work to study and specify relevant RF requirement as guided by WID.
Observation 4: From RAN1’s perspective, the signalling mechanism of side control information can be applied for both FR1 and FR2 without differentiation on frequency ranges.
Proposal 1: Endorse the draft reply LS in R1-2211105.
1. Conclusions
In this contribution, we have the following proposals and observations:
Observation 1: PUCCH, PUSCH, SRS and feedback for PDSCH have already been supported.
Observation 2: It’s RAN1’s common understanding that legacy random access procedure is reused, therefore PRACH transmission including msg1/msgA is also supported.
Observation 3: As for HARQ-ACK feedback for PDCCH carrying side control information, it’s essential to ensure the full control of NCR by gNB and the spec effort is quite limited, thus it should also be supported
Observation 4: From RAN1’s perspective, the signalling mechanism of side control information can be applied for both FR1 and FR2 without differentiation on frequency ranges.
Proposal 1: Endorse the draft reply LS in R1-2211105.
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