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1. Introduction
During last meeting, in the WF [1], it has been agreed to send an LS to RAN1 [2] to understand the capabilities of NCR. It is essential to know these capabilities while defining the RF core requirements of the NCR. The LS to RAN1 is to check the following information:
· 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?

Furthermore, RAN4 has agreed to reuse the Rel-17 repeater types/Classes i.e.,   
· Repeater Type: 1-C and 2-O
· Repeater class: wide-area and local area (DL, UL), medium range for DL
for the NCR. The baseline assumption is that same type/class to be applied for NCR-fwd link and NCR-MT. However, unlike in case of Rel.17 repeater, the WI suggests [3] that Rel.18 NCR supports the adaptive beamforming capability for in both FR2 and FR1. Hence, it was agreed to further study type 1-H and 1-O for FR1. 
In this contribution, we provide our views on these FFS points from WF [1].
2. Discussion
Regarding the first question in the LS, RAN1 has made the following agreements [4]:  
	Agreement
To support CSI measurement/reporting mechanisms for NCR-MT in C-link
· The necessary legacy mechanism for receiving CSI-RS is reused for NCR-MT.
· The necessary legacy mechanism for reporting CSI is reused for NCR-MT.
· FFS: The details of the necessary mechanisms will be further discussed and decided.
· Note: this does not mean all the legacy procedures for receiving CSI-RS and reporting CSI will be 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. 



Based on these agreements, it is clear that the NCR-MT should be capable of UL communication (in the C-link) with the gNB. 
Observation 1: Based on the agreements [4] made in RAN1 Meeting #110bis-e, the NCR-MT should be able to do UL communication (in C-link) with the gNB. 
Thus, RAN4 needs to investigate the transmission requirements of NCR-MT. For NCR-Fwd part, transmission requirements will be reused from Rel.17 repeater specification; additional requirements will be specified, if needed, in Rel.18. Hence, RAN 4 needs to investigate whether new requirements need to be specified or existing requirements should be lightened or relaxed when the NCR-MT has the transmission capability.
Proposal 1: RAN4 should investigate whether existing transmission requirements specified for the UL transmission of the backhaul of the NCR-Fwd part can be applied as it is to the NCR-MT or whether additional requirements are needed to be specified. 
Rel.17 repeaters did not have the adaptive beamforming capability; it was assumed a fixed beam to be available for the access or backhaul links. Hence, for FR1 only the requirements needed for type 1-C was specified. However, as we have the beamforming capability for FR1 in Rel.18 (recall that studying beamforming capability for FR1 was not the first priority in the WI; but an LS has been sent to check this), RAN4 may need to introduce the new NCR types that support beamforming in FR1. 
Proposal 2: To support the beamforming capability in FR1, RAN4 may need to consider introducing and specifying the necessary NCR types. These new NCR types could be Type 1-H and Type 1-O.
In case of Type 1-O NCR, the set of RF requirements only consists of radiated requirements defined at the RIB. That is, the relevant measurements are taken at the radiated interface boundaries (RIB). Thus, the radiated reference points are similar to that of NCR type 2-O [5]. The RIB at the BS side is named as the BS-side RIB and that of the UE side is named as the UE-side RIB.
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For BS type 1-H, the set of requirements consists of conducted requirements defined at individual TAB connectors and OTA requirements defined at the RIB. Thus, for BS Type 1-H, the requirements are defined for two points of reference, characterized by radiated requirements and conducted requirements. Similarly, we think that for NCR type 1-H also the requirements are needed to be defined for two points of reference, i.e., at RIB and TAB, as shown in Figure 2. 
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	[bookmark: _Ref115092528]Figure 2: Radiated and conducted reference points for NCR type 1-H.



[bookmark: _Ref90932451]Proposal 3: RAN4 may consider the radiated reference points for NCR Type 1-O as shown in Figure 1, and the conducted and radiated reference points for NCR Type 1-H as shown in Figure 2. 
Another aspect that we would like to draw the attention of RAN4 is the organization structure of the repeater specification 38.106. Basically, RAN4 has closely followed the LTE repeater specification, and the content of 38.106 is very much aligned to the structure of LTE repeater specification. But given that NCR has NCR-MT part, we believe there will be additional transmitter and receiver requirements that need to be specified [6].
Proposal 3: RAN4 may consider the organization structure of NR Repeater specification 38.106, based on the new addition to the specification. 
3. Conclusion
In this contribution we have been discussed open issues for NCR Repeaters. We have made following observation and proposals:
Observation 1: Based on the agreements [4] made in RAN1 Meeting #110bis-e, the NCR-MT should be able to do UL communication (in C-link) with the gNB. 
Proposal 1: RAN4 should investigate whether existing transmission requirements specified for the UL transmission of the backhaul of the NCR-Fwd part can be applied as it is to the NCR-MT or whether additional requirements are needed to be specified. 
Proposal 2: To support the beamforming capability in FR1, RAN4 may need to consider introducing and specifying the necessary NCR types. These new NCR types could be Repeater type 1-H and type 1-O.
Proposal 3: RAN4 may consider the radiated reference points for NCR Repeater type 1-O as shown in Figure 1, and the conducted and radiated reference points for NCR Type 1-H as shown in Figure 2. 
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