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Introduction
During the discussions on Network Controlled Repeaters (NCR) RAN4 sent LS [1] to RAN1 with some questions related to NCR-MT transmission and Beam correspondence.  RAN1 replied to RAN4 in LS reply in [2].
In this contribution we further discussed those issues. 

Discussion
We discuss the observations taken from the reply-LS from RAN1. 
On Q1:
	From RAN1’s perspective, NCR-MT supports UL transmissions. At least, PRACH, PUCCH, PUSCH, SRS and HARQ-ACK feedback transmissions for PDSCH are supported according to the agreements. 
 
In addition, legacy uplink channels and signals are expected to be supported without NCR-specific enhancement.
 
	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.
 
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
· Legacy Rel-15 initial/random access procedure is supported for NCR-MTs in C link. 
· Note: No additional enhancement is necessary from RAN1 point of view.
· The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
· Applicable only for NCR-MT
 


 



The intention of the above question was to understand whether new UL related requirements need to be specified for the repeaters which were not defined in Release 17 [3]. As can be seen from the reply-LS, it is clear that the NCR-MT does UL transmission (transmission of UL control channels and signals), and hence, some UL related RF requirements are needed to be specified in addition to what was specified in [3]. 
On Q2:
	From RAN1 perspective, the signalling design of beam indication mechanism can be applied to NCR FR1. The related agreement is listed below.

	Agreement
For FR1, the “ON” state of NCR-Fwd is indicated:
Alt-2: Indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· When there is only one beam, the sole purpose of the beam indication is for indicating “ON” state of NCR-Fwd






 
The intention of the above question was to identify whether RAN4 needs to specify repeater types 1-H and 1-O, which operate in FR1 and supports adaptive beamforming feature. From the reply-LS, it is clear that RAN1 specification allows to support repeaters that operate in FR1 with adaptive beamforming capability. 
[bookmark: _Ref127462383]Based reply-LS from RAN1, RAN4 may need to specify RF core requirements for NCR-MT UL transmission that are not specified in [3]. Furthermore, RAN4 may need to define the new repeater type 1-H and type 1-O, and specify the additional RF requirements for these two types. 
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 the only requirements needed for type 1-C was specified. However, based on the reply-LS from RAN1, RAN4 may need to introduce the new NCR types that support beamforming in FR1.
[bookmark: _Ref127462493]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 [3]. The RIB of NCR at the BS side is named as the BS-side RIB and that of the UE side is named as the UE-side RIB, see Figure 1. 
[image: ]
[bookmark: _Ref127461971]Figure 1: Radiated reference points for NCR Type 1-O
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.
[image: ]
[bookmark: _Ref127461978]Figure 2: Radiated reference points for NCR Type 1-H
[bookmark: _Ref127462522]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.

Conclusion
In this contribution we have made following observation and proposals:
Observation 1:Based reply-LS from RAN1, RAN4 may need to specify RF core requirements for NCR-MT UL transmission that are not specified in [3]. Furthermore, RAN4 may need to define the new repeater type 1-H and type 1-O, and specify the additional RF requirements for these two types.
Proposal 1: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.
Proposal 2: 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.
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