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1. Introduction
In RAN# 97 meeting, the work item [RP-222673] on NR network-controlled repeater (NCR) has been approved. In the meeting of RAN4 #104-e bis and RAN4#105, the WFs for NCR RF requirements, [R4-2217471 ] and [R4-2220255], are approved.  The following WF is based on RAN4 #105 meeting.
Way Forward/Agreements
Issue 2-2-1  NCR-MT UL assumption
· NCR-MT uplink transmission is supported
Issue 2-2-2  RF requirements for NCR-MT transmitter requirements
· For NCR-MT transmitter:  
· Baseline assumption: Legacy uplink transmitter requirements from Rel-17 RF repeater still be applicable 
· Further discuss the power control requirements for NCR-MT
· Update on other requirements not precluded 
· For NCR Tx direction requirements, reuse the concept of OTA coverage range which also include OTA peak directions sets.
Issue 2-3  BC for NCR
· Taking IAB-MT approach as starting point
·  Further discuss how to address different BC capabilities.  


_____________________________________________________________________________________
2. Issue 2-2-1 UL assumption
Based on the agreements in RAN1 LS [R1-2212887], the NCR-MT should support UL communication (in the C-link) with the gNB for uplink channel PRACH, PUCCH, PUSCH, and sounding signal SRS as well as  HARQ-ACK feedback for PDSCH.  
Observation 1: For NCR- MT RACH transmission, initial access/random access procedures in Rel.15 is supported without enhancements in NCR-MT C-link.
In Rel.16, a new 2-Step RACH procedure which aims to improve the overall latency of RACH procedure. So the benefit of having a 2-Step RACH process over 4-Step RACH process is it reduces the network access latency. There are two RACH procedures categorized as follow:
· Type-1 Random access procedure(4-Step-RACH)
· Type-2 Random access procedure(2-Step-RACH)
[image: ]
Figure 1 4-step RACH and 2-Step RACH
[bookmark: _Hlk125142207]Proposal 1: Based on Rel.16, it is suggested for NCR-MT to support 2-step RACH procedure as well.

3. Issue 2-2-2 RF requirements for NCR-MT transmitter
For NCR-MT transmitter,
· For further discussion power control requirements for NCR-MT
         As the NCR-MT has similar functionality as UE and IAB-MT, the requirement of power control for NCR-MT can be treated as the same manner as IAB -MT and similar approach for IAB-MT limited output power and dynamic range can be specified based on the IAB -MT classes, such as based on Table 6.2.1-2 in 38.174 for IAB-MT type 1-H rated output power limits for IAB-MT classes.     
[image: ]
[bookmark: _Hlk125142243]Proposal 2: It is suggested power control for NCR-MT may be appliable with the same manner as IAB-MT with repeater output power class. For NCR-Fwd, it may apply different amplifying gain of NCR-Fwd for uplink Tx on backhaul link and downlink Tx on access link.  

4. Issue 2-3 BC for NCR
In RAN4#105 meeting, the WF for NCR agreed the IAB-MT approach will be taken as starting point for NCR beam correspondence.  To our understanding, there is no explicit BC requirement for IAB-MT. However, considering future semi-stationary or mobile scenarios, the further discussion for NCR beam correspondence capability is required.
The beam correspondence capabilities for NCR-MT can be defined in a similar way as for UE today, which can include beamCorrespondenceWithoutUL-BeamSweeping, beamCorrespondenceSSB-based and beamCorrespondenceCSI-RS-based. 
The beam correspondence requirement consists of three components: NCR-MT minimum peak EIRP, NCR-MT spherical coverage, and beam correspondence tolerance. 
In Rel.16, the UE beam correspondence is specified in TS38.101-2 for different UE power classes with UE minimum peak EIRP, UE maximum outpower limits and spherical coverage. UE Power class are specified based on the assumption of certain UE types with specific device architectures. The UE types can be found in Table 6.2.1.0-1 of TS38.101-2. 
Proposal 3: For NCR-MT BC requirements, the minimum EIRP, spherical coverage can be referred to the requirements defined in TS 38.101-2 for UE power class 1 (FWA UE).
Since UE has connected mode and initial access requirements (which is ongoing WI), NCR-MT is similar as UE functionality and should have the similar requirements.
For beam correspondence initial access procedure with 4-step RACH and 2-step RACH, the data transmission are differences during IA process for Msg1 and MsgA [4].
Proposal 4: BC requirements for both connected mode and initial access should be specified for NCR-MT.

Observation 2: minimum peak EIRP for BC initial access may be different for 4-step RACH and 2-step RACH.
Proposal 5: The different minimum peak EIRP requirement may need to be specified for Msg1 and MsgA for BC initial access. 
For beam correspondence tolerance requirement ∆EIRPBC is defined based on a percentile of the distribution of ∆EIRPBC, defined as ∆EIRPBC = EIRP2 - EIRP1 over the link angles spanning a subset of the spherical coverage grid points. 
Observation 3: BC tolerance requirements ∆EIRPBC  has only been defined for power class 3 UE.
Proposal 6: BC tolerance requirement ∆EIRPBC  for NCT-MT is suggested for further study (FFS).
For beam correspondence based on SSB and beam correspondence based on CSI-RS, the side conditions need to be guaranteed which specified in TS38.101-2 for UE BC capability with beamCorrespondenceSSB-based and beamCorrespondenceCSI-RS-based. 
Proposal 7: It is suggested for further study (FFS) reference signal types for the NCR-MT beam correspondence. 
For beam at NCR for backhaul link, the beam is determined based on beam information of NCR-MT and additional indication from gNB to determine the beam at NCR side for backhaul link if adaptive beam is supported by NCR.
5. Conclusions
In this contribution, we have discussed RF requirement issues for NCR and make the following observations and proposals:
Observation 1: For NCR- MT RACH transmission, initial access/random access procedures in Rel.15 is supported without enhancements in NCR-MT C-link.
Proposal 1: Based on Rel.16, it is suggested for NCR-MT to support 2-step RACH procedure as well.
Proposal 2: It is suggested power control for NCR-MT may be appliable with the same manner as IAB-MT with repeater output power class. For NCR-Fwd, it may apply different amplifying gain of NCR-Fwd for uplink Tx on backhaul link and downlink Tx on access link
Proposal 3: For NCR-MT BC requirements, the minimum EIRP, spherical coverage can be referred to the requirements defined in TS 38.101-2 for UE power class 1 (FWA UE).
Proposal 4: BC requirements for both connected mode and initial access should be specified for NCR-MT.
Observation 2: minimum peak EIRP for BC initial access may be different for 4-step RACH and 2-step RACH.
Proposal 5: The different minimum peak EIRP requirement may need to be specified for Msg1 and MsgA for BC initial access. 
Observation 3: BC tolerance requirements ∆EIRPBC  has only been defined for power class 3 UE.
Proposal 6: BC tolerance requirement ∆EIRPBC  for NCT-MT is suggested for further study (FFS).
Proposal 7: It is suggested for further study (FFS) reference signal types for the NCR-MT beam correspondence. 
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‘Table 6.2.1-2: IAB-MT type 1-H rated output power limits for IAB-MT classes.

TAB-MT class Posscor Posscrase
Wide Area IAB-MT (Note) (Note)
Local Area IAB-MT < 24 4Bm +10l0g (N corses) <24 dBm
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