
[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting#105                               R4-2219375                         
Toulouse, France,14th Nov – 18th Nov,2022
Agenda item:	8.25.2
Source: 	ZTE Corporation
Title: 	Further discussion on RF requirements for NCR
[bookmark: DocumentFor]Document for:	Approval  
Introduction
In the latest RAN#97e meeting, the work item [RP-222673] on NR network-controlled repeater was approved after the completion of study item phase led by RAN1. In this contribution, we want to share further analysis on RF requirement impacts from RAN4 perspective based on the agreement reached in last RAN4 meeting and latest agreement reached in RAN1#110bis-e meeting.
RAN1 agreement in RAN1#110-bis-e meeting
	Agreement:
The following information can be used to characterize the physical beam(s) supported by NCR-Fwd for access link:
· Number of beams supported for access link
· FFS: How to define the detailed value (e.g., per beam type)
· FFS: Whether the number of beam can be derived by beam layout
· Spatial relationship between different beams
· FFS: Beam types defined by the beam width (e.g. two types as wide beam and narrow beam type)
· FFS: Beam direction defined by the boresight of beam
· FFS: Whether/How to deliver this information to gNB
· FFS: Coverage area for each beam type
· FFS: Beam ID (via explicit or implicit means) 
Agreement:
The following methods are supported for access link beam indication:
· Single beam index per indication is supported to indicate one beam.
· The indication of multiple beams in one indication is supported
· Note: The multiple beams are applied in TDMed over same frequency resource

Agreement
Confirm the WA that in access link, a DL beam and a UL beam which are correspondent with each other have the same beam index.

Agreement
The following aspects should be NCR capability:
· Simultaneous UL transmission of C-link and backhaul link
· Adaptive beam for C-link/backhaul-link
· Note-1: Fixed beam for C-link/backhaul link is default capability
· Note-2: TDMed UL transmission of C-link and backhaul link is default capability.
· FFS: How to define the capability for adaptive beam for C-link/backhaul-link
Conclusion
An NCR is not expected to perform forwarding in “OFF” state.

Agreement
For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), the default behavior of the NCR-Fwd is expected to be OFF or not forwarding over these symbols
· FFS: The behavior over these symbol if dynamic DL/UL operation is supported by NCR-MT and/or NCR-Fwd.

Agreement
Following parameters should be supported to define the time resource:
· For a periodic and/or semi-persistent configured time resource, starting time, duration per beam(s) and periodicity is needed.
· For aperiodic indication of time resource, starting time and duration per beam(s) is needed.  
· FFS: The SCS for starting time, duration, and periodicity
· FFS: How to define the duration, e.g., via the length of time resource or resource index(es)
· FFS: Whether indication of starting time can be implicit (e.g., the first slot after the time to apply the received beam indication and the first OFDM symbol in the slot)
Agreement
If adaptive beams are adopted for C-link and backhaul link, new signaling is supported to indicate a beam(s) used for backhaul link from the set of beams for C-link.
· Predefined rule is used to define the beam in case there is no indication via the new signalling
· FFS: Details of the predefined rule
· FFS: Application of predefined rule for other cases
· Note: The beam(s) used for backhaul link should be from the RRC-configured list of beams for C-link.
· The new signalling, if needed, is an optional NCR capability

Agreement
For the ON/OFF information indication, at least one of following options is supported to indicate the ON state of NCR
· Alt-1: Explicit indication with dedicated field to indicate ON state
· Note: At least it’s supported when the beam indication is not applicable
· Alt-2: Implicit indication via the beam indication
· Alt-3: Indication via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)


	Agreement:
For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework can be reused.
· Rel-17 beam indication framework (i.e., the unified TCI) can be reused as well, if the NCR supports. The gNB can configure the unified TCI for the NCR-MT, if the NCR-MT supports.
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:
The TA adjustment mechanism of legacy UEs is supported for NCR-MT in C link.

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. 
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2.1. RF architecture for NCR
Firstly of all, before going into the details of Rel-18 NCR RF requirement discussion, it’s better to understand its RF architecture of NCR and then further discuss how to specify its RF requirements. Compared with Rel-17 RF repeater, one NCR-MT entity is agreed by RAN1 to receive the control information from parent gNB to control the beamforming, UL-DL TDD operation and ON-OFF information of NCR-Fwd link. In addition, NCR-MT transmitter in UL is also necessary to conduct the random access, provide HARQ-ACK feedback for received DL signals, CSI report and PUCCH, PUSCH, SRS to the network. 
In the following Figure 1/ 2, we illustrated the NCR-MT entity is integrated into the NCR-Fwd link in both FR1 and FR2 in this contribution, however as we mentioned in last RAN4 meeting, NCR-MT entity implemented with dedicated/separated RF chain together with NCR-Fwd link in both FR1 and FR2 are also feasible.
For NCR-MT receiver in the downlink direction, NCR-MT is supposed to decode the in-band signals within the pass-band of NCR-Fwd link to obtain its side control information to assist the transmission/reception of NCR-Fwd link. For the following figure 1/2, NCR-MT could share some RF components with NCR-Fwd link from the cost efficiency perspective, however the dedicated/separated RF chain for NCR-MT receiver is also one possible solution which should be up to the vendor’s implementation. 
For NCR-MT transmitter in the uplink direction, NCR-MT is supposed to transmit the in-band uplink signal as necessary behaviors (e.g. to conduct the random access to the network, provide the HARQ feedback for the received DL signal. etc). Similar as NCR-MT receiver, NCR-MT could somehow share some RF components with NCR-Fwd link from the cost efficiency perspective as shown in Figure 2, however as we mentioned before, the dedicated/separated RF chain for NCR-MT receive is also one possible solution which should be up to the vendor’s implementation. 
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Figure 1. the illustration of FR1 NCR
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Figure 2. the illustration of FR2 NCR

In addition, during the last RAN4 meeting, for RF architecture of NCR, NCR type and NCR class, we reached the following agreement. Based on the following principle, we update the NCR diagram as shown in following Figure 3/4.
	Issue 2-1: RF architecture for NCR in Rel-18
· Agreements: To have generic diagram for NCR if necessary;

Issue 2-2 NCR type and NCR class: 
· Aagreements:
· For NCR-fwd link in Rel-18, at least reuse the Rel-17 repeater type/Class i.e., 
· Repeater Type: 1-C and 2-O;
· Repeater class: wide-area and local area (DL, UL), medium range for DL
· FFS for repeater type 1-H and 1-O for FR1 repeater given the beamforming capability assumption;
· The baseline assumption that same type/class applied for NCR-fwd link and NCR-MT
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Figure 3. the illustration of FR1 NCR
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Figure 4. the illustration of FR2 NCR
Proposal 1: to use the generic diagram as shown in Figure 3 and Figure 4 for NCR in Rel-18.

2.2. Dynamic beam related spec updates for NCR
During the last RAN4 meeting, there were some initial discussion on how to specify the dynamic beamforming of NCR on top of Rel-17 repeater spec. 
	Issue 2-4-1 Dynamic beamforming.  
· Agreement:
· no new requirement on top of Rel-17 needed as starting point. 
· Agree on directions (as indicated by CMCC R4-2215488) and declaration framework (as indicated by ZTE R4-2216553) as starting point, further details could be discussed further.


As summarized in the contribution [12], the following Rel-17 specification should be updated accordingly due to the dynamic beamforming of Rel-18.
Table 2.2-1. summarized spec updates for NCR dynamic beamforming
	Beam related requirements
	Requirements for repeater which may need to be updated for NCR
	NCR

	A set of declaration for each beam
	For each beam, the requirement is based on declaration of a beam identity, reference beam direction pair, beamwidth, rated beam EIRP, OTA peak directions set, the beam direction pairs at the maximum steering directions and their associated rated beam EIRP and beamwidth(s).
	Sufficient for NCR beam related declaration

	Minimum requirement of output power
	The AoA of input signal shall be the same as the reference direction for the OTA peak directions set when operating in the opposite DL/UL direction.
	For NCR, input signal arrives from any direction within the OTA REFSENS RoAoA

	EVM
	OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range on the transmit side and the AoA of the incident wave of the received signal is in the reference direction at the receive side.
	For NCR, input signal arrives from any direction within the OTA REFSENS RoAoA

	Input intermodulation
	The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction:
	From the receiver of NCR perspective, it should be okay to have same direction for received signals within pass-band and interfering signal outside pass-band.


	ACRR
	The requirement shall apply at the RIB when the AoA of the incident wave of a received signal in the passband and a received signal on an adjacent channel outside repeater passband is from the same direction and are the same as the TX reference direction for the opposite DL/UL setting.
	The last sentence ”the same as the TX reference direction for the opposite DL/UL setting” is not applicable for NCR



Proposal 2: propose to use the summarized spec updates for NCR dynamic beamforming in Table 2.2-1 for NCR dynamic beamforming.

2.3. RF requirements for NCR

2.3.1 RF requirements for NCR-MT transmitter
First of all, during the last RAN4 meeting, there were some concerns whether NCR-MT support the uplink transmission and corresponding LS [11] has been sent to RAN1. Based on the latest agreement reached in RAN1#110bis-e meeting, NCR-MT could support the uplink transmission, e.g. HARQ-ACK feedback for the received side control information, PUCCH, PUSCH and SRS. From this perspective, the uplink requirement for NCR-MT is still needed, however RF requirement might differ among different RF architecture.
Observation 1: NCR-MT support the uplink transmission including PUCCH, PUSCH, SRS, etc
For NCR-MT transmitter, as shown in Figure 1/2, the signal of NCR-MT transmitter and the analog signals of NCR-Fwd link could be combined together to be transmitted in the uplink direction. Therefore the combined uplink signal could still conform to the legacy uplink transmitter requirement as defined in Rel-17 for RF repeater (e.g. repeater output in uplink, frequency stability, out of gain, unwanted emission, EVM, ON-OFF requirements).  

RAN4 agreement for NCR-MT uplink transmission in RAN4#104bis-e
	Issue 2-3 NCR-MT UL assumption
· Agreement: To check with RAN1 on NCR-MT UL transmission to progress the further work in RAN4

Issue 2-5-2 Tx requirements for NCR-MT
· Agreement: Postpone the discussion on Tx requirements for NCR-MT until RAN1 response received.
 



RAN1 agreement for NCR-MT uplink transmission in RAN1#110bis-e
	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:
The TA adjustment mechanism of legacy UEs is supported for NCR-MT in C link.

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. 



Proposal 3: for the RF requirement of NCR-MT transmitter, it should be tested together with NCR-Fwd in the uplink and still conform to the legacy uplink transmitter requirement as defined in Rel-17.

2.3.2 RF requirements for NCR-MT receiver
Firstly for NCR-MT receiver as shown in Figure 1/2, for shared RF chain for NCR-MT, it seems that refense requirement for NCR-MT might be still necessary to check its noise figure performance which might be different from NCR-Fwd link. In addition, during the last RAN4 meeting, there were some concerns how refersens requirement could be tested if without any HARQ-ACK feedback for the received side control information. Based on the latest agreement reached in last RAN1#110bis-e meeting, HAQR-ACK feedback is supported for NCR-MT in the uplink direction of backhual link, therefore we don’t see any problem for it. 
Proposal 4: for the RF requirement of NCR-MT receiver, to define the refense requirement for NCR-MT receiver. 
For FR1 NCR-MT receiver, the REFSENS level can be calculated by the equation below:
	Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM 
Where:
· The Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR;
· SNR is equal to -1dB;
· NF is assumed as 5dB for WA NCR-MT, 10dB for MR NCR-MT and 13dB for LA NCR-MT;
· IM is equal to 2dB;

For FR2 NCR-MT receiver, the REFSENS level can be calculated by the equation below:
Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM-G
Where:
· The Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR;
· SNR is equal to -1dB;
· NF is assumed as shown in Table 3;
· G is antenna array gain assumed as in Table 1 for WA and Table 2 for MR and LA;
· IM is equal to 2dB;
Table 1: G assumptions for calculating FR2 WA OTA REFSENS range
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi


 
Table 2: G assumptions for calculating FR2 MR and LA OTA REFSENS range
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	MR
	[5 to 28] dBi
	[7 to 30] dBi

	LA
	0 to 23 dBi
	2 to 25 dBi




Table 3: Noise Figure values for the WP5D response in TR 38.803 [24]
	Frequency range
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	BS
	10 dB
	12 dB



In addition, as shown in the following figure 5a/5b/6, it’s better to define the NCR-MT Rx requirement together with ACRR and Input IMD requirement since these interfering signals of ACRR/Input IMD requirements might also have the impacts on the wanted signal received by NCR-MT. For example, the interfering signal of ACRR requirement could have some carrier leakage into the NCR-MT receiver which is similar as ACS requirement of UE/BS and the 3rd order intermodulation product from two CW signal of input IMD requirement could fall into the passband or wanted signal of NCR-MT carrier.
Proposal 5: for the RF requirement of NCR-MT receiver, to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed.

[image: ]
Figure 5a. the illustration of ACRR requirement with NCR-MT Rx requirements
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Figure 5b. the illustration of ACRR requirement with NCR-MT Rx requirements

[image: ]
Figure 6. the illustration of Input IMD requirement with NCR-MT Rx requirements
During the last RAN4 meeting, there were some initial discussions on the beam directions for NCR-MT and NCR-Fwd link. From our understanding, for FR2 NCR with dynamic beamforming capability, then its beam direction for NCR-MT and NCR-Fwd link could be different and not necessary to bind into single direction. And for FR1 NCR with dynamic beamforming capability e..g. repeater type 1-H and 1-O, it should be same story for it. For FR1 NCR without dynamic beamforming capability e.g. type 1-C, there are no need to discuss beam direction for NCR-MT and NCR-Fwd since only conducted requirement are specified.
Proposal 6: for beam direction of NCR-MT and NCR-Fwd, beam direction could be different for FR2 NCR with dynamic beamforming capability and FR1 NCR with dynamic beamforming capability e.g. NCR type 1-H and type 1-O. There are not necessity to discuss the beam direction between NCR-MT and NCR-Fwd link.

2.4. Beam correspondence requirements for NCR
During the last RAN4 discussion, there were some initial discussions on beam correspondence requirement for NCR in Rel-18. Based on the agreement captured in TR38.867. Beam correspondence should be supported for backhual link at NCR-Fwd link and C-link of NCR-MT and also supported for the access link of NCR-Fwd link.

	Beam correspondence is assumed to apply for DL/UL of the backhaul link at NCR-Fwd, as well as the DL/UL of the C-link at NCR-MT.

Beam correspondence is assumed for the DL/UL of the access link at NCR-Fwd, i.e., a DL beam and a UL beam on the access side which correspond to each other have the same beam index.



First of all, it should be okay to specify the beam correspondence requirement for NCR-MT link based on the agreement agreed by RAN1. And from the test purpose of beam correspondence requirement for NCR-MT, it should be reasonable and feasible to check the NCR-MT’s downlink direction estimation based on reference signal e.g. SSB+CSI-RS or SSB only or CSI-RS only and its matching network between doowlink reception and uplink transmission within NCR-MT.
However for NCR-MT, there are no the minimum peak EIRP requirement and spherical coverage requirement defined for NCR-MT. In addition, it should be also noted that there are also no beam correspondence requirement defined for IAB-MT in Rel-16, therefore we think that it should be okay to leave the beam correspondence requirement for NCR-MT up to the implementation. 
Proposal 7: similar as Rel-16 IAB-MT, not to define the beam corresponding requirement for NCR-MT. 

In addition for beam correspondence requirement for NCR-Fwd at the backhual link, its uplink direction should be configured replying on NCR-MT received side control information instead of self estimated downlink reference signal, therefore from this perspective, this BC requirement for backhual link of NCR-Fwd link should be different from that of NCR-MT. Since as mentioned before, the beam correspondence for NCR-MT is not needed similar as Rel-16 IAB, therefore it’s also not necessary to define beam correspondence requirement for backhual link of NCR-Fwd link; 
For beam correspondence requirement for NCR-Fwd link at the acess link, its downlink transmission might reply on the uplink sounding signals transmitted from UE side, however this kind of requirement was never discussed in RAN4 and we also don’t specify any beam correspondence requirement for network based equipment e.g. BS or IAB node. 
Based on above analysis, we propose not to define the beam correspondence requirement for acess link and backhual link at NCR-Fwd Link and leave this up to the implementation. 
Proposal 8: not to define the beam corresponding requirement for backhual link and acess link of NCR-Fwd similar as Rel-17 FR2 repeater;

2.5. RF requirements for NCR type 1-H and 1-O
During the last RAN4 discussion, there were some initial discussions on beam correspondence requirement for NCR in Rel-18. 
Proposal 9: for RF requirement for NCR Fwd link type 1-H and type 1-O,use the following table 2.5.1 as starting point for further discussion.
Table 2.5.1. summary of the proposals for NCR-Fwd link type 1-H and type 1-O
	RF requirements
	Applicability notes

	Repeater output power
	For NCR type 1-H:
Minimum requirement for IAB type 1-H in section 6.2.2 of TS 38.174 could be applied.

For NCR type 1-H and 1-O:
Minimum requirement for IAB type 1-H and 1-O an in section 9.2.2 of TS 38.174 could be applied.


	TRP output power
	For NCR type 1-O:
Minimum requirement for IAB type 1-H and 1-O an in section 9.3.2 of TS 38.174 could be applied.


	Frequency stability
	Reuse the type 1-C requirements and no additional requirement are expected;

	Out of band gain
	Reuse the type 1-C requirements and no additional requirement are expected;

	Adjacent Channel Leakage Power Ratio

	Reuse the type 1-C requirements and no additional requirement are expected;

	Operating band unwanted emissions	

	For NCR type 1-H:
The following scaling factor X = 10log10(NRXU,countedpercell) should be considered;
For NCR type 1-O:
The following scaling factor X should be considered, whether X is equal to 9dB or other value, this could be further discussed.

	Transmitter spurious emissions

	For NCR type 1-H:
The following scaling factor X = 10log10(NRXU,countedpercell) should be considered;
For NCR type 1-O:
The following scaling factor X should be considered, whether X is equal to 9dB or other value, this could be further discussed.


	Receiver spurious emissions
	For NCR type 1-H:
The following scaling factor X = 10log10(NRXU,countedpercell) should be considered;
For NCR type 1-O:
The following scaling factor X should be considered, whether X is equal to 9dB or other value, this could be further discussed.


	Error Vector Magnitude

	Reuse the type 1-C requirements and no additional requirement are expected;

	Input intermodulation

	For NCR type 1-H:.
To reuse the type 1-C requirement for each TAB connector of NCR type 1-H;

For NCR type 1-O:.
Conducted requirement should be updated as RMS field-strength (V/m) for OTA conformance testing.


	Output intermodulation

	For NCR type 1-H:.
To reuse the type 1-C requirement for each TAB connector of NCR type 1-H;

For NCR type 1-O:.
To reuse minimum requirement for BS type 1-O in section 9.8.2 of TS 38.104.
Wanted signal should be updated to align with conducted part.


	Adjacent Channel Rejection Ratio (ACRR)
	Reuse the type 1-C requirements and no additional requirement are expected;
For NCR type 1-O, similar as FR2 NCR, some description of interfering signal outside pass-band and wanted signal within the pass-band should be added 

	Transmit ON/OFF power
	For NCR type 1-H:.
BS OFF power requirement specified in 6.4.1.3 in TS 38.104 could be reused; 

For NCR type 1-O:.
BS OFF power requirement specified in section 9.5.2.2 in TS 38.104 could be reused. 

For transition period related requirement, repeater type 1-C requirement could be reused.



Conclusions
In this contribution, we want to share further views on NCR from both RF architecture and RF requirement perspective and observations and proposals are made as following:
Proposal 1: to use the generic diagram as shown in Figure 3 and Figure 4 for NCR in Rel-18.
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Figure 3. the illustration of FR1 NCR
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Figure 4. the illustration of FR2 NCR
Proposal 2: propose to use the summarized spec updates for NCR dynamic beamforming in Table 2.2-1 for NCR dynamic beamforming.
Observation 1: NCR-MT support the uplink transmission including PUCCH, PUSCH, SRS, etc
Proposal 3: for the RF requirement of NCR-MT transmitter, it should be tested together with NCR-Fwd in the uplink and still conform to the legacy uplink transmitter requirement as defined in Rel-17.
Proposal 4: for the RF requirement of NCR-MT receiver, to define the refense requirement for NCR-MT receiver. 
For FR1 NCR-MT receiver, the REFSENS level can be calculated by the equation below:
	Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM 
Where:
· The Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR;
· SNR is equal to -1dB;
· NF is assumed as 5dB for WA NCR-MT, 10dB for MR NCR-MT and 13dB for LA NCR-MT;
· IM is equal to 2dB;

For FR2 NCR-MT receiver, the REFSENS level can be calculated by the equation below:
Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM-G
Where:
· The Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR;
· SNR is equal to -1dB;
· NF is assumed as shown in Table 3;
· G is antenna array gain assumed as in Table 1 for WA and Table 2 for MR and LA;
· IM is equal to 2dB;
Table 1: G assumptions for calculating FR2 WA OTA REFSENS range
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi


 
Table 2: G assumptions for calculating FR2 MR and LA OTA REFSENS range
	BS class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	MR
	[5 to 28] dBi
	[7 to 30] dBi

	LA
	0 to 23 dBi
	2 to 25 dBi




Table 3: Noise Figure values for the WP5D response in TR 38.803 [24]
	Frequency range
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	BS
	10 dB
	12 dB


Proposal 5: for the RF requirement of NCR-MT receiver, to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed.
Proposal 6: for beam direction of NCR-MT and NCR-Fwd, beam direction could be different for FR2 NCR with dynamic beamforming capability and FR1 NCR with dynamic beamforming capability e.g. NCR type 1-H and type 1-O. There are not necessity to discuss the beam direction between NCR-MT and NCR-Fwd link.
Proposal 7: similar as Rel-16 IAB-MT, not to define the beam corresponding requirement for NCR-MT. 
Proposal 8: not to define the beam corresponding requirement for backhual link and acess link of NCR-Fwd similar as Rel-17 FR2 repeater;
Proposal 9: for RF requirement for NCR Fwd link type 1-H and type 1-O,use the following table 2.5.1 as starting point for further discussion.
References
[1] RP-222673, New WID on NR network-controlled repeater, ZTE, Sanechips, Approved
[2] TS 38.106, NR Repeater Radio Transmission and Reception; (Release 17)
[3] R4-2207290, WF on repeater RF requirements, Huawei, approved.
[4] R4-2205030,Repeater radiated power requirements, Ericsson, Noted
[5] TS 38.115-2,NR;Repeater conformance testing, Part 2: Radiated conformance testing. 
[6] TS 38.115-1,NR;Repeater conformance testing, Part 1: Conducted conformance testing. 
[7] R4-2217263,WF on RRM requirements for NCR, ZTE, approved.
[8] R4-2217471,WF on NCR RF requirements, ZTE, approved.
[9] TR 38.867,Study on NR Network-controlled Repeaters
[10] R4-2217512 ,Post_2nd_round_summary_[104bis-e][314]NR_netcon_repeater, ZTE
[11] R4-2217506,LS to RAN1 on NCR-MT transmission and Beam correspondence, CMCC, approved.
[12] R4-2215488, discussion on NCR RF requirements, CMCC, Noted





image6.png
ACRR interfering signal

Passband





image7.png
W sgnal ofnput D,

ACRR intrfering signal

oW sgral o Input D,

ACRRinterteing sgnd

"

B





image1.png
Forward link

NCR-MT

Downlink

WA PA
PA
BS Side DVGA UEsside
connector connector
WMixs DVGA IF module
RF module =
- =
5 z
g3 E
£ ]
&
DAC buc R

fer





image2.png
!
|
|
|
|
|
|
|
|
|

Forward link !
|
|
|
|
|
|
|
|
|

BS-side
RIB
NCR-MT

Antenna
Amay
(AA)

o
ol
n network. /'
(RDN) |
X i
oo !
s
.
Do
‘
RF module Mixer DVGA IF module
= =
= -

xer

Fiber

interface

Baseband





image3.png
Forward link and
control link

BS-side UEsside
connector connector





image4.png
Forward link and
control link

Antenna
Array
(AR)

Ra

Distributio

n network
(RDN)

Antenna
Array
(AR)

UEsside
RIB




image5.png
ACRR interfering signal

Passband






3GPP

TSG-RAN

WG4

Mee

ting#

10

5

R4-2219375

Toulouse,

France

,

1

4

th

Nov

–

18

th

Nov,

20

2

2

Agenda

item:

8.25.2

Source:

ZTE

Corporation

Title:

Further

d

iscussion

on

RF

requirements

for

NCR

Document

for:

Approval

1.

Introduction

In

the

latest

RAN#97e

meeting,

the

work

item

[

RP-222673

]

on

NR

network-controlled

repeater

was

approved

after

the

completion

of

study

item

phase

led

by

RAN1.

In

this

contribution,

we

want

to

share

further

analysis

on

RF

requirement

impacts

from

RAN4

perspective

based

on

the

agreement

reached

in

last

RAN4

meeting

and

latest

agreement

reached

in

RAN1#110bis-e

meeting.

RAN1

agreement

in

RAN1#110-bis-e

meeting

Agreement:

The

following

information

can

be

used

to

characterize

the

physical

beam(s)

supported

by

NCR-Fwd

for

access

link:

·

Number

of

beams

supported

for

access

link

o

FFS:

How

to

define

the

detailed

value

(e.g.,

per

beam

type)

o

FFS:

Whether

the

number

of

beam

can

be

derived

by

beam

layout

·

Spatial

relationship

between

different

beams

·

FFS:

Beam

types

defined

by

the

beam

width

(e.g.

two

types

as

wide

beam

and

narrow

beam

type)

·

FFS:

Beam

direction

defined

by

the

boresight

of

beam

·

FFS:

Whether/How

to

deliver

this

information

to

gNB

·

FFS:

Coverage

area

for

each

beam

type

·

FFS:

Beam

ID

(via

explicit

or

implicit

means)

Agreement:

The

following

methods

are

supported

for

access

link

beam

indication:

·

Single

beam

index

per

indication

is

supported

to

indicate

one

beam.

·

The

indication

of

multiple

beams

in

one

indication

is

supported

o

Note:

The

multiple

beams

are

applied

in

TDMed

over

same

frequency

resource

Agreement

Confirm

the

WA

that

in

access

link,

a

DL

beam

and

a

UL

beam

which

are

correspondent

with

each

other

have

the

same

beam

index.

Agreement

The

following

aspects

should

be

NCR

capability:

·

Simultaneous

UL

transmission

of

C-link

and

backhaul

link

·

Adaptive

beam

for

C-link/backhaul-link

