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Introduction
This contribution presents ETRI’s views on NCR features.

Discussion
NCR-MT power control for simultaneous backhaul link and C-link
Regarding FG 43-5 (simultaneous UL transmission of backhaul link and C-link), there was a proposal to add a component on power allocation/sharing aspect as captured in Table 1.

[bookmark: _Ref146101221]Table 1. A set of possible revisions on FG 43-5 from [1].
	43-5
	Simultaneous UL transmission of backhaul link and C-link
	1. Simultaneous UL transmission of backhaul link and C-link
2. Power allocation/sharing between C-link and B-link of an NCR
	Component 2 candidate values: {Type 1, Type 2, Type 3}

Note:
· For Type 1, NCR is not subject to a joint power limit across the C-link and BH-link. 
· For Type 2, is subject to a joint power limit across the C-link and BH-link and supports power sharing when power limited.
· For Type 3, is subject to a joint power limit across the C-link and BH-link and does not support power sharing when power limited.



Since Rel-18 NCR-MT will not support any enhanced uplink power control mechanisms other than existing ones (other than FG 8-3 (basic power control operation), frankly speaking), we think some of potential implementation types (i.e., type 1, 2, or 3 in Table 1) may not be supported by Rel-18 NCR specifications. For instance, the network cannot be aware of type 2 NCR and its operation based on the current specifications and hence such type of NCR node should not be implemented or deployed. On the other hand, type 1 NCR can be feasible if the NCR can clarify two independent/individual power classes, i.e., one for C-link and the other one for backhaul link. Type 3 NCR may be a possible option even if the NCR only clarifies a single power class for both C-link and backhaul link. In this case, it should be confirmed that power control for C-link has higher priority than power allocation for backhaul link given that the NCR-MT will apply the existing power control for C-link as agreed. As the power class related work is up to RAN4, an LS may need to be sent to RAN4.

Proposal 1. RAN1 to confirm the followings on simultaneous UL transmission of backhaul link and C-link:
· At least three types of implementations can be considered for UL transmission of backhaul link and C-link
· For Type 1, NCR is not subject to a joint power limit across the C-link and BH-link. 
· For Type 2, is subject to a joint power limit across the C-link and BH-link and supports power sharing when power limited.
· For Type 3, is subject to a joint power limit across the C-link and BH-link and does not support power sharing when power limited
· Type 1 NCR can be feasible, 
· if the NCR can clarify two independent/individual power classes, i.e., one for C-link and the other one for backhaul link,
· or if the NCR can clarify a single power class, while the clarified power class is independently applied for C-link and backhaul link, respectively.
· Type 2 NCR are not supported by Rel-18 NCR specifications.
· Type 3 NCR is feasible with a single power class for both C-link and backhaul link. 
· In this case, it should be confirmed that power control for C-link has higher priority than power allocation for backhaul link given that the NCR-MT will apply the existing power control for C-link as agreed.

Proposal 2. Send LS to RAN4 informing them about the RAN1 conclusion on NCR power class according to various implementation choices for simultaneous UL transmission of backhaul link and C-link.

UL transmission power of NCR
As captured in Table 2, it is clarified that the IAB-MT configured output power, PCMAX,f,c, is set by rated EIRP, PRated,c,EIRP, as declared by manufacturer.

[bookmark: _Ref131672901]Table 2. Specification on IAB-MT configured output power [1].
	9.2.4	Configured radiated output power
9.2.4.1	IAB-MT configured output power for IAB-MT type 1-H, 1-O and 2-O
The configured maximum output power PCMAX,f,c is set in each slot according to the following equation:
PCMAX,f,c = PRated,c,EIRP
where PRated,c,EIRP is declared by manufacturer. 



Furthermore, it is also noted that the typical UE capability signaling on power class is not applicable for IAB-MT as highlighted in Table 3.

[bookmark: _Ref131673168]Table 3. UE capability signaling on power class [3].
	powerClass, powerClass-v1610
Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the power class parameter only in band combinations that are applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT.
	BC
	No
	N/A
	FR1 only

	powerClassNRPart-r16
Indicates NR part power class the UE supports when operating according to this band combination.
This field only applies for MR-DC BCs containing only single CC or intra-band CA in NR side in this release.
	BC
	No
	N/A
	FR1 only



Consequently, the following aspects are not considered for IAB-MT configured output power calculation:
· Power class
· ΔPPowerClass
· MPR/A-MPR
· PHR
· Interband CA
· SUL and SRS related aspects

Observation 1. The following aspects are not considered for IAB-MT configured output power calculation:
· Power class
· ΔPPowerClass
· MPR/A-MPR
· PHR
· Interband CA
· SUL and SRS related aspects

It seems that Rel-17 NR repeater has various types of manufacturer declaration on the output power. For instance, Table 4 shows three examples of manufacturer declarations on rated output power on Rel-17 NR repeater from conducted conformance testing perspective. Table 5 captures another example of manufacturer declarations on rated (beam) EIRP on Rel-17 NR repeater from radiated conformance testing perspective.
[bookmark: _Ref131678515]Table 4. Manufacturer declarations on rated output power on Rel-17 NR repeater [4].
	D.9
	Rated output power per passband (Prated,p,AC)
	Conducted rated output power per passband, per single band connector or multi-band connector.
Declared per supported passband, per antenna connector. (Note 1)

	D.10
	Rated total output power (Prated,t,AC)
	Conducted total rated output power.
Declared per supported operating band, per antenna connector.
For multi-band connectors declared for each supported operating band in each supported band combination. (Note 1)

	D.11
	Rated multi-band total output power, Prated,MB,TABC
	Conducted multi-band rated total output power.
Declared per supported operating band combinations, per multi-band connector. (Note 1)



[bookmark: _Ref131679026]Table 5. Manufacturer declarations on rated EIRP on Rel-17 NR repeater [5].
	D.9
	Rated beam EIRP
	The rated EIRP level per passband (Prated,p,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.8), as well as the reference beam direction pair (D.8). Declared for every beam (D.3).
(Note 5, 6, 7)



Assuming that one of the above rated output power or EIRP of NR repeater replaces the rated EIRP, PRated,c,EIRP, in Table 2, the same observations with IAB-MT would be made for NCR-MT as well, since the declared values are not varied per specific operation mode/scenarios of NCR. In other words, the following aspects will not be considered for NCR-MT configured output power calculation, if the same mechanism with IAB-MT is applied for NCR-MT:
· Power class
· ΔPPowerClass
· MPR/A-MPR
· PHR
· Interband CA
· SUL and SRS related aspects
· Simultaneous UL transmission of C-link and backhaul link
Observation 2. The following aspects may not be considered for NCR-MT configured output power calculation, if the same mechanism with IAB-MT is applied for NCR-MT:
· Power class
· ΔPPowerClass
· MPR/A-MPR
· PHR
· Interband CA
· SUL and SRS related aspects
· Simultaneous UL transmission of C-link and backhaul link
In this case, the clarification on UE power class needs to be revised as highlighted in Table 6 to cover NCR-MT as well as IAB-MT.
[bookmark: _Ref131679854]Table 6. Possible clarification on UE capability signaling considering NCR-MT.
	powerClass, powerClass-v1610
Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the power class parameter only in band combinations that are applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT and NCR-MT (NCR control link).
	BC
	No
	N/A
	FR1 only

	powerClassNRPart-r16
Indicates NR part power class the UE supports when operating according to this band combination.
This field only applies for MR-DC BCs containing only single CC or intra-band CA in NR side in this release.
	BC
	No
	N/A
	FR1 only



Conclusion
In this contribution, ETRI’s views on NCR features were shown and the following observations and proposals were made:
Observation 1. The following aspects are not considered for IAB-MT configured output power calculation:
· Power class
· ΔPPowerClass
· MPR/A-MPR
· PHR
· Interband CA
· SUL and SRS related aspects
Observation 2. The following aspects may not be considered for NCR-MT configured output power calculation, if the same mechanism with IAB-MT is applied for NCR-MT:
· Power class
· ΔPPowerClass
· MPR/A-MPR
· PHR
· Interband CA
· SUL and SRS related aspects
· Simultaneous UL transmission of C-link and backhaul link

Proposal 1. RAN1 to confirm the followings on simultaneous UL transmission of backhaul link and C-link:
· At least three types of implementations can be considered for UL transmission of backhaul link and C-link
· For Type 1, NCR is not subject to a joint power limit across the C-link and BH-link. 
· For Type 2, is subject to a joint power limit across the C-link and BH-link and supports power sharing when power limited.
· For Type 3, is subject to a joint power limit across the C-link and BH-link and does not support power sharing when power limited
· Type 1 NCR can be feasible, 
· if the NCR can clarify two independent/individual power classes, i.e., one for C-link and the other one for backhaul link,
· or if the NCR can clarify a single power class, while the clarified power class is independently applied for C-link and backhaul link, respectively.
· Type 2 NCR are not supported by Rel-18 NCR specifications.
· Type 3 NCR is feasible with a single power class for both C-link and backhaul link. 
· In this case, it should be confirmed that power control for C-link has higher priority than power allocation for backhaul link given that the NCR-MT will apply the existing power control for C-link as agreed.
Proposal 2. Send LS to RAN4 informing them about the RAN1 conclusion on NCR power class according to various implementation choices for simultaneous UL transmission of backhaul link and C-link.
Proposal 3. Revise the clarification on UE power class to cover NCR-MT as well as IAB-MT:
	powerClass, powerClass-v1610
Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the power class parameter only in band combinations that are applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT and NCR-MT (NCR control link).
	BC
	No
	N/A
	FR1 only

	powerClassNRPart-r16
Indicates NR part power class the UE supports when operating according to this band combination.
This field only applies for MR-DC BCs containing only single CC or intra-band CA in NR side in this release.
	BC
	No
	N/A
	FR1 only
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