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1. Introduction
This document presents the summary of email discussion [115-R18-UE_features-02] during RAN1 #115. According to the Chair’s Notes:
	[115-R18-UE_features-02] Email discussion on UE features for MIMO, positioning, NCR, NR-NTN, IoT-NTN, BWP without restriction, NW energy saving, mobility enhancement – Ralf (AT&T)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc



The following was discussed and/or agreed during RAN1 #115 within the scope of [115-R18-UE_features-02]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #115
The following is the moderator’s summary of contributions submitted to RAN1 #115 in this agenda item.

	43. NR_netcon_repeater
	43-1
	Basic NCR support
	1. Support of fixed beam for C-link/backhaul link
2. Support of TDMed UL transmission of C-link and backhaul link
3. Support of ON-OFF operation for NCR-Fwd based on access link beam indication
4. Support of TDD UL/DL determination for backhaul/access link based on TDD UL/DL configuration of C-link
5. Support of Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link
6. Support of beam correspondence of the DL/UL of the access link at NCR-Fwd
7.Support periodic beam indication for access link
8. Priority flag for periodic indication
9. Support of simultaneous and TDMed DL reception of C-link and backhaul link
	
	Yes
	N/A
	NCR is not supported 
	Per NCR-MT
	No
	No
	Yes
	A NCR-MT that includes ncr-NodeIndication in RRC Setup Complete must support FG 43-1
	Optional without capability signaling



	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
	

	Ericsson [4]
	

	ETRI [5]
	

	Samsung [6]
	From RAN1#112bis till RAN1#114bis [1-3], the main content for NR NCR feature was agreed. Some remaining issues are discussed as follows.
The note in the main FG 43-1 mentions “A NCR-MT that includes ncr-NodeIndication in RRC Setup Complete must support FG 43-1”. Since most of the components of FG 43-1 refer to NCR-Fwd operations, it is more accurate to clarify that the FG refers to the NCR node (and not the NCR-MT).
Proposal 1: Update the note in FG 43-1 as “An NCR node for which the NCR-MT that includes ncr-NodeIndication in RRC Setup Complete must support FG 43-1”.



	43. NR_netcon_repeater
	43-3
	Aperiodic beam indication for access link
	1.Support aperiodic beam indication for access link
2. Supported slot-offset k values for reference slot
	43-1
	Yes
	N/A
	NCR-MT cannot decode the aperiodic beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Component 2 candidate values:
· 15 kHz: {0,1}
· 30 kHz: {0,1}
· 60 kHz: {0,1,2}
· 120 kHz: {0,1,2}

Note: The value of slot offset k is selected based on the SCS of the PDCCH received by the NCR-MT

Note 2: If k = 0 is reported, the NCR expects that the time resource in NCR-AperiodicFwdConfig of the aperiodic beam indication is at least after the end of time resource for PDCCH carrying the DCI for aperiodic beam indication.  
	Optional with capability signaling



	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
	

	Ericsson [4]
	During the WI discussions, however, it was recognized that an entirely RRC based provisioning of any slot offset should be allowed, i.e., without the support for capability signaling of slot offset. The above structure of FG 43-3 is unclear in that, since the value 0 is ambiguous and may be interpreted as either “Slot offset provided by RRC configuration” for which no additional offset should be applied or “Symbol or slot offset provided by OAM” for which an offset provided by OAM should be applied. In order to mitigate that ambiguity, in our opinion, FG 43-3 should be split into one FG, proposed FG 43-3, including the first component of present FG 43-3, and a second FG, proposed FG 43-3a, including the second component of present FG 43-3, see Table 1.
	43. NR_netcon_repeater
	43-3
	Aperiodic beam indication for access link
	1.Support aperiodic beam indication for access link
2. Supported slot-offset k values for reference slot
	43-1
	Yes
	N/A
	NCR-MT cannot decode the aperiodic beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Component 2 candidate values:
· 15 kHz: {0, 1}
· 30 kHz: {0,1}
· 60 kHz: {0,1, 2}
· 120 kHz: {0, 1, 2}

Note: The value of slot offset k is selected based on the SCS of the PDCCH received by the NCR-MT

Note 2: If k = 0 is reported, the NCR expects that the time resource in NCR-AperiodicFwdConfig of the aperiodic beam indication is at least after the end of time resource for PDCCH carrying the DCI for aperiodic beam indication.  
	Optional with capability signaling

	43. NR_netcon_repeater
	43-3a
	Slot offset for aperiodic beam indication
	1.Supported slot-offset k values for reference slot
	43-3
	Yes
	N/A
	NCR_MT does not support slot offset capability signalling for aperiodic beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Component 2 candidate values:
· 15 kHz: {0, 1}
· 30 kHz: {0,1}
· 60 kHz: {0,1, 2}
· 120 kHz: {0, 1, 2}
Note: The value of slot offset k is selected based on the SCS of the PDCCH received by the NCR-MT
Note 2: If k = 0 is reported, the NCR expects that the time resource in NCR-AperiodicFwdConfig of the aperiodic beam indication is at least after the end of time resource for PDCCH carrying the DCI for aperiodic beam indication.
Note 3: If FG 43-3a is not supported, k=0 is assumed.
	Optional with capability signaling



[bookmark: _Toc149928534]Observation: Present implementation of FG 43-3 introduces an ambiguity whether slot offset is provided by OAM or as a UE feature.
[bookmark: _Toc149928536]Proposal: Agree to the split of FG 43-3 into FG 43-3 and FG 43-3a as presented in Table 1.

	ETRI [5]
	

	Samsung [6]
	



	43. NR_netcon_repeater
	43-4
	Semi-persistent beam indication for access link
	1.Support semi-persistent beam indication for access link
2. Priority flag for semi-persistent indication
3.Support of MAC CE override of the RRC configured beam index(es) at activation of semi-persistent beam indication
	43-1
	Yes
	N/A
	NCR-MT cannot decode the semi-persistent beam indication
	Per NCR-MT
	No 
	No 
	Yes
	
	Optional with capability signaling



	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
	

	Ericsson [4]
	

	ETRI [5]
	

	Samsung [6]
	



	43. NR_netcon_repeater
	43-5
	Simultaneous UL transmission of backhaul link and C-link
	1. Simultaneous UL transmission of backhaul link and C-link
	43-1
	Yes
	N/A
	NCR only supports TDMed UL transmission of C-link and backhaul link
	Per NCR-MT
	No
	No
	Yes
	
	Optional with capability signaling



	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
	

	Ericsson [4]
	

	ETRI [5]
	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 below.
	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.

	Samsung [6]
	[bookmark: _Hlk131521200][bookmark: _Hlk131644257][bookmark: _Hlk131644303]As agreed in RAN1#110b-e, it is subject to NCR capability to support simultaneous transmission of the UL of C-link and UL of backhaul link. In addition, TDMed UL transmission of C-link and backhaul link was agreed as default capability. For an NCR that supports simultaneous transmission of the UL of C-link and UL of backhaul link, an additional capability for NCR power needs to be considered. The NCR power capability is to indicate whether the NCR: (i) is not subject to a joint power limit across the C-link and BH-link (e.g., using separate PAs / power resources for the C-link and BH-link), or (ii) is subject to a joint power limit across the C-link and BH-link and supports power sharing when power limited, or (iii) is subject to a joint power limit across the C-link and BH-link and does not support power sharing when power limited (e.g., transmit only one of C-link or BH-link when power limited). In our view, NCR capability (i), herein referred to as Type-1 NCR, should not be considered as the only/baseline implementation for an NCR with simultaneous transmission of the UL of C-link, as it is not cost-efficient to allocate a dedicated PA / power resource for NCR-MT which is infrequently used for control signaling only. A more reasonable NCR implementation can use a shared PA / power resource for both NCR-MT and NCR-Fwd with basic power sharing capability, such as NCR capabilities (ii) and (iii), herein referred to as Type-2 and Type-3 NCR, respectively. Corresponding NCR behavior is further discussed in our companion paper [5].
Proposal 2: Introduce a new component in FG 43-5 to indicate the supported power allocation / sharing method between the C-link and the backhaul link.
	43. NR_netcon_repeater
	43-5
	1. Simultaneous UL transmission of backhaul link and C-link
2. Power allocation/sharing between C-link and B-link of an NCR
	1. Simultaneous UL transmission of backhaul link and C-link
	43-1
	N/A
	Yes
	NCR only supports TDMed UL transmission of C-link and backhaul link
	Per NCR-MT
	No
	No
	Yes
	Component 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. 
	Optional with capability signaling






	43. NR_netcon_repeater
	43-6
	Dedicated signalling for backhaul link beam indication
	1. Support dedicated signalling for backhaul link beam indication
	43-1, 43-8
	Yes
	N/A
	Dedicated signalling for backhaul link beam indication is not supported
	Per NCR-MT
	No
	No
	Yes
	The reported value is the same as the reported value of FG 43-8
	Optional with capability signaling



	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
	

	Ericsson [4]
	

	ETRI [5]
	

	Samsung [6]
	



	43. NR_netcon_repeater
	43-8
	Adaptive beam for NCR backhaul link/C-link

	Support of backhaul link beam determination based on predefined rule
	43-1, 2-2,2-4, 2-4a
	Yes
	N/A
	The beam for backhaul link and C-link is fixed.
	Per NCR-MT
	No
	No
	Yes
	Component candidate values: {Rel-15/16 (non-unified TCI) only, Rel-17 (unified TCI) only, both}
	Optional with capability signaling



	Company
	Summary

	Huawei/HiSilicon [2]
	

	Nokia/Nokia Shanghai Bell [3]
	In RAN1#111, the following agreement was made regarding explicit indication of backhaul link beam for DL and UL forwarding:

Agreement​
The following pre-defined rules are applied to determine the beam for backhaul link:​
· In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.​
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, ​
· When Rel-15/16 beam indication framework is used for C-link, ​
· The beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively.​
· When Rel-17 beam indication framework (i.e., unified TCI framework) is used for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.​
Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.

Additionally, the following CR was agreed in RAN1#114bis, regarding application timing of the backhaul link beam indication:
	< Unchanged text omitted >
If the NCR receives an indication of a TCI state for receptions on the backhaul link in a MAC CE command or an indication of a unified TCI state or SRI for determining a spatial filter for transmissions on the backhaul link in a MAC CE command, the NCR applies the MAC CE command from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission.
< Unchanged text omitted >



The diagram in Figure 1 illustrates a scenario where one backhaul link beam is indicated for time domain resources when the NCR-Fwd is operating without simultaneous transmission/reception from the NCR-MT and changes the backhaul link forwarding beam in a time domain resource in which the NCR-Fwd and NCR-MT are operating simultaneously.  There is currently no NCR capability to indicate the minimum switching time between these two backhaul link beams which could lead to scenarios where the NCR-Fwd is incapable of switching beams quickly enough for appropriate configuration in either scenario. This problem can likewise occur if two beam indications have time domain resources configured within the beam switching interval before and after the application of a newly applied backhaul link beam indication. 

[image: A blue and pink rectangular object with a black background

Description automatically generated]
[bookmark: _Ref149635770]Figure 1: Illustration of minimum required guard interval for backhaul link beam-switching.


For this reason, additional NCR capability should be added for FG 43-8 indicating a minimum guard interval between time resources configured for backhaul link transmission/reception without simultaneous NCR-MT transmission/reception and time resources configured for backhaul link transmission/reception with simultaneous NCR-MT transmission/reception.

Proposal 1:Add NCR-MT capability to FG 43-8 for minimum guard interval between time domain resources configured for backhaul link transmission/reception without simultaneous NCR-MT transmission/reception and time resources configured for backhaul link transmission/reception with simultaneous NCR-MT transmission/reception.

	43. NR_netcon_repeater
	43-8
	Adaptive beam for NCR backhaul link/C-link

	1. Support of backhaul link beam determination based on predefined rule
2. Required guard interval in symbols between backhaul-only and simultaneous c-link and backhaul transmission
	43-1, 2-2,2-4, 2-4a
	Yes
	N/A
	The beam for backhaul link and C-link is fixed.
	Per NCR-MT
	No
	No
	Yes
	Component candidate values: {Rel-15/16 (non-unified TCI) only, Rel-17 (unified TCI) only, both}

Component 2 candidate values: FFS

	Optional with capability signaling




	Ericsson [4]
	

	ETRI [5]
	

	Samsung [6]
	



Other

	Company
	Summary

	Huawei/HiSilicon [2]
	[bookmark: _Ref129681832]An NCR may optionally support simultaneous UL transmission of backhaul link and C-link. The total transmit power of backhaul link and C-link is subject to NCR capability and regulation as discussed in RAN4. For C-link, the UL transmit power follows normal UE power control procedure, while the backhaul link power control is not within the scope of Rel-18 WI. Instead of specifying a sophisticated power or amplifying gain control for NCR-Fwd, the power allocation between C-link and backhaul link to support simultaneous transmission is proposed in our companion paper [3]. In our understanding, this is different from the “power control” for NCR discussed in SI phase. Essentially, the goal is to determine the UL transmit power for the backhaul link and control link when the total power exceeds the maximum value supported by the NCR or regulation, especially when the NCR-MT and backhaul link share the same set of PAs/TXRUs. Given the different implementation choices, an optional capability can be added for NCR to support this scenario. 

[bookmark: _Ref131759675]Proposal 1: A new FG 43-9 is added to support power allocation between backhaul link and control link for simultaneous UL transmission. 
	43. NR_netcon_repeater
	43-9
	Power allocation between backhaul link and C-link.

	Support power allocation between backhaul link and C-link 
	43-9
	Yes
	N/A
	NCR only supports TDMed UL transmission of C-link and backhaul link 

	Per NCR-MT
	No
	No
	Yes
	
	Optional with capability signaling



For semi-persistent and aperiodic beam indication FGs (i.e., FG 43-3 and FG 43-4) can be merged to FG 43-1 for providing better tradeoff between latency and signaling overhead for the forwarding control of different signals between gNB and UE. For forwarding the semi-persistent signals such as SP CSI-RS / SP SRS / SP DL scheduling / configured grant, semi-persistent beam indication is more flexible and of lower latency than periodic beam indication, and it is also with less signaling overhead than aperiodic beam indication. For control the forwarding of dynamic scheduling, aperiodic beam indication is of lower latency and it is also more energy efficient since the indication will only valid one time. If anyone of the FG 43-3 and FG 43-4 is not supported, the UE experience will be deteriorated and efficiency of gNB will be reduced. 
[bookmark: _Ref126268753]Proposal 2: FG 43-3 and FG 43-4 are merged into FG 43-1. 

	Nokia/Nokia Shanghai Bell [3]
	

	Ericsson [4]
	Lately, in the maintenance phase, companies have proposed to introduce additional support for UL power control for simultaneous C-link and backhaul link operation [as a UE feature], although power control is not included in the latest WID [1]. The reason for that is that RAN1 could not agree in the SI phase on what is the most pressing matter for specification regarding power control, DL power control, UL power control or power control support for self-interference mitigation.
Regarding UL power control, we are sceptical for several reasons. First, simultaneous UL is an optional feature for the NCR, the implementation of which is highly uncertain. Second, related to the first reason, the need of UL power control is not going to be very widespread, considering the amount of UL traffic that can be expected. Since DCI format 2_8 does not include an ACK/NACK procedure, the most frequent NCR C-link DL signalling (PDCCH for DCI format 2_8) will not result in any UL signalling. Then MAC CE and RRC signalling remains, both of which must be considered as very infrequently used. In the case of RRC, the initial and most demanding signalling may even take place before the NCR is configured to act as a repeater, in which case there is no simultaneous backhaul link to compete with. Third, should UL power control anyway be desirable, it is possible to solve by implementation.
In our understanding, the gNB knows the repeater type and thereby its nominal transmit power. Additionally, it is possible for a gNB to determine the pathloss between itself and the repeater. This may be done either by knowing the transmit power from OAM, or by receiving UL reference signals or DL measurement report from the repeater, possibly in combination with a power headroom report, to know of any additional transmit power margin that is available to the repeater. The gNB also knows by which power a certain UE is received and can, from the pathloss, determine the corresponding transmit power at the repeater. Consequently, the gNB may know whether, or not, co-scheduling of the repeater and a UE is feasible or not, from a power perspective, or what power adjustment is necessary for either the MT or the UE, for simultaneous UL to become feasible.
A particular case beyond gNB control, and where collisions may occur, is PRACH for initial access. It should be noted, though, that PRACH is using power ramping, and any transmitted PRACH by a UE served via a repeater is likely to be detected by the gNB long before the NCR is at risk for any power saturation.
[bookmark: _Toc148953193][bookmark: _Toc149928535]Observation: UL power control may be solved by implementation.
[bookmark: _Toc148953199][bookmark: _Toc149928537]Proposal: There are no further discussions on UL power control for NCR in Rel-18.

	ETRI [5]
	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




	Samsung [6]
	



1. Discussion Items during RAN1 #115 — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #115 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #115.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 43-1
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	43. NR_netcon_repeater
	43-1
	Basic NCR support
	1. Support of fixed beam for C-link/backhaul link
2. Support of TDMed UL transmission of C-link and backhaul link
3. Support of ON-OFF operation for NCR-Fwd based on access link beam indication
4. Support of TDD UL/DL determination for backhaul/access link based on TDD UL/DL configuration of C-link
5. Support of Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link
6. Support of beam correspondence of the DL/UL of the access link at NCR-Fwd
7.Support periodic beam indication for access link
8. Priority flag for periodic indication
9. Support of simultaneous and TDMed DL reception of C-link and backhaul link
	
	Yes
	N/A
	NCR is not supported 
	Per NCR-MT
	No
	No
	Yes
	An NCR node for which the NCR-MT that includes ncr-NodeIndication in RRC Setup Complete must support FG 43-1
	Optional without capability signaling



	Company
	Comments/Questions/Suggestions

	Nokia
	Correction not needed.

	ZTE
	OK with the correction.

	Fujitsu
	OK with the proposal.

	Samsung
	Support the proposal.



2. Issue 2: FG 43-3
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	43. NR_netcon_repeater
	43-3
	Aperiodic beam indication for access link
	1.Support aperiodic beam indication for access link
2. Supported slot-offset k values for reference slot
	43-1
	Yes
	N/A
	NCR-MT cannot decode the aperiodic beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Component 2 candidate values:
· 15 kHz: {0,1}
· 30 kHz: {0,1}
· 60 kHz: {0,1,2}
· 120 kHz: {0,1,2}

Note: The value of slot offset k is selected based on the SCS of the PDCCH received by the NCR-MT

Note 2: If k = 0 is reported, the NCR expects that the time resource in NCR-AperiodicFwdConfig of the aperiodic beam indication is at least after the end of time resource for PDCCH carrying the DCI for aperiodic beam indication.  
	Optional with capability signaling

	43. NR_netcon_repeater
	43-3a
	Slot offset for aperiodic beam indication
	1.Supported slot-offset k values for reference slot
	43-3
	Yes
	N/A
	NCR_MT does not support slot offset capability signalling for aperiodic beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Component 2 candidate values:
· 15 kHz: {0, 1}
· 30 kHz: {0,1}
· 60 kHz: {0,1, 2}
· 120 kHz: {0, 1, 2}
Note: The value of slot offset k is selected based on the SCS of the PDCCH received by the NCR-MT
Note 2: If k = 0 is reported, the NCR expects that the time resource in NCR-AperiodicFwdConfig of the aperiodic beam indication is at least after the end of time resource for PDCCH carrying the DCI for aperiodic beam indication.
Note 3: If FG 43-3a is not supported, k=0 is assumed.
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Nokia
	Do not support separate FGs. This does not seem in keeping with the existing agreement: 
RAN1#112:​
Agreement​
For the aperiodic beam indication, the reference of slot offset for each time resource is defined as the slot n+k where n refers to the slot that NCR-MT receive the DCI carrying the indication and:​
· Option-2: k refers to the offset value [defined by NCR-MT capability and/or declared by vendor].​
· Note: This k is different from the parameter used to define the Slot offset for the time resource.

	Fujitsu
	Do not support.
According to TS 38.213, k is necessary for aperiodic beam indication. Without value of k, the method would be infeasible. We don’t understand how the separate FGs can work. Does it mean we need to further discuss the default value?

	Samsung
	Do not support. As mentioned by Nokia, this is not consistent with the previous RAN1 agreement.



2. Issue 3: FG 43-5
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: 
· 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.
· 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.
· Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	43. NR_netcon_repeater
	43-5
	1. Simultaneous UL transmission of backhaul link and C-link
2. Power allocation/sharing between C-link and B-link of an NCR
	1. Simultaneous UL transmission of backhaul link and C-link
	43-1
	Yes
	N/A
	NCR only supports TDMed UL transmission of C-link and backhaul link
	Per NCR-MT
	No
	No
	Yes
	Component 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.
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	Nokia
	Should not be agreed until further progress is made in this meeting. 

	ZTE
	Share same view with Nokia.

	Fujitsu
	Agree with Nokia. The relevant discussion is still ongoing under AI 8.11.1.

	Samsung
	Support the proposal. It is better to agree on the NCR types in the UE feature, and further discuss/decide on the NCR behavior to the maintenance session.



2. Issue 4: FG 43-8
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	43. NR_netcon_repeater
	43-8
	Adaptive beam for NCR backhaul link/C-link

	1. Support of backhaul link beam determination based on predefined rule
2. Required guard interval in symbols between backhaul-only and simultaneous c-link and backhaul transmission
	43-1, 2-2,2-4, 2-4a
	Yes
	N/A
	The beam for backhaul link and C-link is fixed.
	Per NCR-MT
	No
	No
	Yes
	Component 1 candidate values: {Rel-15/16 (non-unified TCI) only, Rel-17 (unified TCI) only, both}
Component 2 candidate values: FFS
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	Similar issue is discussed in 8.11.1, the UE feature discussion can be postponed.

	Fujitsu
	Should not be agreed until further progree is made under AI 8.11.1.

	Samsung
	We see the need of introducing guard interval but not due to beam switching (but due to simultaneous Tx).
Instead, we prefer that this componenet to be capture under the FG 43-5.



2. Issue 5: New FG
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new row/FG

	43. NR_netcon_repeater
	43-9
	Power allocation between backhaul link and C-link.

	Support power allocation between backhaul link and C-link 
	43-9
	Yes
	N/A
	NCR only supports TDMed UL transmission of C-link and backhaul link 

	Per NCR-MT
	No
	No
	Yes
	
	Optional with capability signaling




	Company
	Comments/Questions/Suggestions

	ZTE
	Similar issue is discussed in 8.11.1, the UE feature discussion can be postponed.

	Fujitsu
	The situation is same as Issue 3. The relevant discussion is still ongoing under AI 8.11.1.

	Samsung
	OK to discuss power sharing, but this proposal can be discussed jointly / after discussing Issue 3. Also, the consequence part seems incorrect and it is more accurate to be “power allocation between backhaul link and C-link is not supported”.



2. Issue 6: Merge FGs 43-3 and 43-4 into FG 43-1
After review of contributions submitted to RAN1 #115 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: FG 43-3 and FG 43-4 are merged into FG 43-1

	Company
	Comments/Questions/Suggestions

	Nokia
	Do not support.  As agreed previously, FG 43-1 is supported without capability signaling and FG 43-3 requires capability signaling associated with k-slot offset.  Additionally, semi-persistent beam indication has not generally been viewed as a basic functionality of the NCR.

	Fujitsu
	Do not support.



1. Conclusion
Agreements reached during RAN1 #115 as part of this agenda item are summarized in [7]. 
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