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1. Introduction
This contribution summarizes the proposals in the contributions submitted under AI 9.8.2 about other aspects on NCR, based on the objectives of WID other than side control information and NCR behaviour in RP-222673.
	The objectives of NR NCR WI follow the recommendations defined in TR 38.867 and will focus on scenarios and assumption listed below:
· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands based on the NCR model in TR38.867
· For only single hop stationary network-controlled repeaters
· The NCR is transparent to the UE.
· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
With these considerations, NR NCR supports the following features:

Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
· Beamforming
· UL-DL TDD operation
· ON-OFF information
Note: Power control aspect will be checked in RAN#98e.

Specify control plane signalling and procedures [RAN2, RAN1]
· The configuration of signalling for side control information indication
· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed
Specify the solution of network-controlled repeater management (i.e., the identification and authorization/validation of NCR) [RAN3, RAN2]
· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed taking into account the feedback of other working groups (i.e., SA3 and SA5). From a security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3.The selected solution shall provide inter-vendor interoperability.

Study the RRM functions to be supported and specify the RRM requirements of NCR-MT if necessary [RAN2, RAN4]
Study and specify the RF and EMC requirements of NCR if necessary [RAN4]
Note: The existing requirements defined in RAN4 can be reused if applicable.
Note: The work in RAN4 for beam related is expected to start on FR2 first.



The model of NCR is as follows according to TR 38.867:
	Agreement
Capture the following model of network-controlled repeater in TR 38.867.
[image: ]
· The NCR-MT is defined as a function entity to communicate with a gNB via Control link (C-link) to enable the information exchanges (e.g. side control information). The C-link is based on NR Uu interface.
· Note: Side control information is at least for the control of NCR-Fwd
· The NCR-Fwd is defined as a function entity to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link. The behavior of the NCR-Fwd will be controlled according to the received side control information from gNB. 



2. Summary
2.1. The configuration for NCR-MT
In RAN1#109e meeting (May), the following agreement was achieved:
	Agreement
The NCR-MT can obtain the necessary configuration for receiving the L1/L2 signaling of the side control information.
· Option 1: The necessary configuration is from RRC.
· Option 2: The necessary configuration is from OAM or hard-coded.
· Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.



In RAN2#119e and RAN3#117e, four candidate solutions on NCR management were agreed and captured in TR38.867. Though RAN2 and RAN3 do not explicitly conclude that RRC layer would be supported for NCR, it was observed in one contribution [Fujitsu] that all candidate solutions in TR 38.867 include RRC connection establishment procedure. Hence, one observation can be done:
Observation 2-1: Based on those four candidate solutions on NCR management given in TR38.867, it can be observed
· An NCR can establish RRC connection with the gNB at least via 4-step random access procedure.
· An NCR contains RRC layer and MAC layer.
Four companies would like to support Option 1 (the necessary configuration is from RRC) [Huawei, CMCC, NTT DOCOMO, Fujitsu]. Some companies directly assume that there is an RRC layer and some configurations for L1/L2 signaling of the side control information can be from the RRC layer [vivo, ZTE, CATT, xiaomi, Intel, Samsung, Qualcomm, Lenovo, Ericsson].
Based on above observation and summary, the FL would like to propose:
Proposal 2-1-1: At least the necessary configuration for receiving the PHY channels and L1/L2 signaling of the side control information from RRC is supported for NCR.
Considering that whether the solution involving OAM ws be supported or not is still unclear, the FL adds an ‘at least’ in the proposal. Before the conclusion on the candidate solution involving OAM is made in RAN2/RAN3, RAN1 can focus on the discussion about the necessary configuration for receiving the PHY channels and L1/L2 signaling of the side control information from RRC.
2.2. Initial access procedure of NCR-MT
In the SI, the NCR identification was one of scopes of RAN2/RAN3 and was concluded in TR 38.867. It is noticed that the NCR indication information can be sent in Msg5 or later than Msg5 according to those four candidate solutions on NCR management. Hence, from the point of view of RAN1, it can be observed:
[bookmark: _Hlk116062803]Observation 2-2: Based on those four candidate solutions on NCR management given in TR38.867, it can be observed
· An NCR can access to the gNB as a normal UE, via Msg1 to Msg4.
· The gNB can identify an NCR after the initial access procedure successes (via Msg 5 or later).
Based on above observation and summary, legacy initial access procedure is enough for NCR to access to the gNB and establish an RRC connection with the gNB. Hence, the FL recommends companies to consider the following proposal:
Proposal 2-2-1: Legacy 4-step initial access procedure is reused for NCR.

In FL understanding, this proposal means:
1. The legacy 4-step initial access procedure is reused. No enhancement for the initial access of NCR is needed.
· No additional configuration about initial access is required for NCR.
· No dedicated RACH resource is required for NCR.
2. The NCR can access to the gNB like a legacy UE, via 
· Initial cell search and reading system information
· Sending Msg1
· Receiving Msg2
· Sending Msg3, and
· Receiving Msg4.
3. Before the NCR indication defined in those four candidate solutions on NCR management is sent, the gNB may not be able to identify an NCR. During the initial access procedure, the NCR is treated as a normal UE:
· One C-RNTI can be given to the NCR like what the gNB does to a normal UE.
· The timing of NCR uplink can be adjusted according to the TA command in RAR (Msg2).
· The power of NCR uplink can be adjusted according to the TPC command in RAR (Msg2).
2.3. PHY channels of NCR-MT
In RAN1#109e, the following agreements were achieved:
	Agreement
For an NCR-MT, the necessary configurations from RRC and/or OAM(or hard-coded) contain:
· The configurations of PHY channels to carry the L1/L2 signaling: 
· The configurations for receiving PDCCH and PDSCH.
· The configurations for transmitting PUCCH, if needed.
· The configurations for transmitting PUSCH, if needed.
· The configurations of L1/L2 signaling: 
· The configurations for DCI.
· The configurations for UCI, if needed.
· The configurations for MAC CE, if needed.



In above agreement, there is one point which needs to clarify. The L1/L2 signaling mentioned here is for the side control information rather than that for NCR-MT itself (e.g., the L1/L2 signaling for initial access and UL/DL transmission).
Some contributions considered issues relevant to this agreement. For example, regarding to the configuration on PDSCH, some companies pointed out that semi-static configurations, at least, for access link beam indication and ON/OFF, should be an RRC signaling and/or an MAC CE which are carried by PDSCH [Intel, Fujitsu]. Furthermore, the configuration on corresponding PDCCH for PDSCH scheduling is needed as well. Regarding to the configuration on UCI/PUCCH, some companies proposed that PUCCH is needed, at least, for carrying the ACK/NACK feedback of PDSCH [ZTE, Fujitsu, Intel, CMCC, Apple, Samsung]. It was also mentioned/proposed that the ACK/NACK feedback for PDCCH which dynamically indicated beam and/or ON OFF information may be necessary as well [Fujitsu, Intel, Apple].
Regarding to MAC CE and PUSCH mentioned in the above agreement, it is still unclear whether they will be utilized to carry side control information. It may depend on further discussion on side control information in 9.8.1.
However, regarding to the MAC CE and PUSCH for NCR-MT itself, it is obvious that both of them are necessary based on what we have done in Observation 2-1 and Observation 2-2. At least they are necessary for the legacy initial access procedure, i.e., PUSCH is needed for carrying Msg3 and Msg5 and MAC CE is needed for Msg2 and Msg3.
2.3.1. PUCCH (UCI) and PUSCH
Regarding to the UCI, PUCCH and PUSCH for NCR-MT, the FL would like to recommend companies to consider following proposals:
Proposal 2-3-1: At least ACK/NACK feedback of PDSCH is supported
· FFS: the details of ACK/NACK feedback of PDSCH
· FFS: the UCI of ACK/NACK feedback of PDCCH
· FFS: the UCI of SR
· FFS: the UCI of CSI

Proposal 2-3-2:
· PUCCH is supported for NCR.
· FFS: the details of the supported PUCCH
· PUSCH is supported for NCR
· FFS: the details of the supported PUSCH
2.3.2. PDCCH (DCI)
In some contributions, new DCI format for NCR is proposed [ZTE, Intel, Nokia, Apple, Samsung, Qualcomm, Ericsson]. Moreover, some contribution proposed that the new DCI format can at least be used for dynamic access link beam indication or/and the ON/OFF information. [Intel, Nokia, Qualcomm, Ericsson]
Some companies provide details of the DCI for access link beam indication or/and ON/OFF information. [ZTE, CATT, Intel, ETRI, Ericsson]
Except for the dynamic indication for beams in access link and/or ON/OFF, some companies also provide other potential indication methods which requires DCI. For example, RRC signaling is used to configure a list of beam patterns/ON OFF patterns, DCI is used to indicate one beam pattern from the configured pattern list [vivo]. The activation or deactivation signaling to beam pattern and/or ON-OFF pattern can be defined via DCI [vivo, Intel].
2.4. TA adjustment, power control and power saving for NCR-MT (C link)
2.4.1. TA adjustment for C link
In RAN1 #109e and RAN1 #110, the following conclusion and agreements about timing were achieved.
	Conclusion: Legacy UE mechanism is sufficient to achieve DL/UL timing for NCR-MT.
Agreement: For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling is unnecessary.



To confirm the conclusion, the FL would like to propose:
Proposal 2-4-1: Legacy TA adjustment mechanism is reused for NCR-MT.

2.4.2. Power control for C uplink
Though the discussion on power control for NCR-Fwd was struggling, the power control of C uplink seems reasonable to be supported to make sure that the interference caused by uplink of NCR-MT is comparable to a normal UE. One company proposes that the repeater-MT inherits legacy UE power control [Ericsson]. The FL recommends companies to consider the following proposal:
Proposal 2-4-2: Legacy power control mechanism is reused for NCR-MT.

2.4.3. Power saving of C link
According to the discussion in the SI phase, one of the purposes to support NCR-Fwd ON/OFF is to save power of the NCR. For example, when no UE requires the service of the NCR, the gNB can indicate the NCR (NCR-Fwd) to ‘sleep’ to save the power consumption. In SI, some companies proposed that the NCR-MT can support DRX and UE power saving mode.
Although no explicit proposals were raised by companies in this meeting, the FL thinks that whether the legacy UE power saving mechanism is supported for NCR-MT or not is worth of considering. The FL would like to recommend companies to share your views on the support of legacy UE power saving mechanism for NCR-MT.
2.5. Beam-relevant functionalities for C link
In RAN1#109e and RAN1 #110, the following agreements were made:
	Agreement (RAN1#109-e)
As baseline, the same TCI states as C-link are assumed for beam at NCR-Fwd for backhaul link if the NCR-MT’s carrier(s) is within the set of carriers forwarded by the NCR-Fwd.
· FFS: additional indication from gNB to determine the beam at NCR-Fwd for backhaul link or implicit determination of the beam at NCR-Fwd for backhaul link 
Note: the same assumption of the beam correspondence is applied for DL/UL of the backhaul link at NCR-Fwd as the DL/UL of the C-link at NCR-MT.

Agreement (RAN1#110)
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· Option 1: The beam of backhaul link is indicated by a new signaling.
· The new signaling is dynamic signaling and/or semi-static signaling (e.g., RRC signaling/ MAC CE) indicating a beam(s) from the set of beams of the C-link
· This does not imply that the beam of backhaul link is always indicated by the new signaling
· Option 2: The beam of backhaul link is determined by a pre-defined rule.
· In slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link. Otherwise, the beam of backhaul link follows one of the beams of the C link.
· Other predefined rules are not precluded.



In the discussion on BH link beams, it is noticed that the beams indicated for C link are often treated as a reference for the beams of backhaul link [vivo, ZTE, CATT, xiaomi, Apple]. Moreover, some companies also discussed the CSI feedback in contributions [Samsung, Apple]. The conclusion on C link beams seems highly correlated with the discussion on the determination of BH link beams. However, the details of beam-relevant functionalities/mechanism of C link have not been discussed yet. The FL would like to suggest companies to consider and discuss the details of beam-relevant functionalities/mechanism of C link. 
2.5.1. Beam indication mechanism
The FL recommends companies to consider following proposal on beam indication framework of C link.
Proposal 2-5-1: For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework is reused.
· Rel-17 beam indication framework (i.e., the unified TCI) is reused as well, if the NCR supports.
2.5.2. CSI measurement and report
When NCR-MT utilizes adaptive beams in C link (and BH link), to support the beam indication, CSI measurement and report could be necessary. Hence, the FL recommends companies to consider following proposal.
[bookmark: _Hlk116040383]Proposal 2-5-2: To support the legacy beam indication mechanisms for NCR-MT,
· The necessary legacy mechanism for receiving CSI-RS can be reused for NCR-MT.
· The necessary legacy mechanism for reporting CSI can be reused for NCR-MT.
· Note: this does not mean the legacy procedures for receiving CSI-RS and reporting CSI will be all supported. The details of the necessary mechanisms will be further discussed and decided.
2.5.3. SRS
Also, to support the beam indication for NCR-MT with adaptive beams in C link, the legacy sounding procedure may be necessary as well. The FL recommends companies to share your views on SRS and consider the following proposals:
Proposal 2-5-3: To support the legacy beam indication mechanisms for NCR-MT,
· The necessary mechanism of legacy UE sounding procedure can be reused for NCR-MT.
· Note: this does not mean the whole legacy UE sounding procedure will be supported. The details of the necessary mechanisms will be further discussed and decided.
2.5.4. Beam management
Besides, compared with fixed beams, the adaptive beams can provide better flexibility and robustness. Though the location of NCR is fixed, the signal propagation paths between the gNB and the NCR can be fluctuating and varying due to the movement of the objects in the environment. Some companies discussed and proposed to support the BFR mechanism for C-link/NCR-MT [Fujitsu, InterDigital, Samsung]. The FL recommends companies to share your views on BFR and consider the following proposals:
Proposal 2-5-4: For NCR-MT which can support adaptive beams in C link, Rel-15 BFR mechanism is reused.

2.6. Features and capabilities
Some companies discussed the “UE features” and capabilities/capability report in contributions. The relevant proposals are summarized here as a reference.
Regarding the features, one company pointed out that it is not essential to support of all mandatory features for an NCR-MT and further discussion on the support details of mandatory features can be discussed later [ZTE, Intel]. Another company proposed that L1 mandatory features for IAB-MT in Table 4.2.15.1-1 of TS38.306 can be considered as a baseline when the features of NCR-MT is discussed [LGE]. Also, this company mentioned that L1 features of NCR-MT can consider Rel-15/16/17. For example, it can be discussed whether TCI-related features including unified TCI introduced in Rel-17 FeMIMO need to be supported for beam indication of NCR-MT.
Summary on capability reporting proposed by companies is as follows [InterDigital, ZTE, Intel, NEC, Qualcomm, Lenovo, CAICT, xiaomi, Ericsson]:
· Access link
· Information on beams
· Number of supported beams [InterDigital, Intel, NEC, Qualcomm, CAICT]
· Beam width/type [InterDigital, Intel, NEC, CAICT]
· Spatial relation between beams [Intel]
· Number of beams that can operate simultaneously [InterDigital]
· Relation between logic indexes and beams [NEC]
· Information on Antennas
· Number of Antennas [NEC]
· Beam array size and beam expansion (to construct wide beams from narrow beams) [Ericsson]
· A time offset for beam indication application [ZTE]
· Power information [Qualcomm]
· BH link
· Capability of simultaneous UL transmission in C link and BH link [Intel, Qualcomm]
· Pass band information [Intel, Qualcomm, Ericsson]
· C link
· Capability of dynamic TDD [Ericsson]

3. Discussion in round 1
3.1. The configuration for NCR-MT

Observation 2-1: Based on those four candidate solutions on NCR management given in TR38.867, it can be observed
· An NCR can establish RRC connection with the gNB at least via 4-step random access procedure.
· An NCR contains RRC layer and MAC layer.

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support.

	CMCC
	Support

	Intel 
	We agree with the observation. 

	NTT DOCOMO
	We support.

	LG
	Support

	Huawei, HiSilicon
	Support 

	Vivo
	We think the 2nd bullet can be captured as agreement.

	ZTE
	We agree with what is observed by FL. Considering that this is WI phase, and this observation is to make companies to have same understanding of TR which has no spec impact, it might be better to change it from observation to conclusion.

	Fujitsu
	Support

	Apple
	Suppoort

	NEC
	Support.

	CEWiT
	Support

	Lenovo
	Support

	Xiaomi
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Support. Editorial suggestion to replace “NCR” with “NCR-MT”.

	Qualcomm
	Support.

	Philips
	Support

	CATT
	Ok to make this observation but this is not needed

	InterDigital
	Fine

	KDDI
	Support.

	Sony
	Support.

	Panasonic
	Support



Proposal 2-1-1: At least the necessary configuration for receiving the PHY channels and L1/L2 signaling of the side control information from RRC is supported for NCR.
Considering that whether the solution involving OAM ws be supported or not is still unclear, the FL adds an ‘at least’ in the proposal. Before the conclusion on the candidate solution involving OAM is made in RAN2/RAN3, RAN1 can focus on the discussion about the necessary configuration for receiving the PHY channels and L1/L2 signaling of the side control information from RRC.
	[bookmark: _Hlk116062863]Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support in principle, however, if this is RRC or other signaling is not up to RAN1.

	CMCC
	Support 

	Intel 
	We support the proposal. 

	NTT DOCOMO
	We support.

	Nokia
	We have a similar concern to Ericsson. In our view, this proposal is outside of the scope of RAN1.  Any parameters identified to be configured by higher layers can be provided to RAN2/3 and details related to their implementation can be discussed within the scope of their work.

	LG
	Support the proposal, but it seems not RAN1 scope.

	Huawei, HiSilicon
	Support though this can be up to RAN2 to decide.

	vivo
	Support the proposal. By the way, L2 signaling of the SCI is implicitly agreed by this proposal, is it correct understanding? 

	ZTE
	We understand the intention of the proposal. But the down-selection is also under the discussion of RAN2, it might be better to wait for RAN2’s decision. Meanwhile, RAN1 could focus on the PHY channel discussion assuming necessary configuration is from RRC.

	Fujitsu
	Support

	Apple
	Similar view as other companies that whether the configuration is via RRC or some other signaling is not up to RAN1

	NEC
	Support in general. But whether the necessary configuration is from RRC or OAM would be discussed by RAN2.

	CEWiT
	Support

	Lenovo
	We support, also we think this is up to RAN2 to decide

	Xiaomi
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Fine with the proposal, and agree with Ericsson that higher layer signalling can be left to RAN2. Editorial suggestion to replace “NCR” with “NCR-MT”. 

	Qualcomm
	Support.

	Philips
	Support but agree with others that this is potentially out-of-scope for RAN1

	CATT
	In order to make this agreement , RRC should be agreed , which seems not in ran1 scope.

	InterDigital
	We are fine with the proposal. 

	KDDI
	Support.

	Sony
	Support.

	Panasonic
	Support



3.2. Initial access procedure

Observation 2-2: Based on those four candidate solutions on NCR management given in TR38.867, it can be observed
· An NCR can access to the gNB as a normal UE, via Msg1 to Msg4.
· The gNB can identify an NCR after the initial access procedure successes (via Msg 5 or later).

	[bookmark: _Hlk116062842]Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support.

	CMCC
	Support in principle. 
For the first bullet, although we share exactly the same view, but the details such as 4 step RAHC or 2 step RACH depends on the UE capability of NCR-MT. The first part that NCR-MT can access to the gNB as a normal UE is more important. More details about how NCR-MT can access to the gNB could base on current spec and do not have spec impact for NCR. 

	Intel 
	We agree with the observation, though in which step to identify NCR (via Msg 5 or later) is RAN2’s work (RAN2 already agreed early identification via Msg1 or Msg3 for NCR is not needed in SI phase).

	NTT DOCOMO
	We support.

	LG
	Support. 

	Huawei, HiSilicon
	Support 

	ZTE
	Fine with the observation but suggest to change it to conclusion.

	Fujitsu
	Support

	Apple
	Support

	NEC
	Support.

	CEWiT
	Support

	Lenovo
	Fine with the proposal

	Xiaomi
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Generally fine with the observation. Suggest to replace “NCR” with “NCR-MT, and replace “after the initial access procedure successes (via Msg 5 or later)” with “after successful completion of the random access procedure”.  

	Qualcomm
	Support.

	Philips
	Support but agree with Intel that the decision for Msg 5 or later is for RAN2.

	InterDigital
	We are fine with the observation. 

	KDDI
	Support.

	Sony
	Support with Samsung’s modification.

	Panasonic
	Support



In FL understanding, this proposal means:
1. The legacy 4-step initial access procedure is reused. No enhancement for the initial access of NCR is needed.
· No additional configuration about initial access is required for NCR.
· No dedicated RACH resource is required for NCR.
2. The NCR can access to the gNB like a legacy UE, via 
· Initial cell search and reading system information
· Sending Msg1
· Receiving Msg2
· Sending Msg3, and
· Receiving Msg4.
3. Before the NCR indication defined in those four candidate solutions on NCR management is sent, the gNB may not be able to identify an NCR. During the initial access procedure, the NCR is treated as a normal UE:
· One C-RNTI can be given to the NCR like what the gNB does to a normal UE.
· The timing of NCR uplink can be adjusted according to the TA command in RAR (Msg2).
· The power of NCR uplink can be adjusted according to the TPC command in RAR (Msg2).

Proposal 2-2-1: Legacy 4-step initial access procedure is reused for NCR.

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support.

	CMCC
	Fine with the proposal.

	Intel 
	We support the proposal. 

	NTT DOCOMO
	We support.

	Nokia
	Support the proposal.

	LG
	Support. 

	Huawei, HiSilicon
	Support 

	Vivo
	Yes
We find many proposals discussing the MT functionality, are we going to determine the MT capability in this meeting?

	ZTE
	We are fine with the proposal.

	Fujitsu
	Support

	Apple
	Support

	NEC
	Support.

	CEWiT
	Support

	Lenovo 
	Support

	Xiaomi
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Support the proposal. Suggest to replace “initial access” with “random access”, and replace “NCR” with “NCR-MT”. 

	Qualcomm
	Support.

	Philips
	Support

	CATT
	OK

	InterDigital
	We are fine with the proposal.

	KDDI
	Support.

	Sony
	Support.

	Panasonic
	Support



3.3. PHY channels of NCR-MT
3.3.1. PUCCH (UCI) and PUSCH

Proposal 2-3-1: At least ACK/NACK feedback of PDSCH is supported
· FFS: the details of ACK/NACK feedback of PDSCH
· FFS: the UCI of ACK/NACK feedback of PDCCH
· FFS: the UCI of SR
· FFS: the UCI of CSI

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Partly support.
The repeater should comply with standard UE behavior for standard UE signaling. For repeater-specific signaling, we support ACK/NACK for higher layer signaling (semi-static configuration) as already supported by legacy signaling but not for lower layer signaling (dynamic indication) since the low latency requirements of dynamic indications will render ACK/NACK (HARQ) useless.

	CMCC
	Support. 
We have the same understanding that for most signalling which are already defined for the normal UEs should be reused. For the 1st , 3rd and 4th sub-bullet, the FFS could be removed. 
The 2nd bullet could be discussed.

	Intel 
	We are fine with the proposal.
For 2nd FFS, we think it is also important to support HARQ-ACK feedback for PDCCH carrying side control information, otherwise, there is ambiguity of reception of dynamic side control information. 
We don’t think the latency for HARQ-ACK would be much larger than application latency itself without HARQ-ACK, and HARQ-ACK latency is much smaller than the number of slots which the side control information applies to (for dynamic indication, it also can indicate side control information for several slots). Furthermore, for semi-persistent side control information which can be activated by PDCCH, HARQ-ACK feedback is very helpful to avoid miss-alignment between gNB and NCR for a long time. 

 

	NTT DOCOMO
	We support.

	Nokia
	Support the proposal.

	LG
	We are generally fine with the proposal, but don’t support the second FFS.
For the second FFS, many DCIs carrying control information of UE/MT (e.g., DCI format 2_0/2_5) also have ambiguity issue, but do not require A/N feedback for the DCI. Also, similar to Ericsson, side control information by DCI needs to be applied immediately without A/N feedback. 

	Huawei, HiSilicon
	Support except the second sub-bullet of FFS on PDCCH ACK/NACK feedback is not required. 

	Vivo
	We are OK to discuss 2nd bullet, i.e., whether to support ACK/NACK feedback for PDCCH carrying SCI.

	ZTE
	We are generally fine with the proposal. 
But this proposal seems to focus on support of ACK/NACK feedback, which is in our view very necessary procedure of NCR. But since the exact signal or channel carrying side control information is still under discussion, we may decouple the ACK/NACK feedback procedure from the exact channel carrying side control information, which can be FFS part in sub-bullet. As for the last 2 sub-bullet on SR and CSI, we are fine to keep them. So we suggest the following:
Proposal 2-3-1: At least ACK/NACK feedback of PDSCH in response to side control information is supported
· FFS: the details of ACK/NACK feedback of PDSCH
· FFS: the UCI of ACK/NACK feedback of PDCCH
· FFS: the UCI of SR
· FFS: the UCI of CSI


	Fujitsu
	Support.
For HARQ-ACK feedback for PDCCH, we share the same view with Intel.

	Apple
	We support the proposal and would prefer to also agree on HARQ-ACK feedback for PDCCH

	CEWiT
	Support the proposal
In our understanding HARQ feedback for PDCCH is essential in case of NCR to avoid performance degradation due to noise amplification and packet loss. Monitoring NCR operation based on UE feedback can lead to additional delay.

	Lenovo
	We are fine with the proposal. We are also fine with ACK/NACK for PDCCH (2nd bullet) if it doesn’t cause delay for applying the side control information.

	Xiaomi
	We support this proposal and we think HARQ-ACK feedback for PDCCH is necessary.

	Sharp
	Support

	IIT-K
	Support this proposal and think that HARQ-ACK/NACK feedback for PDCCH is necessary.

	Samsung
	Fine with the proposal, and prefer to remove the FFS for the last bullet (i.e., agree to support CSI for NCR-MT). We are OK to keep the FFS points for HARQ-ACK of PDCCH and for SR, which can be further discussed in the next meeting. Also, the proposal needs to mention NCR-MT.

	Qualcomm 
	NCR-MT should follow legacy procedures. We are not sure what is there “for further study” regarding the 1st, 3rd and 4th bullets.
We do not need to agree on every single legacy procedure to be supported by the NCR-MT (it should be assumed as the default), rather should only spend time on the new things that may need to be added (like 2nd bullet).

	Philips
	Support

	CATT
	No need to agree legacy procedures, as MT follows legacy UE behaviour.

	InterDigital
	We are fine with the proposal. 

	ETRI
	We share similar view with QC.

	KDDI
	We share similar view with QC. There is no need to study further for legacy procedures.

	Sony
	In principle, support the proposal. We do not think there is much to discuss about FFS bullet 1, 3 and 4, as legacy can be adopted directly. For the second FFS bullet, we are not sure either it is needed.

	Panasonic
	Support



Proposal 2-3-2:
· PUCCH is supported for NCR.
· FFS: the details of the supported PUCCH
· PUSCH is supported for NCR
· FFS: the details of the supported PUSCH

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support. Both are required, e.g., for RA.

	CMCC
	Support. 

	Intel 
	The proposal is not very clear to us. 
If this proposal is only for normal UE behaviour for NCR-MT part (not for side control information specific design), proposal 2-2-1 already means PUCCH and PUSCH is supported, and it is unclear what kind of details to be discussed. 
But if it is for side control information specific design, we’d like to understand the motivation for PUSCH. We can understand that if NCR capability is supported for beam, we need PUSCH, but unfortunately, we have not achieved any consensus yet. In other words, necessity for PUSCH for side control information depends on progress on other aspects which are still pending. 

	NTT DOCOMO
	We support, thought it’s up to the outcome of the discussion for side control signalling in 9.8.1.

	Nokia
	Support the proposal.  Our understanding is that this proposal does not imply the need to enhance PUCCH and PUSCH for NCR side control information.

	LG
	Support.

	Huawei, HiSilicon
	Support 

	vivo
	Yes

	ZTE
	We are generally fine with the proposal. But we don’t quite understand what is the details of PUCCH and PUSCH, if this refers to the configuration of PUCCH and PUSCH, we can directly confirm that legacy configuration can be reused. So we suggest the following:
Proposal 2-3-2:
· PUCCH and PUSCH with legacy configuration are supported for NCR-MT.


	Fujitsu
	Support

	Apple
	We are fine to support PUSCH considering RA procedure 

	NEC
	Support.

	CEWiT
	Support 

	Lenovo
	Support with the understanding that the legacy PUCCH/PUSCH configuration can be reused for NCR-MT. 

	Xiaomi
	Support

	Sharp
	Supprot

	IIT-K
	Support

	Samsung
	Support. Suggest to clarify “NCR” means “NCR-MT”. 

	Qualcomm
	Similar to our comment to Proposal 2-3-1: we do not prefer to spend time to “further study” baseline and straightforward aspects. Hence, we should remove “FFS” points, unless there are specific proposals to change some of the legacy designs. 

	Philips
	Support.

	CATT
	No need to agree legacy procedures, as MT follows legacy UE behaviour.

	ETRI
	We think this one is fine as a conclusion. Same comment with Samsung that “NCR” means “NCR-MT”.

	KDDI
	We share similar view with QC.

	Sony
	Support.

	Panasonic
	Support



3.3.2. PDCCH (DCI)
In some contributions, new DCI format for NCR is proposed [ZTE, Intel, Nokia, Apple, Samsung, Qualcomm, Ericsson]. Moreover, some contribution proposed that the new DCI format can at least be used for dynamic access link beam indication or/and the ON/OFF information. [Intel, Nokia, Qualcomm, Ericsson]
Some companies provide details of the DCI for access link beam indication or/and ON/OFF information. [ZTE, CATT, Intel, ETRI, Ericsson]
Except for the dynamic indication for beams in access link and/or ON/OFF, some companies also provide other potential indication methods which requires DCI. For example, RRC signaling is used to configure a list of beam patterns/ON OFF patterns, DCI is used to indicate one beam pattern from the configured pattern list [vivo]. The activation or deactivation signaling to beam pattern and/or ON-OFF pattern can be defined via DCI [vivo, Intel].

	Please share your views on DCI of NCR if any 

	Company
	Comments

	Ericsson
	New beamforming DCI format is specified, following the DCI format 2_0/2_5 framework, providing an index to beam-to-time mappings provided by higher layers. There is no need for a separate ON/OFF DCI.

	CMCC
	New DCIs supporting side control information should be supported.

	Intel 
	We suggest to first discuss new DCI format. 
For details of the DCI for beam and on/off, it can wait for some progress in 9.8.1. 

	NTT DOCOMO
	New DCI may be necessary, but it’s up to the outcome of the discussion for side control signalling in 9.8.1.

	Nokia
	At least DCI format 0_0, 0_1, 1_0, and 1_1 should be required for dynamic PUSCH and PDSCH. Support for additional DCI format i.e., 2_X will likely depend on agreement related to NCR capability, e.g., slot format indication, or on further progress being made with regard to side control information.

	LG
	For dynamic indication of side control information including access link beam and ON-OFF information, a new DCI needs to be introduced.
The new DCI may be NCR-MT specific DCI or NCR-MT group specific DCI. 
When an NCR-MT specific DCI is used, side control information delivered to an NCR-MT is contained to a DCI. From the DCI, side control information applied to the NCR-Fwd can be indicated. 
Alternatively, when NCR-MT group specific DCI is used, side control information for a group of NCR-MTs can be contained within a DCI. Within a DCI, side control information dedicated to different NCR-MTs may be transmitted through the same or different DCI fields. In this case, the NCR-MT can determine the position of the DCI field it receives within the DCI, and can obtain access link beam information applied to the NCR-Fwd through the DCI field.

	Huawei, HiSilicon
	We are open to discuss new DCI for side control information. 
For dynamic signalling based on DCI, a single DCI should be able to indicate multiple beams over multiple time domain resources such as to reduce the signalling overhead. 

	Vivo
	We think a new DCI format should be defined to carry side control information.

	ZTE
	We support to introduce a new DCI format for NCR, but the exact content can be discussed in 9.8.1.

	Fujitsu
	We are open to discussing new DCI format. 
However, we think RAN1 should first clarify which legacy DCI formats will be supported by NCR and if any legacy DCI format can used for indicating some of or all information for controlling of NCR-Fwd.

	Apple
	We think that a new DCI format should be specified for NCR. Requirements for NCR-Fwd are different than typical UEs and the existing DCI format(s) may not be optimal for NCR. 

	CEWiT
	Support new DCI format for indicating side control information to NCR.

	Lenovo
	@Moderator: Lenovo also proposed to support new NCR specific DCI format for side control information
New DCI format is necessary to carry the side control information that excludes scheduling related information. Details on the exact design of the DCI can be discussed after agreeing on the details of the side control information.

	Xiaomi
	We support to discuss new DCI format for NCR.

	Sharp
	New DCI formats for NCR should be supported.

	IIT-K
	Fine with the proposal

	Samsung
	Support new DCI format for NCR-MT at least for dynamic beam indication and ON/OFF indication (that can share a unified signalling framework). 

	Qualcomm 
	We support defining a new DCI format, and discuss its details.

	Philips
	We are open to discuss new DCI format for NCR.

	CATT
	support defining a new DCI format, and discuss its details.

	InterDigital
	We are open to discuss the requirement and possible new DCI formats. However, we agree with the view by Fujitsu, i.e., RAN1 should first agree on which legacy DCI formats are supported by NCR. 

	ETRI
	Support new DCI format for NCR.

	KDDI
	We support to define new DCI formats. The details are up to outcome of discussion in 9.8.1.

	Panasonic
	We support the new DCI formats.



3.4. TA adjustment, power control and power saving for NCR-MT (C link)
3.4.1. TA adjustment for C link

To confirm the conclusion made in RAN1#109e, the FL would like to propose:
Proposal 2-4-1: Legacy TA adjustment mechanism is reused for NCR-MT.

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support.

	CMCC
	Support

	Intel 
	We support the proposal

	NTT DOCOMO
	We support.

	Nokia
	Support the proposal.

	LG
	Support.

	Huawei, HiSilicon
	Support 

	Vivo
	Yes.

	ZTE
	We are fine with the proposal.

	Fujitsu
	Support

	Apple
	Support

	NEC
	Support.

	CEWiT
	Support 

	Lenovo
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Fine with the proposal. Suggest to add: “FFS: whether to include additional timing offset or N_Delta value for NCR-MT”. 
The gNB may need to provide a fixed slot/symbol timing adjustment to align the NCR-MT with the network-wide gNB TDD timing (similar to IAB). This is still based on legacy timing procedure, with the N_delta parameter helping if the internal delay of NCR is non-negligible. 

	Qualcomm
	Support. 

	Philips
	Support

	CATT
	Add ‘at least’

	InterDigital
	We are open to discuss the requirement and possible new DCI formats. However, we agree with the view by Fujitsu, i.e., RAN1 should first agree on which legacy DCI formats are supported by NCR. 

	KDDI
	Support.

	Sony
	Support.



3.4.2. Power control for C uplink

Proposal 2-4-2: Legacy power control mechanism is reused for NCR-MT.

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support.

	CMCC
	Support

	Intel 
	We support the proposal

	NTT DOCOMO
	We support.

	Nokia
	Support the proposal.

	LG
	Support.

	Huawei, HiSilicon
	Support 

	Vivo
	Yes

	ZTE
	We are fine with the proposal.

	Fujitsu
	Support

	Apple
	Support

	NEC
	Support.

	CEWiT
	Support 

	Lenovo
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Support

	Qualcomm
	Support. 

	Philips
	Support

	CATT
	support

	InterDigital
	We are fine with this proposal. 

	KDDI
	Support.

	Sony
	Support.



3.5. Beam-relevant functionalities for C link
3.5.1. Beam indication mechanism

Proposal 2-5-1: For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework is reused.
· Rel-17 beam indication framework (i.e., the unified TCI) is reused as well, if the NCR supports.

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support.

	CMCC
	Fine with the proposal. 
Rel-17 based beam indication could be introduced depends on NCR capabilities.

	Intel 
	We’re generally fine with the proposal. But we’d like to clarify, does this proposal mean whether NCR-MT can support adaptive beam depends on NCR capability? 

	NTT DOCOMO
	We support that Rel-17 unified TCI framework is also supported by NCR-MT, since the indicated unified TCI for C-link can be used for backhaul link.

	Nokia
	Support the proposal.

	LG
	Support.

	Huawei, HiSilicon
	Support 

	Vivo
	Does it mean Rel-17 unified TCI is optional and up to MT capability.
Rel-17 beam indication framework (i.e., the unified TCI) is reused subject to MT capability

	ZTE
	We don’t agree with the second sub-bullet and we think Rel-15 beam indication framework is enough. 
First of all, NCR MT is a simplified unit compared to legacy UE which can be flexibly deployed to improve the coverage, so the complexity of NCR MT and the upgrading requirements to existing network should be minimized. If Rel-17 beam indication framework is adopted for NCR MT, it not only increases the complexity of NCR MT, but also requires to upgrade the existing network to also support Rel-17 beam framework. 
In addition, from our understanding, Rel-17 beam indication framework is introduced to unify the configuration of UL transmission and DL reception beam, although it also defines default TCI state, it’s not desirable for NCR MT to reuse Rel-17 framework just to utilize the default state, instead we can simply define a rule to follow last transmission which can achieve same target if needed. 
Therefore, we suggest to only reuse Rel-15 beam indication framework.

	Fujitsu
	Support.

	Apple
	Support

	NEC
	Support.

	CEWiT
	Support 

	Lenovo
	Fine with the proposal

	Xiaomi
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Fine with the proposal. Suggest to replace “is reused as well” with “can be reused as well” in the second bullet (i.e., decision up to gNB implementation/configuration). 

	Qualcomm
	Support. 

	Philips
	Support

	CATT
	support

	InterDigital
	We are fine with this proposal. 

	KDDI
	Support.

	Sony
	Support.

	Panasonic
	Support.



3.5.2. CSI measurement and report

Proposal 2-5-2: To support the legacy beam indication mechanisms for NCR-MT,
· The necessary legacy mechanism for receiving CSI-RS can be reused for NCR-MT.
· The necessary legacy mechanism for reporting CSI can be reused for NCR-MT.
· Note: this does not mean the legacy procedures for receiving CSI-RS and reporting CSI will be all supported. The details of the necessary mechanisms will be further discussed and decided.

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support.

	CMCC
	Support

	Intel 
	We support the proposal

	NTT DOCOMO
	We support.

	Nokia
	Support the proposal.

	LG
	Support.

	Huawei, HiSilicon
	Support 

	vivo
	Yes

	ZTE
	Fine with the proposal.

	Fujitsu
	Support.

	Apple
	Support

	NEC
	Support.

	CEWiT
	Support 

	Lenovo
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Support

	Qualcomm
	Support. 

	Philips
	Support

	InterDigital
	We are fine with this proposal. 

	KDDI
	Support.

	Sony
	Support.

	Panasonic
	Support.



3.5.3. SRS

Proposal 2-5-3: To support the legacy beam indication mechanisms for NCR-MT,
· The necessary mechanism of legacy UE sounding procedure can be reused for NCR-MT.
· Note: this does not mean the whole legacy UE sounding procedure will be supported. The details of the necessary mechanisms will be further discussed and decided.

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support.

	CMCC
	Support

	Intel 
	We support the proposal

	NTT DOCOMO
	We support.

	Nokia
	If WA regarding DL/UL beam correspondence for backhaul link is confirmed then UL beam sweeping may not be necessary.

	LG
	Support.

	Huawei, HiSilicon
	Support 

	Vivo
	Yes

	ZTE
	Fine with the proposal.

	Fujitsu
	Support

	Apple
	Similar view as Nokia. This proposal can be discussed later once the WA on beam correspondence is agreed

	NEC
	Support.

	CEWiT
	Support 

	Lenovo
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Support the proposal. Suggest to clarify the first bullet by adding: “legacy UE sounding procedure including transmitting UL SRS can be…”

	Qualcomm
	Support. 

	Philips
	Support

	CATT
	Support in principle

	KDDI
	Support.

	Sony
	Support.

	Panasonic
	Support



3.5.4. Beam management

Proposal 2-5-4: For NCR-MT which can support adaptive beams in C link, Rel-15 BFR mechanism is reused.

	Companies are encouraged to share your views. 

	Company
	Comments

	Ericsson
	Support with the following modifications to align to the above proposals:
For NCR-MT which can support adaptive beams in C link, Rel-15 BFR mechanism iscan be reused.

	CMCC
	Fine with E///’s updates. 

	Intel 
	Though we think BF is not likely to happen, we’re open for the discussion.  

	NTT DOCOMO
	We are fine with Ericsson’s update.

	Nokia
	Fine with Ericsson’s proposed modification.

	LG
	Support.

	Huawei, HiSilicon
	Support 

	Vivo
	Yes

	ZTE
	We think Rel-15 BFR mechanism is not needed for NCR-MT.
Considering that NCR is a stationary network node, and the channel quality between gNB and NCR is expected to be relatively stable, if beam failure happens, it’s more likely the whole link fails due to the moving blockage, the recovery of beam only does not provide much benefit. Besides, even for legacy UE, BFR procedure is optional capability, we don’t think NCR-MT should also support BFR mechanism.

	Fujitsu
	Support. And we are fine with the updates from Ericsson.

	Apple
	We also think the BFR is not really essential for NCR-MT due to the relative static link/beam between gNB and NCR.

	NEC
	BFR mechanism may be simplified by considering the stability of NCR.

	Lenovo
	Support

	Xiaomi
	Support

	Sharp
	Support

	IIT-K
	Support

	Samsung
	Fine with the proposal and the update from Ericsson.

	Qualcomm
	Support. 

	CATT
	Support.

	InterDigital
	We support the proposal with Ericsson’s update. 

	KDDI
	Support.

	Sony
	Support.

	Panasonic
	Support.


3.6. Summary on round 1

· Observation 2-1:
The observation 2-1 is updated as follows:
[bookmark: _Hlk116464226]Observation Conclusion 2-1: Based on those According to the four candidate solutions on NCR management given in TR38.867, it can be observed
· An NCR-MT can establish RRC connection with the gNB at least via 4-step random access procedure.
· An NCR-MT contains RRC layer and MAC layer.
· Proposal 2-1-1:
22 companies provided their view on this proposal. Although almost all companies support the intention of this proposal, 12 companies pointed out that this proposal needs to be discussed by RAN2. 
The discussion on this proposal is closed.
· Observation 2-2:
The observation 2-2 is updated as follows:
Observation Conclusion 2-2: Based on those According to the candidate solutions on NCR management given in TR38.867, it can be observed
· An NCR-MT can access to the gNB as a normal UE, via Msg1 to Msg4.
· The gNB can identify an NCR-MT after the successful completion of the initial access procedure successes (via Msg 5 or later).

Considering that 4-step random access is already captured in the conclusion 2-1, the FL removes ‘via Msg1 to Msg4’ to avoid redundancy. 

· Proposal 2-2-1:

The proposal 2-2-1 is updated as follows
Proposal 2-2-1: 
· Legacy 4-step initial access procedure is reused for NCR-MT.
· Legacy 4-step random access is reused for NCR-MT.

The comment from Samsung makes the FL realize that the concepts of the initial access and the random access are not the exact same. To make the proposal precise, the original proposal is split into two bullets. The intention of this proposal does not change.

· Proposal 2-3-1:
Original Proposal 2-3-1: At least ACK/NACK feedback of PDSCH is supported
· FFS: the details of ACK/NACK feedback of PDSCH
· FFS: the UCI of ACK/NACK feedback of PDCCH
· FFS: the UCI of SR
· FFS: the UCI of CSI

25 companies provided their view on this proposal. 
· 25 companies support the main bullet. 
· 5 companies do not support the 1st, 3rd and 4th FFS, because they think the NCR-MT should support legacy procedures [CMCC QC CATT ETRI KDDI].
· Regarding to the 2nd FFS:
· 15 companies support to include the 2nd FFS in the proposal for further study. [CMCC, Intel, NTT DOCOMO, Nokia, Vivo, ZTE, Fujitsu, Apple, CEWiT, Lenovo, Xiaomi, Sharp, IIT-K, Philips, InterDigital]
· Among them, 6 companies support the functionality described by the 2nd FFS bullet. [Intel Fujitsu, Apple, CEWiT, Xiaomi, IIT-K]
· 7 companies do not support the 2nd FFS and would like to remove it from the proposal. [Ericsson, LG, Huawei, Hisilicon, Qualcomm, ETRI and KDDI]
· Regarding to the 4th FFS bullet, Samsung does not support it.
· Besides, ZTE comments that the ACK/NACK should not be discussed per PDSCH/PDCCH and recommend to directly discuss the ACK/NACK feedback of side control information.

The proposal 2-3-1 is updated as follows: 
Proposal 2-3-1: At least ACK/NACK feedback of PDSCH is supported. The necessary legacy mechanism is reused.
· FFS: The details of the necessary legacy mechanism of ACK/NACK feedback of PDSCH.
· FFS: The UCI of ACK/NACK feedback of PDCCH
· FFS: Whether the UCI of SR is supported. Some legacy mechanism is reused if the UCI of SR is supported.
· FFS: Whether the UCI of CSI is supported. Some legacy mechanism is reused if the UCI of CSI is supported.
· Note: The PDSCH carries side control information and/or other information for NCR-MT.

The FL has the following considerations:
· The intention of this proposal is not to introduce new feature but to discuss which functionalities of legacy UEs will be supported. To clarify this intention, the main bullet and the 1st, 3rd, 4th sub-bullets of the proposal ware updated. Regarding to the 2nd sub-bullet, considering many companies propose to introduce new DCI for side control information indication, we cannot conclude now that the legacy mechanism is enough. Hence, the 2nd sub-bullet is left to be open.
· Besides, in FL’s understanding, the PDSCH can carry side control information and/or other information. To clarify this, one note is added.

· Proposal 2-3-2:

Similar to what we did to proposal 2-3-1, to clarify the intention is not to introduce new feature, proposal 2-3-2 is updated as follows:

Proposal 2-3-2:
· PUCCH is supported for NCR. The necessary legacy mechanism is reused.
· FFS: The details of the necessary legacy mechanism of the supported PUCCH
· PUSCH is supported for NCR
· FFS: The details of the necessary legacy mechanism of the supported PUSCH

· Proposal 2-4-1:
This proposal is supported by all companies which replied.
Samsung suggested to add “FFS: whether to include additional timing offset or N_Delta value for NCR-MT”. As described in the FL summary, the original intention of this proposal is to confirm the following conclusion and agreement. It was concluded that legacy UE timing mechanism is sufficient and no new signaling is necessary. In this case, the FL thinks that the current proposal is sufficient as well. The “additional timing offset or N_Delta value for NCR-MT” is out of the scope of this proposal.
	Conclusion: Legacy UE mechanism is sufficient to achieve DL/UL timing for NCR-MT.
Agreement: For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling is unnecessary.



· Proposal 2-4-2:
This proposal is stable which is supported by all companies which replied.

· Proposal 2-5-1:

24 companies provided their views on this proposal. 23 companies support this proposal. 1 company [ZTE] does not support Rel-17 beam indication framework (i.e., unified TCI). In response to the comments of vivo and Samsung, the proposal is updated as follows:

Proposal 2-5-1: For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework is reused.
· Rel-17 beam indication framework (i.e., the unified TCI) is reused as well, if the NCR supports. The gNB can configure the unified TCI for the NCR-MT, if the NCR-MT supports.

· Proposal 2-5-2:
This proposal is stable which is supported by all companies which replied.

· Proposal 2-5-3:
This proposal is supported by all companies which replied except for Nokia and Apple.
Nokia and Apple commented that this proposal should be discussed after the WA regarding DL/UL beam correspondence for backhaul link. However, there seems no WA on the correspondence of BH link. The only WA made in last RAN1 meeting is about the AC link rather than BH link.
Besides, Samsung suggested adding “legacy UE sounding procedure including transmitting UL SRS can be…”. More clarification may be needed. In FL’s understanding, the sounding procedure is mainly about how to configure SRS. If the NCR-MT cannot transmit SRS, the FL does not know how the legacy sounding procedure can be supported. 

· Proposal 2-5-4:
22 companies support this proposal and 2 companies do not want to support BFR for C link.
The proposal 2-5-4 is updated as follows as suggested by Ericsson:
Proposal 2-5-4: For NCR-MT which can support adaptive beams in C link, Rel-15 BFR mechanism is can be reused.

3.6.1. Proposed proposals in round 1

Proposal 2-3-1: At least ACK/NACK feedback of PDSCH is supported. The necessary legacy mechanism is reused.
· FFS: The details of the necessary legacy mechanism of ACK/NACK feedback of PDSCH.
· FFS: The UCI of ACK/NACK feedback of PDCCH
· FFS: Whether the UCI of SR is supported. Some legacy mechanism is reused if the UCI of SR is supported.
· FFS: Whether the UCI of CSI is supported. Some legacy mechanism is reused if the UCI of CSI is supported.
· Note: The PDSCH carries side control information and/or other information for NCR-MT.


Observation Conclusion 2-1: Based on those According to the four candidate solutions on NCR management given in TR38.867, it can be observed
· An NCR-MT can establish RRC connection with the gNB at least via 4-step random access procedure.
· An NCR-MT contains RRC layer and MAC layer.

Observation Conclusion 2-2: Based on those According to the candidate solutions on NCR management given in TR38.867, it can be observed
· An NCR-MT can access to the gNB as a normal UE, via Msg1 to Msg4.
· The gNB can identify an NCR-MT after the successful completion of the initial access procedure successes (via Msg 5 or later).

Proposal 2-2-1: 
· Legacy 4-step initial access procedure is reused for NCR-MT.
· Legacy 4-step random access is reused for NCR-MT.

Proposal 2-4-1: Legacy TA adjustment mechanism is reused for NCR-MT.

Proposal 2-4-2: Legacy power control mechanism is reused for NCR-MT.

Proposal 2-5-1: For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework is reused.
· Rel-17 beam indication framework (i.e., the unified TCI) is reused as well, if the NCR supports. The gNB can configure the unified TCI for the NCR-MT, if the NCR-MT supports.

Proposal 2-5-2: To support the legacy beam indication mechanisms for NCR-MT,
· The necessary legacy mechanism for receiving CSI-RS can be reused for NCR-MT.
· The necessary legacy mechanism for reporting CSI can be reused for NCR-MT.
· Note: this does not mean the legacy procedures for receiving CSI-RS and reporting CSI will be all supported. The details of the necessary mechanisms will be further discussed and decided.

Proposal 2-5-3: To support the legacy beam indication mechanisms for NCR-MT,
· The necessary mechanism of legacy UE sounding procedure can be reused for NCR-MT.
· Note: this does not mean the whole legacy UE sounding procedure will be supported. The details of the necessary mechanisms will be further discussed and decided.

Proposal 2-5-4: For NCR-MT which can support adaptive beams in C link, Rel-15 BFR mechanism is can be reused.


Proposal 2-3-2:
· PUCCH is supported for NCR. The necessary legacy mechanism is reused.
· FFS: The details of the necessary legacy mechanism of the supported PUCCH
· PUSCH is supported for NCR
· FFS: The details of the necessary legacy mechanism of the supported PUSCH


4. Discussion in round 2
(TBD)



5. Appendix: Company views
5.1. About configuration for NCR-MT
[bookmark: _Hlk115712682]R1-2208423	Configuration for side control information signalling of network-controlled repeaters	Huawei, HiSilicon
Proposal 1: The necessary configuration for receiving the PHY channels and L1/L2 signaling of the side control information is configured via RRC.
R1-2209019	Discussion on control plane signaling and procedures relavant to RAN1	Fujitsu
Observation 1: NCR-MT will support RRC layer.
Proposal 1: RAN1 focuses on how the NCR-MT obtains configuration for receiving the L1/L2 signaling of side control information from RRC.
R1-2209066	Discussions on L1/L2 signaling and configuration for side control information	Intel Corporation
Proposal 9: Support semi-static indication for side control information by MAC-CE or RRC signaling by a PDSCH. FFS details for each side control information by MAC-CE and/or RRC signaling.
R1-2209351	Discussion on other aspects including control plane signalling and procedures relevant to RAN1	CMCC
Proposal 1: The protocol stacks of the MT part of NCR should contain RRC, MAC and physical layer to support the semi-static configurations and dynamic indications and feedbacks.
Proposal 3: If needed, the RRC configuration based mechanisms could be prioritized for further discussions.
R1-2209745	On signaling and procedures for network-controlled repeaters	Samsung
Proposal 7: Support both semi-static and dynamic indication for NCR access beam, based on:
-	RRC/OAM only;
-	New MAC-CE with those in Rel-17 eIAB as starting point;
-	New DCI format, with or without HARQ-ACK information feedback.
R1-2209916	Other aspects including control plane signalling and procedures relevant to RAN1	NTT DOCOMO, INC.
Proposal 1: The necessary configuration for receiving L1/L2 side control information is from RRC.
[bookmark: _Hlk115616047]R1-2210036	Discussion on signalling of side control information for network-controlled repeaters	Lenovo
Proposal 3: Consider ways to transmit legacy RRC and new RRC signaling to the repeater.

5.2. About initial access procedures
R1-2208692	Discussion on other aspects for NCR	ZTE
Proposal 1: Initial access procedure without dedicated configured RACH resource is supported for NCR-MT.
R1-2208990	Discussion on  control plane signalling and procedures for NR network-controlled repeaters	CATT
Proposal 13: The Identification information of the donor gNB and NCR is necessary and can be indicated by new signalling of L1/L2/L3.
R1-2209351	Discussion on other aspects including control plane signalling and procedures relevant to RAN1	CMCC
Proposa1 2:It is proposed to discussed the RNTI issue of NCR considering the two options below. 
•	Option 1: Define a Network-controlled repeater’s RNTI.
•	Option 2: reuse the C-RNTI for MT part of NCR. 
R1-2209745	On signaling and procedures for network-controlled repeaters	Samsung
Proposal 3: Support random access procedure for NCR-MT that can be based on the cell-specific system information, without the need for additional configuration signalling.

5.3. About PUSCH
[bookmark: _Hlk115613071]R1-2208692	Discussion on other aspects for NCR	ZTE
Proposal 3: NCR capability report can be carried by PUSCH as part of the C-link setup procedure.
Proposal 7: The legacy configuration of PUCCH and PUSCH can be reused for NCR-MT.
[bookmark: _Hlk115614757]R1-2209351	Discussion on other aspects including control plane signalling and procedures relevant to RAN1	CMCC
Proposal 4: PUCCH, PUSCH, UCI and MAC CE and the related configurations should be supported for the side control information.
R1-2209745	On signaling and procedures for network-controlled repeaters	Samsung
Proposal 1: Support configuration of UL channels including PUSCH and PUCCH, as well as UL control information UCI and UL MAC CE, as necessary information for the NCR-MT.
[bookmark: _Hlk115615506]R1-2209594	On control plane signaling and procedures for NCR	Apple
Proposal 9: For NCR, UCI transmission via PUCCH between NCR and gNB should be considered
•	PUSCH is not necessary, if CSI feedback is not supported 

5.4. About PUCCH
[bookmark: _Hlk115612906]R1-2208692	Discussion on other aspects for NCR	ZTE
Proposal 6: HARQ ACK feedback via PUCCH is supported for NCR-MT in response to side control information.
Proposal 7: The legacy configuration of PUCCH and PUSCH can be reused for NCR-MT.
[bookmark: _Hlk115613513]R1-2209019	Discussion on control plane signaling and procedures relavant to RAN1	Fujitsu
Observation 2: For PHY signal/channels, NCR-MT will at least support SSB, PDCCH, PDSCH, PRACH, PUSCH, PUCCH.
Proposal 2: NCR-MT supports PUCCH carrying HARQ-ACK for PDCCH/PDSCH with side control information.
R1-2209066	Discussions on L1/L2 signaling and configuration for side control information	Intel Corporation
Proposal 10: Support HARQ-ACK feedback for PDSCH and PDCCH carrying side control information. Support single bit HARQ-ACK feedback in a PUCCH.
R1-2209351	Discussion on other aspects including control plane signalling and procedures relevant to RAN1	CMCC
Proposal 4: PUCCH, PUSCH, UCI and MAC CE and the related configurations should be supported for the side control information.
R1-2209594	On control plane signaling and procedures for NCR	Apple
Proposal 6: For NCR, at least HARQ-ACK feedback corresponding to downlink control information via PDCCH and/or PDSCH should be supported for UCI from NCR to gNB
Proposal 7: For NCR, supporting CSI feedback and SR for UCI should be a low priority
Proposal 9: For NCR, UCI transmission via PUCCH between NCR and gNB should be considered
•	PUSCH is not necessary, if CSI feedback is not supported 
R1-2209745	On signaling and procedures for network-controlled repeaters	Samsung
Proposal 1: Support configuration of UL channels including PUSCH and PUCCH, as well as UL control information UCI and UL MAC CE, as necessary information for the NCR-MT.

5.5. About PDCCH
R1-2208692	Discussion on other aspects for NCR	ZTE
Proposal 8: New DCI format for NCR can be considered to support dynamic signaling for access beam indication.
Proposal 9: At least the beam indication with one beam index per indication should be supported.
Proposal 10: The beam pattern can be semi-statically configured/indicated by RRC signalling and dynamically indicated by beam pattern index via DCI.
Proposal 15: Explicit ON-OFF indication is supported with following signaling design:
	For the NCR-MT in RRC CONNECTED state
	Semi-static indication through RRC
	Dynamic indication through DCI
	For the NCR-MT in RRC IDLE/INACTIVE state if supported
	Semi-static indication through RRC
R1-2208990	Discussion on control plane signalling and procedures for NR network-controlled repeaters	CATT
Proposal 1: The semi-static beam indication can be configured by RRC/MAC-CE and the dynamic beam indication can be transmitted in L1.
Proposal 2: The semi-static configuration by the RRC/MAC-CE can be at least symbol-level. The dynamic signalling for beam side information can indicate M segments within a indication duration, and each segment can have separate length and beam ID indication 
R1-2209066	Discussions on L1/L2 signaling and configuration for side control information	Intel Corporation
Proposal 1: Support new DCI format for side control information for NCR.
Proposal 2: Support single side control information type or multiple side control information types in a PDCCH per gNB configuration. 
Proposal 3: Support mechanism to differentiate different side control information type by a PDCCH, if an NCR is configured with multiple side control information types and single side control information per PDCCH. 
Proposal 4: Study whether same or smaller DCI size budget, maximum PDCCH monitoring candidates and maximum number of non-overlapped CCE as legacy UE is supported by NCR. FFS DCI size alignment. 
Proposal 5: Study whether joint configuration and indication for time domain resources and beam indices or separate configuration and separate indication for time domain resources and beam indices by different bit field in a PDCCH. 
Proposal 6: Study the reference time instant for starting symbol/slot for time domain resource indication, e.g., the reference time instant can be a configured SFN or SFN 0, or the slot with side control information PDCCH reception, or the slot with HARQ-ACK feedback of the side control information, or the earliest slot after the application time.
Proposal 7: Study whether on/off state is always assumed as ‘on’ for a set of time domain resources indicated by on/off side control information carried by PDCCH. 
Proposal 8: Support on/off indication for multiple carrier groups within a PDCCH. Separate f time domain resources for different carrier groups can be indicated by the PDCCH. 
Proposal 9: Support semi-static indication for side control information by MAC-CE or RRC signaling by a PDSCH. FFS details for each side control information by MAC-CE and/or RRC signaling.  
R1-2209087	"Discussion on	other aspects including control plane signalling and procedures relevant to RAN1"	Nokia, Nokia Shanghai Bell
Proposal 2.1:	Dynamic indication of beam configuration can be indicated jointly with dynamic indication of on-off control.
Proposal 2.2:	Dynamic indication of beam configuration and on-off control is an NCR specific signal.
Proposal 2.3:	Consider a DCI format similar to that of DCI format 2_0 for indication of access link beam index and on-off configuration.
R1-2209409	Discussion on NCR signaling and procedures	ETRI
Proposal 1. RAN1 to support both dynamic and semi-static beam indication for NCR.
	A time instance, which is not associated with specific beam(s), is considered as OFF duration.
Proposal 2. For beam and ON-OFF indication purposes, RAN1 to support SCI with the following fields:
	Beam index indication field for ≥1 beam(s)
	Slot index indication field for the allocated beams
	Symbol index indication field (SLIV) for the allocated beams
	Frequency resource indication field (e.g., applicable band or CC list) for the allocated beams
	Panel and/or polarization indication field for the allocated beams
R1-2209594	On control plane signaling and procedures for NCR	Apple
Proposal 1: For L1-based dynamic signaling of downlink side control information for NCR, DCI/PDCCH framework should be supported 
Proposal 2: For carrying L1 dynamic signaling for downlink side control information for NCR, new DCI format should be considered 
R1-2209745	On signaling and procedures for network-controlled repeaters	Samsung
Proposal 7: Support both semi-static and dynamic indication for NCR access beam, based on:
-	RRC/OAM only;
-	New MAC-CE with those in Rel-17 eIAB as starting point;
-	New DCI format, with or without HARQ-ACK information feedback.
R1-2209999	On other NCR aspects	Qualcomm Incorporated
Proposal 1 Support a unified signaling framework for indication of various side control information, including access and backhaul link beamforming information, explicit ON-OFF indication (if agreed), and DL/UL state indication (if agreed).
Proposal 3 Support both dynamic beam indication and semi-static beam indication for side control information.
-	Support L1 (DCI-based) signaling for dynamic indication of side control info.
-	Support L2/L3 (MAC-CE or RRC based) signaling for semi-static indication of side control info.
[bookmark: _Hlk115954044][bookmark: _Hlk115954190]R1-2210232	Signaling, procedures and other aspects in NCR	Ericsson
Proposal 6 Support multiple semi-static beam configurations for the access link where each configuration is configured with independent starting time, duration, periodicity, and priority.
FFS: resolution and range of above time parameters.
Proposal 7 A new DCI format is specified for access link beam indication which contains a set of beam pattern indications, one for each subband in a set of subbands.
FFS: Size of an indication and number of indications in the set.
Proposal 8 A DCI format for dynamic beam indication follows the DCI format 2_0/2_5 framework with each DCI index field providing an index to an RRC configured table of beam indication patterns over consecutive time intervals.
Proposal 9 Provide by higher layers a pre-configured time domain resource table with variable resource durations.
Proposal 10 Provide by higher layers a pre-configured beam pattern table, including the mapping between the beam pattern and the preconfigured time domain resources for a specific beam pattern ID.

5.6. About beam-relevant functionalities
R1-2209745	On signaling and procedures for network-controlled repeaters	Samsung
Proposal 2: Support configuration of CSI-RS and SRS as necessary information for the NCR-MT.
R1-2208685	L1/L2 signaling for side control information of network-controlled repeaters	InterDigital, Inc.
Proposal 3: Study efficient BFR procedures for NCR enabled networks, possibly considering the specific characteristics of these networks. 
[bookmark: _Hlk115613543]R1-2209019	Discussion on control plane signaling and procedures relavant to RAN1	Fujitsu
Proposal 3: NCR-MT supports TA adjustment, BFD/BFR and RLM.

5.7. About feature and capabilities 

[bookmark: _Hlk115619248][bookmark: _Hlk115619262]R1-2208684	Discussions on side control information for NR network-controlled repeaters	InterDigital, Inc.
Proposal 5. Consider below NCR capabilities to be reported for NCR-FWD access link:
-	Total number of supported beams and respective beamwidth (beam type) 
-	Number of beams that can operate simultaneously
-	Beam associations/arrangement at NCR-FWD access link 
[bookmark: _Hlk115619384]R1-2208691	Discussion on side control information for NCR	ZTE
Proposal 4: The Rel-15 mandatory features for UE may be reduced for NCR-MT.
Proposal 8: A time offset should be considered for the application of indicated beam based on NCR capability.
R1-2209066	Discussions on L1/L2 signaling and configuration for side control information	Intel Corporation
Proposal 12: Support NCR capability report at least for beam relevant information including number of beams, beam width and spatial relation information, passband information and whether capable of simultaneous UL transmission in C-link and backhaul-link.
[bookmark: _Hlk115620566]R1-2209154	Discussion on side control information to enable NR network-controlled repeaters	NEC
Proposal 7: It’s necessary to report a group capabilities related to access beam of NCR-Fwd to gNB, which includes beam width, maximum number of beam per beam width, number of antennas, and a mapping relationship between logic indexes and all the beams.
R1-2209999	On other NCR aspects	Qualcomm Incorporated
Proposal 5 NCR-MT’s capability report follows the same framework as legacy UEs (i.e., via RRC). 
Proposal 6 Support indication of NCR-Fwd’s specific information to the network, including 
	Beam-relate information (e.g., the number of supported TX/RX beams)
	Power-related information (e.g., NCR-Fwd’s max power, max amplification gain, or power headroom)
	Frequency-related information (e.g., supported passbands, and whether NCR supports selective forwarding across the passbands)
	Multiplexing capability (i.e., whether it support simultaneous UL transmissions on the control-link by NCR-MT and backhaul link by NCR-Fwd)
	FFS: signaling method (e.g., new L1/L2 signaling, or L3 signaling with a possibility of joint report with repeater’s other features/capabilities associated with NCR-MT)
R1-2210036	Discussion on signalling of side control information for network-controlled repeaters	Lenovo
Proposal 1: For down-selection of the repeater management solutions, identify the NCR specific radio capability for both NCR-MT and NCR-Fwd, and the ways of reporting the capability to the network.
Proposal 2: Support reporting the RF characteristics of NCR-Fwd including beam characteristics of the access link to gNB during the access procedure of the NCR-MT
R1-2209238	Discussion on side control information and NCR behavior	CAICT
Proposal 2: NCR capability should be defined regarding the NCR’s beam for access link, at least including number of supported beams and beam width.
R1-2209297	Discussion on side control information and NCR behavior	xiaomi
Proposal 3: NCR beamforming capability report should be supported.
R1-2210232	Signaling, procedures and other aspects in NCR	Ericsson
Proposal 2 Introduce capability signaling for support of subband operation in up to [8] subbands.
Proposal 3 Support subband based dynamic beam indication.
Proposal 4 Support beam arrangement reporting, including
a.	beam array size, and based on capability,
b.	beam expansion, to construct wide beams from narrow beams.
Proposal 13 The repeater-MT can indicate through capability signaling if it is supporting dynamic TDD UL/DL indication.
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