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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-223505.
	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
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. 



Summary
NCR-Fwd behavior after a beam failure detected in C link

In RAN1#111, the following agreement was achieved. The NCR-Fwd behavior when BFD/RLF happen in C link was listed as an FFS bullet.
	Agreement
As optional functionalities for the NCR-MT, at least Rel-15 legacy BFD/BFR/RLM mechanisms are supported.
· FFS: The behavior of NCR-Fwd when BFR/RLF happen in C link.



Later, another agreement was achieved in RAN2 which describes the NCR-Fwd behavior when RLF happens in C link as follows. 
	Agreement
· On NCR-MT RLF:
- After RLF is declared by NCR-MT, NCR-MT performs cell selection and trigger RRC re-establishment;
- If NCR-MT enters RRC_IDLE due to no suitable cell is find, NCR-Fwd is OFF
- During RRC re-establishment procedure, NCR-Fwd is OFF.



In FL’s understanding, this RAN2 agreement resolved the issue on the behavior of NCR-Fwd when RLF happens in C link.
Observation 2-1-1: 
· RAN2 resolved the open issue about the NCR-Fwd behavior of NCR-Fwd when RLF happens in C link. That is,
· After RLF is declared by NCR-MT, NCR-MT triggers RRC re-establishment. During RRC re-establishment procedure, NCR-Fwd is OFF.
· No further discussion on the NCR-Fwd behavior when RLF happens in C link is required in RAN1.
	Companies are encouraged to share your views, if any.

	Company
	Comments

	ZTE
	Agree.

	Apple
	Agree

	Sony
	Same understanding.

	Huawei, HiSilicon
	Support. 

	Samsung
	Agree with the FL Observation.

	Intel 
	Agree

	NEC
	Support if same panel is used for NCR-MT and backhaul link of NCR-Fwd.

	LG
	Agree

	Ericsson
	Support.



In this meeting, we can focus on the discussion on the behavior of NCR-Fwd when a beam failure is detected by NCR-MT in C link.
15 contributions have proposals about the NCR-Fwd behavior when a detected beam failure. One company (NTT DOCOMO) thinks this issue can be resolved via implementation. One company (LG) suggests this issue can be decided by RAN2. Other companies provide their views on how to resolve this issue in a standardization manner.
Regarding to the NCR Fwd behavior after a beam failure is detected in C link, the company views are summarized as follows:
· Alt. 2-1-1a: The NCR-Fwd should be OFF after a BFD (a beam failure is detected in C link by the NCR-MT) (10).
· Vivo, Huawei, Xiaomi, ZTE, NEC (option 1), Sony, Intel, Samsung, Qualcomm, Ericsson.

· Alt. 2-1-1b: The NCR-Fwd may be ON after a BFD (a beam failure is detected in C link by the NCR-MT) (2).
· CMCC: When BFR happen in C-link, NCR-Fwd could be either ON or OFF following the side control information received from gNB.
· NEC(option 2): Use the same beam used by NCR-MT for signal forwarding on BH-link, or same behaviour as NCR-MT is expected.
Alt. 2-1-1a is the majority view. From FL’s perspective, it is technically reasonable. The analysis quoted from ZTE is listed below which can explain why Alt.2-1-1a should be supported and include almost all aspects given by companies:
“Similar as RLF, when BFR happens in NCR-MT, it means the beam of C-link is not reliable, further if backhaul link and C-link share the same RF component, obviously the beam of backhaul link cannot be used as well, in this case the NCR-Fwd should be turned OFF. In addition, even if backhaul link and C-link have separate RF, during NCR-MT in BFR, NCR-MT cannot receive the side control information from gNB, it’s not clear whether gNB tries to indicate the beam or ON-OFF information during NCR-MT in BFR, therefore the forwarding may not be operated in the appropriate configuration. To avoid NCR-Fwd producing interference by applying inaccurate side control information, it’s safer to turn off the NCR-Fwd when BFR happens in C link.”
When a beam failure is detected in C link by NCR-MT, the NCR-MT triggers a BFR procedure at least as a Rel-15 legacy UE. The BFR procedure can either succeed or fail.
If the BFR procedure succeeds, some companies propose/mention that the OFF state of NCR-Fwd continues till the BFR success:
· [bookmark: _Hlk127897307]vivo: The NCR-fwd should be OFF after the BFD, and to be ON after the beam recovery.
· Huawei: During the time interval between the beam failure detected time and beam failure recovered time, NCR-Fwd should be OFF or not forwarding.
· Samsung: When NCR-MT detects BFD on the C-link, from BFD detection until successful reception of BFR response, the NCR-Fwd is OFF.
· Qualcomm: NCR-Fwd is OFF during NCR-MT’s BFR.
· Ericsson: During the beam link failure of the control or backhaul link, NCR-Fwd is OFF.

[bookmark: _Hlk118980500]Proposal 2-1-1: From a beam failure is detected in C link by NCR-MT until the BFR in response to the detected beam failure succeeds, NCR-Fwd is OFF.

	Companies are encouraged to share your views on Proposal 2-1-1.

	Company
	Comments

	ZTE
	Partially agree.
From our understanding, it’s majority’s view to turn off NCR-Fwd when beam failure is detected, but companies have different understanding on when to turn on the NCR-Fwd and which beam is going to be used. Current proposal may imply that the NCR-Fwd will be turned on after BFR succeeds, which is to be discussed in other proposals, then We think it might be better to separately discuss these 2 issues, i.e. the proposal 2-1-1 can be revised as:
Proposal 2-1-1: OnceFrom a beam failure is detected in C link by NCR-MT,  until the BFR in response to the detected beam failure succeeds, NCR-Fwd is OFF.

 

	Apple
	If the beam for backhaul link at NCR-Fwd is different than the beam for C-link at NCR-MT, then in our view, NCR-Fwd could still be ON at least for the side control information already received by NCR.
In case of same beam, we support the proposal.

	Sony
	Support.

	Huawei, HiSilicon
	We agree with ZTE’s comment and support the updated proposal. 

	NTT DOCOMO
	We think ON/OFF can be left to implementation, e.g. in case for inter band operation between MT and Fwd. On the other hands, we can also live with the Proposal considering the intra-band operation.

	Samsung
	Support.
The NCR-Fwd should stop forwarding once the C-link / BH link beam becomes unstable/unreliable due to BFD (until identification of a new beam via BFR).

	Panasonic
	Support

	Intel 
	We are fine with ZTE’s update. 

	Lenovo
	We support the proposal

	NEC
	Support it when the antenna panel is shared between NCR-MT and backhaul link of NCR-Fwd.

	LG
	We don’t disagree the proposal. However, since duplicated discussions are ongoing in RAN2, it seems better for RAN2 to decide.

	Ericsson
	Support with some linguistic modifications:
Upon detection of beam failure in C link by NCR-MT until the BFR in response to the detected beam failure succeeds, NCR-Fwd is OFF.



Next, the NCR-Fwd behavior after the BFR success needs further discussed. For example, the NCR-Fwd can be ON or keep being OFF? This may depend on how to determine the forwarding beams.
[bookmark: _Hlk128123900]Regarding to AC link beams, the previous configuration/indication on AC link is still applicable after the beam failure detected in C link. The channel state of AC link is independent of the channel state of BH link. The AC link is not influenced by the beam failure in C/BH link. If the NCR-Fwd can be ON after the success of the BFR in response to the detected beam failure, the previous configuration/indication on AC link can be directly used.
Observation 2-1-1: If the NCR-Fwd can be ON after the success of a BFR in response to a detected beam failure in C link, the configuration/indication on AC link received by the NCR-MT before the detected beam failure can be directly used.
	Companies are encouraged to share your views, if any.

	Company
	Comments

	ZTE
	We don’t agree.
First of all, according to previous agreement, the ON state is implicitly determined by beam indication, it’s not clear whether the time domain resource is indicated with valid beam indication when BFR succeeds for NCR-MT,  we cannot turn on the NCR-Fwd if there is no beam indication.
Secondly, when NCR-Fwd is turned off due to BFR or RLF, the previous beam indication should be regarded as deactivated, otherwise, the implicit determination mechanism will conflict with the rule for BFR, then NCR-Fwd can only be turned on when NCR receives a new beam indication with associated time domain resource.
Lastly, even if last configuration of AC link beam indication can be reused, the BH link beam may need to be updated since it’s very likely that the C-link beam will change after BFR succeeds, then it would be better to figure out a unified solution for both AC link and BH link beam, i.e. NCR-Fwd will not use last configuration for either AC link beam or BH link beam.
In summary, NCR-Fwd can only be turned on when NCR receives a new beam indication with associated time domain resource and NCR-Fwd will not use last configuration for either AC link beam or BH link beam.

	Apple
	We support the proposal and agree if the already received information is still valid, then it can be directly used

	Sony
	Agree. The Gnb can reconfigure the access link of NCR-Fwd after detecting a BFR procedure, if it so desires.

	Huawei, HiSilicon
	Support. 
The beam failure detected by the NCR-MT only means that the backhaul link beam and C-link beam failed while the access link beam should be assumed as still reliable. Therefore, after the success of BFR, the end-to-end forwarding link (i.e., backhaul link + C-link) is also recovered, and the prior configuration at least for access beam and forwarding resource can still be used. Further, if the prior configuration/indication cannot be used, the NCR cannot work before a new indication is received which leads to long controlling delay. 

	NTT DOCOMO
	For AC link, we share the same view with the Observation.

	Samsung
	Agree with the FL Observation.
The beam indication for Access link are based on the NCR-to-UE connection which is independent of the BH link / C-link beam, so not impacted by the BFD on the C-link / BH link. 

	Panasonic
	Generally, we support the proposal. We think the at least semi-static/periodic configurations could be reused.

	Intel 
	We generally agree with FL’s observation that the access link beam can be assumed to be still reliable.

	Lenovo
	Fine with the observation. We think that the C-link beam failure doesn’t imply a failure in the AC link, so the previous configuration can be used as long as there is no reconfiguration from the gNB.

	NEC
	We think only the periodic beam indication for access beam can be reused directly.

	LG
	We support the observation.

	Ericsson
	Support. BH and access links can and should be treated independently.



However, after the success of the BFR, if the NCR-Fwd can be ON which beam should be adopted for the BH link is unclear. Regarding to this point some companies provided their views as follows:
· vivo: After the beam is recovered, the NCR-fwd can be ON and the configuration before the BFD can be reused.
· Samsung: From successful reception of BFR response until receiving dedicated beam indication/configuration for NCR-Fwd or NCR-MT, the NCR-Fwd operates with the new beam identified in the BFR procedure.
· Qualcomm: FFS: NCR-FWD’s behavior after NCR-MT’s BFR (e.g., whether it can follow its last configuration or not)

From FL’s perspective, the BH link beams indicated by the gNB or determined by the NCR before the beam failure detected in C link may not be applicable. In Rel-18, there is no dedicated RS for BH link. The indication of BH link beams done by the gNB is likely based on the measurement results of C link and the derivation of BH link beams done by the NCR follows the C link beams. When the C link beams fail, the corresponding BH link beams could be unreliable. If this is the case, a sensible choice may be do not use the last configuration/indication/derivation of BH link beams before the C link BFD.
To facilitate the discussion, the FL would like to ask:
Question 2-1-1: 
· After the success of a C link BFR in response to a detected beam failure, can the BH link beam(s) indicated by the gNB or determined by the NCR before the detected beam failure still be used for forwarding?
· If no, is it possible to resolve this issue via implementation? Or is a standardized resolution needed?

	Companies are encouraged to share your views on Question 2-1-1:

	Company
	Comments

	ZTE
	No.
Actually we think this can be resolved via implementation, which means that when NCR is turned ON after NCR receives a new beam indication for AC link according to previous agreement on implicit ON state determination, and NCR will apply predefined rule for BH link before NCR receives a new BH link beam indication. The above behavior are all based on previous agreement, no new standardized solution is needed.

	Apple
	If the beam for backhaul link is different than the beam for control link, then we agree with the proposal

	Huawei, HiSilicon
	No. 
If a BH link beam was indicated or determined for NCR-Fwd before the detected beam failure, the BH link beam should not be used because the BH link beam will most likely fail again. In this case, a new BH-link beam should be indicated to the NCR-Fwd .

	NTT DOCOMO
	For the BH beam, we think updated BH beam needs to be indicated or followed by the updated C-link beam.

	Samsung
	No.
BFD declaration occurs when the “normal” beam management for selecting, e.g., based on RSRP measurements, of a beam from the configured/activated set of beams cannot improve the link quality. Therefore, the previously indicated/determined beams for C-link / BH-link are unlikely to be valid/useful anymore.
Since Rel-15, a UE, after successful BFR response, applies the new beam identified in the BFR procedure, until the UE receives a (new) dedicated configuration. Same principle can be applied for operation on the C-link / BH-link.

	Panasonic
	We think the earlier beam may not be reliable enough. So, NCR may wait to be configured with a new beam or use the indicated beam in the BFR procedure.

	Intel 
	No to first question. 
Regarding second question, it can be up to implementation before reception of new configuration, considering the interval between successful BFR and new configuration would be quite short.  

	Lenovo
	No, if there is a failure in the C-link, there is a high chance that the BH has also failed. The BH beam needs to be updated in correspondence to the new C-link beam after recovery.

	NEC
	We think backhaul link can reuse the beam of NCR-MT determined in the BFR procedure before received new beam indication.

	LG
	It can be expected that the new backhaul link beam is indicated by the network, if the previous beam is not reliable enough. Thus, this issue can be handled by implementation in our view.

	Ericsson
	We consider two scenarios:
1. C-link and BH link co-configured, in which case it makes sense to allow the access link to operate as soon as the C-link is re-established.
2. C-link and BH link separately configured, in which case it is possible to sample the BH link as a part of the BFR process. The NCR would then receive updated configurations for both C-link and BH link.
For 1, BH link can be assumed to fail and be recovered simultaneously as the C-link. For 2, independent operation gives that no such assumptions can be made. However, this is no different from normal BH BFD/BFR that will be necessary as a part of the serviced UE BFD/BFR process. Hence, for the first question, for Scenario 1 the answer is no but for Scenario 2, the answer is yes. No further specification work is needed for either scenario.



If the majority view on Question 2-1-1 is the BH link beams indicated by the gNB or determined by the NCR before the detected beam failure can be used for forwarding, the following resolution can be adopted:
· [bookmark: _Hlk128072863]Alt. 2-1-2a: After the success of a C link BFR, the NCR-Fwd can be ON. The BH link beam(s) indicated by the gNB or determined by the NCR before the detected beam failure can still be used. (vivo)

If the majority view on Question 2-1-1 is the BH link beams indicated by the gNB or determined by the NCR before the detected beam failure cannot be used for forwarding and the issue can be resolved via implementation, the following resolution can be adopted:
· [bookmark: _Hlk128072877]Alt. 2-1-2b: After the success of a C link BFR, the NCR-Fwd behavior is up to implementation until the NCR-MT receives dedicated beam indication/configuration for BH link or C link.

[bookmark: _Hlk128072620]If the majority view on Question 2-1-1 is the BH link beams indicated by the gNB or determined by the NCR before the detected beam failure cannot be used for forwarding and the issue cannot be resolved via implementation, one of the following solutions can be adopted:
· [bookmark: _Hlk128072927]Alt. 2-1-2c: After the success of a C link BFR, the NCR-Fwd is OFF until the NCR-MT receives dedicated beam indication/configuration for BH link or C link.
· [bookmark: _Hlk128072946]Alt. 2-1-2d: After the success of a C link BFR, the NCR-Fwd can be ON. The new C link beams identified in the BFR procedure can be reused as BH link beams until the NCR-MT receives dedicated beam indication/configuration for BH link or C link. (Samsung)

Proposal 2-1-2: A C link beam failure is detected and a corresponding BFR procedure is triggered. Regarding to the NCR-Fwd behavior after the success of the BFR, select one of the following alternatives in this meeting:
· Alt. 2-1-2a: After the success of the BFR, the NCR-Fwd can be ON. The BH link beam(s) indicated by the gNB or determined by the NCR before the detected beam failure can still be used.
· Alt. 2-1-2b: After the success of the BFR, the NCR-Fwd behavior is up to implementation.
· Alt. 2-1-2c: After the success of the BFR, the NCR-Fwd is OFF until the NCR-MT receives dedicated beam indication/configuration for BH link or C link.
· Alt. 2-1-2d: After the success of the BFR, the NCR-Fwd can be ON. The new C link beams identified during the BFR procedure can be reused as BH link beams until the NCR-MT receives dedicated beam indication/configuration for BH link or C link.

	[bookmark: _Hlk128464664]Companies are encouraged to directly down-select one of them and provide the reason for your selection.

	Company
	Comments

	ZTE
	We suggest the following alternative which contains a complete behavior of NCR-Fwd after BFR happens.
Alt. 2-1-2e: After the beam failure happens, the NCR-Fwd is OFF until the NCR-MT receives dedicated beam indication/configuration for AC link. 
-   The BH link beam will apply predefined rule until NCR receives dedicated beam indication/configuration for BH link
-   Note: No spec impact is needed for the BH link beam change behavior.

	Apple
	In our view, both Alt 2-1-2a and Alt 2-1-2d can be supported. In case when the beam for backhaul link is different than the beam for control link on which BFR initiated, then Alt 2-1-2a can be applied, otherwise Alt 2-1-2d can be applied. 

	Huawei, HiSilicon
	Alt. 2-1-2d is preferred if the new identified C-link beams is also qualified for BH link. However, considering that the potential RSRP gap of NCR-MT and the UE served by NCR may be very large as shown in the following figure, a qualified beam for C-link may not be qualified for NCR-Fwd and the UE served by NCR. Therefore, we propose that the NCR should also identify a new BH-link beam during BFR procedure. The new BH-link beam can be determined based on an additional Qin_Fwd threshold which is configured by gNB, and is with better link quality than that of Qin,LR for NCR-MT. Also, the new BH-link beam information (e.g., RS index) can be reported to the gNB during the BFR procedure. Therefore, we suggest that Alt. 2-1-2d can be revised as: 
· Alt. 2-1-2d: After the success of the BFR, the NCR-Fwd can be ON. The new C BH link beams identified during the BFR procedure can be used as BH link beams until the NCR-MT receives dedicated beam indication/configuration for BH link or C link.
· During the BFR procedure, the NCR should identify a new BH-link beam based on an additional Qin,Fwd threshold which is configured by gNB, and the new BH-link beam information (e.g., RS index) can be reported to the gNB.



	NTT DOCOMO
	We support and prefer Alt. 2-1-2d.

	Samsung
	Support Alt-2-1-2d. 
This is legacy procedure which applies to C-link and can be extended to BH-link. More precisely: 
After successful reception of BFR response by the NCR-MT, until reception of dedicated beam update for DL/UL channel of NCR-MT or dedicated MAC-CE for NCR-Fwd backhaul link beam indication, the DL/UL of NCR-Fwd is adjusted to the new beam identified via BFR:
· For Rel-15/16 beam indication framework: DL beam is based on qnew and UL beam is based on last PRACH. 
· For Rel-17 beam indication framework: both UL and DL beam are based on qnew.

	Panasonic
	Our first preference is Alt. 2-1-2d. The second preference is Alt. 2-1-2c.

	Intel 
	For Alt-2-1-2d, it seems the same to just use the same beam of C-link? 
Cconsidering the interval between successful BFR and new configuration would be quite short, we think Alt 2-1-2b or 2c may be sufficient, while we are open for Alt 2-1-2d if companies consider necessary to optimize for NCR within the interval. 

	NEC
	We support Alt. 2-1-2d.

	LG
	2-1-2b seems sufficient since it can be expected that the new backhaul link beam is indicated by the network.



If the BFR procedure fails, it seems natural that the NCR-Fwd keeps being OFF. The Rel-15 BFR relies on RA. If RA fails, RLF is triggered. In consideration that RAN2 agreed the NCR-Fwd is OFF when RLF happens in C link, the FL thinks no discussion on the NCR-Fwd behavior after the BFR fails is required in RAN1.

Furthermore, some companies proposed some enhancement on BFD/BFR:
· Huawei：
· The required link quality thresholds for the forwarding of NCR-Fwd are much larger than that of NCR-MT. For NCR-Fwd, two additional RSRP thresholds Qout,Fwd and Qin,Fwd are configured for NCR-Fwd beam failure and recovery:
· The backhaul link beam is not used for signal forwarding if the link quality falls down Qout,Fwd 
· A backhaul link beam can be used for signal forwarding if the link quality is above Qin,Fwd.
· If the beam failure is detected for NCR-Fwd, NCR-MT can report an NCR-Fwd failure and a qualified backhaul link beam qnew to the Gnb.
· If there is BFD/BFR for NCR-MT, the time interval between beam failure detection and the application time of the new candidate beam can be up to 10s ms. If beam failure is detected by NCR-MT, the new candidate beam can be directly applied to backhaul link after a pre-defined duration from the PRACH transmission.
· InterDigital: Extension of the legacy BFR procedure for NCR requires a higher overhead than BFR procedure for traditional networks due to additional beam sweeping of access link beams for each BH-link beam. Study efficient BFR procedures for NCR enabled networks, possibly considering the specific characteristics of these networks.
· Apple: When BFR/RLF happen in the control link, the NCR-Fwd behavior should take into account whether the same beam is used for both backhaul link and control or different beams are used.
· Ericsson: As an optional functionality of the NCR-MT, legacy BFR mechanism (i.e., multi-TRP BFR) can also be applied to the backhaul link, if the NCR supports adaptive beams in control and backhaul links.

	Companies are encouraged to share your views, if any.

	Company
	Comments

	Huawei, HiSilicon
	It can be observed that a potential RSRP gap of NCR-MT and the UE served by NCR may reach 41Db as shown in the following figure. That is, a qualified beam for NCR-MT may not be qualified for NCR-Fwd or for the UE served by NCR. Therefore, if NCR only follows the legacy BFD procedure as a Rel-15 UE, the BH beam may have been not qualified for forwarding before the corresponding AC-link beam failure is detected by NCR-MT. Furthermore, current Qout threshold for BFD is a default value as 10% BLER and cannot be configured by Gnb, which means the above problem cannot be solved by implementation method, e.g., configuring a low Qout threshold. Therefore, we propose additional BFD and BFR parameters dedicated for NCR-Fwd, e.g., two additional RSRP thresholds Qout,Fwd and Qin,Fwd should be configured for NCR-Fwd beam failure and recovery.
[image: ]

	Samsung
	No need for enhancements. At least for Rel-18 NCR, the legacy BFD/BFR procedure based on Rel-15 can be the baseline/sufficient.




Proposal for offline discussion

[bookmark: _Hlk128464804]To accelerate the discussion, the FL re-organized the proposal for the NCR-Fwd behavior after a beam failure detected in C link. According to the company views input in DRAFT folder and collected in offline discussion, “Once a beam failure is detected in C link by NCR-MT, NCR-Fwd is OFF.” seems the majority view.
However, the ‘OFF’ after a beam failure is detected in C link is a little different from the ‘OFF’ we discussed and agreed in previous meetings. Some clarification may be necessary to avoid potential ambiguity. Most companies agreed that the beam indication/configuration for AC link is not impacted by the beam failure detected in C link due to the independence between the AC link and C/BH link. This means the AC link beam indication may still be effective after the detected beam failure but the NCR-Fwd is OFF. This is somehow not in line with what we agreed in previous meetings, i.e., the “ON” state is implicitly indicated by beam indication and if no beam indication the NCR-Fwd is expected OFF.
To clarify the NCR-Fwd behavior after a beam failure detected in C link and not leave potential ambiguity behind, the FL provides two versions of proposal 2-1-1. In proposal 2-1-1a, the forwarding of NCR would recover after C link gets back to normal. In proposal 2-1-1b, forwarding of NCR can recover after the success of the BFR. Before C link gets back to normal, the BH link beam depends on implementation. For FL perspective, either of them can work. In this way, we don’t need to touch the details of BH link beams after C link beam failure which may help to achieve a consensus.

Proposal 2-1-1(v1): 
· Once a beam failure is detected in C link by NCR-MT, NCR-Fwd is [can be] OFF until the beam failure is recovered.

r
[bookmark: _Hlk128465241]Proposal 2-1-1a: 
· Once a beam failure is detected in C link by NCR-MT, NCR-Fwd is OFF.
· When dedicated beams for C link are indicated/configured to the NCR-MT after the success of the BFR corresponding to the detected beam failure, the ON/OFF behavior of the NCR-Fwd follows beam indication for AC link.

Proposal 2-1-1b: 
· Once a beam failure is detected in C link by NCR-MT, NCR-Fwd is OFF.
· After the success of the BFR corresponding to the detected beam failure, the ON/OFF behavior of the NCR-Fwd follows beam indication for AC link.

	Companies are encouraged to directly down-select one of them and provide the reason for your selection.

	Company
	Comments

	[bookmark: _Hlk128434087]Samsung
	Proposal 2-1-1b can be a starting point, but need clarification for a full solution.
It is correct observation by the FL that, BFD (similar to RLF) will constitute new cases for explicit OFF determination, where the NCR-Fwd is in OFF state although the NCR-MT may be provided beam indications for the Access link. For NCR-Fwd to resume operation after BFR, there is no need to wait until dedicated beam indication/configuration for the C-link – the BFR beam can be used, same as a legacy UE; so, Proposal 2-1-1a is not needed.
However, the BH beam needs to be specified – it cannot be left to implementation (same as in “normal” operation of NCR-Fwd before BFD). Besides, the only valid beam available for the BH link is the beam identified during the BFR procedure. So, we suggest the following modification:
 Proposal 2-1-1b: 
· Once a beam failure is detected in C link by NCR-MT, NCR-Fwd is OFF.
· After the success of the BFR corresponding to the detected beam failure, the ON/OFF behavior of the NCR-Fwd follows beam indication for AC link.
· After the success of the BFR, until indication/configuration of dedicated beams for the C-link/BH-link, the beam of NCR-Fwd for backhaul link is based on the new beam identified via BFR:
· For Rel-15/16 beam indication framework: DL beam is based on qnew and UL beam is based on last PRACH. 
· For Rel-17 beam indication framework: both UL and DL beam are based on qnew.

	Ericsson
	This is unclear to us: Is the dedicated beam for C-link an additional beam compared to the beam obtained by the BFR process?
Agree with Samsung, 1b can be the starting point for a discussion.



Proposal for Tuesday online

Proposal 2-1-1(v2): Once a beam failure is detected in C link by NCR-MT, NCR-Fwd can be OFF until the beam failure is recovered recovery is complete.

	TS 38.300 section 9.2.8
   
After beam failure is detected on PCell, the UE:
-	triggers beam failure recovery by initiating a Random Access procedure on the PCell;
-	selects a suitable beam to perform beam failure recovery (if the gNB has provided dedicated Random Access resources for certain beams, those will be prioritized by the UE).
-	includes an indication of a beam failure on PCell in a BFR MAC CE if the Random Access procedure involves contention-based random access.
Upon completion of the Random Access procedure, beam failure recovery for PCell is considered complete.
…




HARQ-ACK for PDCCH
	Agreement
HARQ-ACK feedback for PDSCH carrying the side control information from higher layer (e.g., MAC-CE, RRC) is supported. The legacy HARQ-ACK feedback mechanism is reused.
· FFS: Whether HARQ-ACK feedback for PDCCH carrying side control information is supported
Note: This does not mean all legacy HARQ-ACK feedback mechanism will be supported.



In RAN1 #110bis-e meeting, the HARQ-ACK feedback for PDSCH was agreed and the HARQ-ACK feedback for PDCCH was left as an open issue. In last RAN1 meeting, HARQ-ACK feedback for PDCCH was discussed in both online and offline sessions. Unfortunately, the discussion was controversial. We cannot achieve any conclusion on this issue.
In this meeting, 11 companies discuss this issue in their contribution. 8 of them support HARQ-ACK for PDCCH and 3 of them disagree with it. 
The reasons for the support are: 
· HARQ-ACK for PDCCH can help to improve the reliability of PDCCH. Since NCR is probably deployed to fix the coverage hole, the radio quality does not always satisfy the performance requirement for PDCCH carrying side control information, e.g., the NCR is deployed in relatively low elevation. On the other hand, different from a PDCCH failure of a legacy UE, the failure of a PDCCH carrying side control information of an NCR can impact the transmission/measurement of multiple Ues (all Ues served by NCR) rather than single UE.
· vivo, Xiaomi, ZTE, Sony, Intel, CMCC, CAICT, Qualcomm.

· HARQ-ACK feedback for PDCCH can also help Gnb to derive the reason of the failure of UE reception or Gnb transmission, e.g., whether the failure is caused by NCR beamforming or other reasons.
· Intel, Xiaomi, CAICT
The reasons for the objection are:
· CATT: Lack of time to support HARQ-ACK for PDCCH
· HW: 
· The link between Gnb and NCR is expected to provide quite a low error probability for PDCCH of C-link. The PDCCH is reliable enough and HARQ-ACK for PDCCH is not necessary.
· The error or miss detection probability of ACK/NACK for PDCCH is expected to be higher than the error probability of PDCCH. If the ACK/NACK is failed, NCR may forward unexpected signal and noise for Gnb, which causes interference for the network.
· IDC: For the PDCCH carrying SCI, guaranteeing the reliability of the first transmission will be beneficial than an ACK/NACK solution.

	Companies are encouraged to share your views on the above reasons for the support/objection of the HARQ-ACK feedback for PDCCH carrying SCI, especially, on which you disagree.

	Company
	Comments

	ZTE
	We don’t agree on the statement that “The error or miss detection probability of ACK/NACK for PDCCH is expected to be higher than the error probability of PDCCH”, because the overhead of ACK/NACK is significantly lower than PDCCH. Besides, current NR already supports HARQ-ACK for PDCCH, e.g. for SPS deactivation and TCI state update, if ACK/NACK transmission has higher error probability, current HARQ-ACK mechanism is useless, obviously that’s not the fact. 

	Huawei, HiSilicon
	To ZTE: For sure, the statement is not applicable for all cases. However, for typical deployment scenarios of NCR, there is usually a quite good link quality. Keeping in mind that for DL, there is no power control while for PUCCH transmission, there will be power control. In the case, the performance of PDCCH are expected to better than PUCCH. 
In addition to the reasons above, the ACK/NACK of PDCCH can have negative impacts on the network performance with NCR without clear performance benefits. If the PDCCH is correctly received, the ACK leads to transmission delay, increased PUCCH overhead, and increased Gnb/NCR complexity. Else if PDCCH detection is missed/incorrect, NCR-Fwd will be OFF over the indicated time resources. In the latter case, the SNR of backhaul link is expected to be very low. With such a low end-to-end SNR, the NCR forwarding link is impossible to support normal data transmission and OFF is the best option. 

	Samsung
	HARQ-ACK feedback for PDCCH can be helpful for occasional link degradation or blockage. In such cases, the beam application time can be with respect to the PDCCH reception time (rather than the HARQ-ACK transmission time) to improve the corresponding latency.

	Panasonic
	We think the HARQ-ACK for PDCCH is not required, since the link is reliable most of the time and the time budget does not allow to retransmit the SCI.

	Intel 
	We share similar view with ZTE. 

	NEC
	We think HARQ-ACK for PDCCH is not necessary. Because the channel between gNB and NCR is part of the channel between gNB and UE, so its quality can be reflected by the HARQ-ACK of UE also.

	LG
	If HARQ-ACK for PDCCH is supported, additional discussions should be followed such as HARQ-ACK timing, HARQ codebook, and PRI. 
Even if HARQ-ACK for PDCCH is already supported in NR (e.g. for SPS deactivation and TCI state update), the legacy mechanism cannot be reused directly in our understanding.
Thus, support of HARQ-ACK for PDCCH seems not desirable considering this is the last meeting of WI.

	Ericsson
	We oppose HARQ ACK/NACK since it will have no value considering the agreed (yesterday) short DCI indication time. DCI will have lapsed before the HARQ can be acted upon.



Besides, some companies provided their preference on the detailed design of HARQ-ACK for PDCCH if supported:
· vivo: PUCCH is preferred and the PUCCH resource can be directly indicated along with the side control information.
· Xiaomi, HARQ-ACK feedback enabling/disabling by gNB is supported to solve the concern that the HARQ-ACK would be redundant when the link quality is pretty good.
· ZTE, To support the HARQ-ACK feedback for PDCCH carrying SCI, the legacy mechanism to enable the HARQ-ACK feedback for SPS PDSCH release or TCI state update can be reused.
	A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release or TCI state update only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format as described in clause 9.2.3.


· Intel: The additional application latency caused by HARQ-ACK feedback can be reduced by using the PDCCH time domain resource as reference point for application latency.
· CAICT: whether the arrival time of a PDCCH which carries a side control information is assumed as the refer-ence of the application time of the side control information or the time when the ACK/NACK feedback is sent is assumed as the reference of the application time of the side control information need to be for further study.
· Qualcomm: It is beneficial to support HARQ-ACK for PDCCH. However, the network should be given the flexibility to enable/disable this feature as needed.
· Lenovo: If HARQ-ACK for PDCCH carrying side control information is agreed to be supported for NCR-MT, RAN1 to decide on the way(s) for signalling the ACK/NACK bit, the HARQ timing, and how to enable and disable the HARQ-ACK.

Clarification on RNTI of the PDCCH of NCR-MT

	Agreement
· The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
· Applicable only for NCR-MT




In last meeting, the above agreement was achieved. In this meeting, two companies (CMCC and Intel) propose to clarify that the new dedicated RNTI is for both the PDCCH carrying side control information for NCR-Fwd and the PDCCH scheduling a PDSCH carrying side control information for NCR-Fwd. For example, the PDSCH can also carry MAC CEs of side control information.

Question 2-3-1: Do you think the new dedicated RNTI can also be used for the PDCCH scheduling a PDSCH which carries side control information for NCR-Fwd, such as MAC CEs? 

	Companies are encouraged to share your views on Question 2-3-1. It is appreciated if you can also provide the reasons for YES or NO from the technical point of view.

	Company
	Comments

	ZTE
	Yes. It would be helpful if the NCR specific RNTI can be used to receive all NCR-Fwd related information, i.e. PDCCH carrying side control information and PDCCH scheduling a PDSCH carrying side control information.

	Apple
	Yes, we think that dedicated RNTI can be used for any side control information carried either by PDCCH or PDSCH

	Huawei, HiSilicon
	We are fine with the proposal.

	Samsung
	No need.
For aperiodic Access beam indication, the NCR-MT requires a new DCI format, so a new RNTI is agreed to distinguish the new DCI format.
But for scheduling a PDSCH that carries a MAC-CE (including the case when the PDSCH carrier MAC-CE for NCR side information), legacy DCI formats are used, so legacy RNTIs (e.g., C-RNTI, MCS-C-RNTI, or CS-RNTI) are sufficient. 

	Intel 
	We think it is beneficial to separate different PDCCH for NCR-MT and NCR-Fwd functionality. 

	LG
	We share the similar view with Samsung. Legacy DCI formats are used for the PDCCH scheduling a PDSCH which carries side control information for NCR-Fwd, and the legacy RNTI (e.g., C-RNTI) can be used.




Issues relevant to capabilities/features of NCR-MT

The company views on issues relevant to capabilities/features of NCR-MT are summarize as follows:
Basic assumptions/baseline:
· LG: To support legacy UE features for NCR-MT, L1 mandatory features for IAB-MT are considered mandatory features for NCR-MT as a baseline.
· NTT DOCOMO: NCR-MT should support legacy UE features as a normal UE by default, and if some of the features is not necessary for NCR-MT, it should be discussed.
· Ericsson: Use the identified and agreed IAB-MT capabilities as a starting point for repeater-MT capabilities.
Capability report:
· ZTE: Legacy capability reporting mechanism is reused at least to report the NCR-MT capability.
· Qualcomm: NCR-MT’s capability report follows the same framework as legacy UEs (i.e., via RRC).
· NTT DOCOMO: NCR capability report except NCR access link beam information should be delivered via RRC signaling as well as UE capability.
Details of capabilities/features:
· [bookmark: _Hlk127952510]Capabilities/features related to beams in C-link:
· CSI RS/CSI measurement:
· CMCC: 
· For the reception of CSI-RS, at least the function of time/frequency tracking, CSI computation, L1-RSRP computation, L1-SINR computation, mobility should be supported.
· Periodic, semi-persistent and aperiodic CSI feedbacks should be supported for NCR-MT.
· The reporting quantities such as CQI, PMI, RI, RSRP should be supported for NCR-MT.
· Samsung: Support Rel-15 procedures as the baseline for CSI measurement/reporting for the NCR-MT.
· LG: For CSI measurement/reporting procedure for NCR-MT, feature group index 2-32 (Basic CSI feedback) is supported for NCR-MT.
· SRS/sounding procedure:
· CMCC:
· Periodic, semi-persistent and aperiodic transmission of SRS should be supported for NCR-MT.
· The usage of the beam management, codebook and non-codebook based transmission, SRS for CSI acquisition/ antenna switching should be supported for NCR-MT.
· Samsung: Support Rel-15 procedures as the baseline for UL sounding procedures for the NCR-MT.
· LG: For the sounding procedure for NCR-MT, feature group index 2-52 (Basic SRS) is supported for NCR-MT.
· Others:
· ZTE: The beam related mandatory feature for Rel-15 UE can be defined as optional feature for NCR-MT, which will be supported along with the support of adaptive beam.
· Capabilities/features to HARQ-ACK procedure
· Samsung: Support Rel-15 procedures as the baseline for construction and reporting HARQ-ACK information by NCR-MT
· Others:
· ZTE: The support of adaptive beam for C-link and simultaneous UL transmission of C-link and backhaul link should be part of NCR MT capability.
· CATT:
· The required minimum frequency gap depends on NCR’s simultaneous UL transmission capability, which needs to be reported to gNB via OAM. 
· Advanced capability NCR can also dynamically switch between simultaneously and TDM way.
· As NCR may have different capability in term of internal delay, it is beneficial to report the internal delay to gNB via OAM.
· Intel: Do not Support SR for NCR-MT.
· Samsung: Support scheduling request (SR) for the NCR-MT, with Rel-15 procedures as the baseline
· Qualcomm: The following NCR-Fwd’s information is provided to the network,
· Power-related information (e.g., NCR-Fwd’s [max] power, [max] amplification gain)
· Frequency-related information (e.g., supported passbands, and whether NCR supports selective forwarding across the passbands)
· Information about NCR-FWD’s phase control/calibration, including UL-DL reciprocity info (whether the reciprocity can be supported or not)
· FFS: signaling method (e.g., OAM-based signaling or indication by NCR-MT) 

	Please share your views on issues relevant to capabilities/features of NCR-MT if any.

	Company
	Comments

	ZTE
	We can make some principles for the capabilities of NCR:
1. For capabilities only related to NCR-Fwd, similar as beam related capabilities for NCR-Fwd, these can be reported via OAM up to implementation, no need to further discuss the signalling.
2. For capabilities related to both NCR-Fwd and NCR-MT, these can be reported via RRC signaling and defined as NCR-MT capability, e.g. simultaneous C-link and backhaul link transmission.

	NTT DOCOMO
	We think we have to decide that the NCR capabilities are informed to NW via OAM or RRC signalling.

	Samsung
	What needs to be agreed are NCR procedures, for which RAN1 can agree to support Rel-15 procedures as baseline, at least for CSI measurement/reporting, SRS sounding, HARQ-ACK generation/reporting, and scheduling request (SR). 
Details of feature groups and capability signalling can be discussed in the “UE” Feature discussions and/or in RAN2.



Others

Frequency:
· ETRI: RAN1 to down select one of the following options to clarify the frequency resource applying the beam indication:
· Option 1: Beam indication from an SCI is applied to all passbands of the NCR-Fwd.
· Option 2: Beam indication from an SCI is applied to a subset of passbands of the NCR-Fwd.
· Option 2-1: A passband in the subset of passbands is in the same band with the band containing the SCI.
· Option 2-2: A passband in the subset of passbands is in the same cell group with the cell group containing the SCI.
· Option 2-3: A passband in the subset of passbands is in the set of cells configured by gNB.
· Option 2-4: A passband in the subset of passbands is in the frequency resources declared by repeater.
· Option 2-5: A passband in the subset of passbands is in the frequency resources reported by repeater.
· NEC: Support frequency information indication to dynamic activate forwarding frequency and bandwidth of NCR-Fwd, aligning with the scheduled resource of gNB, if the NCR-Fwd has the capability to adjust the forwarding frequency and bandwidth.
· SS: For NCR-Fwd operating with multiple pass bands, support pass band indication in the configuration and L1/L2 signaling for NCR.
Power:
· CATT: 
· For C-link and backhaul link operated simultaneously, the max power of C-link needs to be indicated by the gNB.
· No additional enhancement is for repeater power saving.
· NEC:
· Support power control for NCR-Fwd at least of uplink transmission, which is associated with the noise power received in NCR and gNB respectively.
· Dynamic and semi-static indication for power control of NCR-Fwd can be considered to improve the energy efficiency further for UL transmission.
· ETRI: Support two different values of PCMAX, one for simultaneous backhaul link and C-link UL transmissions and the other one for TDMed C-link UL transmission.
Processing time:
· Vivo
· The following processing time should be taken into consideration to determine the timeline to apply the side control information: 
· The decoding time of side control information;
· The beam switching time and/or ON-OFF state changing time.
· If DCI is used to carry the side control information, the related processing time is predefined.
· If MAC CE is used to carry the side control information, the related processing time is reported as NCR capability.
· CAICT: The processing time delay between the time of beam indication for NCR control link and the time of applied beam for NCR access link needs to be defined.
DCI:
· CATT:
· The new DCI format (e.g., DCI format 5-0) can be used for dynamic access link beam indication with a maximum length of 128bits.
· The maximum number of beams used for access link (N_max) and the maximum number of beam indication field (L_max) are configured by gNB through RRC. The actual number of beam indicated can be less than L_max.
· NEC: Support reuse the MCS, FDRA, and/or TCI state fields in legacy DCI format to dynamically indicate the access beam of NCR-Fwd.
· Intel:
· Support new DCI format for a DCI carrying side control information for NCR. The new DCI format is NCR-specific DCI format. 
· Existing DCI size budget (M=4, N=3) is reused for NCR-MT. The DCI size of new DCI format with dedicated RNTI is counted in M not in N. 
· A new dedicated RNTI is for both PDCCH carrying side control information for NCR-Fwd and PDCCH scheduling a PDSCH carrying side control information for NCR-Fwd.
· CMCC: The PDCCHs used for MAC CEs which carry side control information should also use the new dedicated RNTI for CRC scrambling.
· LG:
· New DCI format for carrying aperiodic side control information is introduced.
· At least the following fields can be included in a DCI for carrying side control information.
· Forwarding frequency resource index
· Lmax Beam information fields
· Lmax Time resource fields
· To determine DCI size for side control information, the value of Lmax can be configured by the network.
· To indicate L < Lmax beam informations by a DCI, ‘no time resource’ can be indicated by the time resource field.
· Samsung: The NCR-MT monitors a DCI format 2_X for aperiodic access beam indication in one or both of a Type-3 CSS set or a USS set. The size of DCI format 2_X is configured by higher layers.
· Apple:
· For carrying L1 dynamic signaling for downlink side control information for NCR, at least one new DCI format should be introduced.
· New DCI format is designed for NCR to transmit both the control information associated with access link and backhaul link.
· For the NCR-MT, PDCCH monitoring should be simplified relative to legacy procedures by supporting one or more of the following:
· PDCCH monitoring occasion within a slot can be fixed.
· NCR-MT is configured to monitor not more than single DCI for side control information.
· Lenovo: 
· New repeater-specific DCI format, for carrying repeater configuration information, should be supported.
· For enhancing the C-link reliability, RAN1 to decide on the parameters for transmitting PDCCH carrying the side control information that ensure high reliability of the first transmission.

Others:
· CATT: For C-link and backhaul link operated in TDM way, the switching time between C-link and backhaul link needs to be considered.
· ZTE: Status report via PUCCH is supported for NCR-MT at least to inform the abnormality to gNB.
· Nokia: Support NCR-specific PDCCH configuration over time-domain resources that do not conflict with legacy PDCCH.
· Fujitsu：
· For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the following pre-defined rule is 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.
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link,
· the beam used for the last time resource of DL forwarding before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied for the DL of backhaul link.
· the beam used for the last time resource of UL forwarding before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied for the UL of backhaul link.
· For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the last received periodic access link beam indication via RRC signalling before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied.
· The “ON” state of NCR-Fwd is indicated via the periodic access link beam indication. (i.e., the NCR is assumed to be ON over the indicated time domain resource associated with corresponding access link beam(s)).
· For NCR-Fwd forwarding after NCR-MT enters RRC_INACTIVE, the last received semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated) before the reception of the RRC Release message to transit the NCR-MT from RRC_CONNECTED to RRC_INACTIVE is applied.
· IDC: Study efficient CP size adaptation mechanisms for NCR enabled networks, due to following reasons:
· UE experiences potential high delay spread when receiving signal from both the gNB and the NCR, simultaneously.
· The current NR specifications are not efficient to support UEs with high delay spreads experienced in NCR enabled networks.

Round 1
(TBD)

Round 2
(TBD)
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