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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. ACK/NACK feedback for PDCCH carrying side control information
In last meeting, the following agreement was achieved:
	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 this meeting, 21 companies discussed ACK/NACK feedback for PDCCH carrying side control information and provided the views as follows:
· Support ACK/NACK feedback for PDCCH carrying side control information [12]: 
· vivo, Fujitsu, ZTE, LG, xiaomi, Intel, IIT-K, CEWiT, CMCC, Apple, Samsung, QC
· Do not support ACK/NACK feedback for PDCCH carrying side control information [7]
· Huawei, CATT, Nokia, IDC, ETRI, Ericsson, Lenovo
· Conditionally support/do not support [2]:
· Panasonic, Sony
Reasons of support/Advantages, given by companies:
· Since NCR is probably deployed to fix the coverage hole, the radio quality of the link between the gNB and the NR does not always satisfy the performance requirement for PDCCH carrying side control information, e.g., in relatively low elevation.
· Mentioned by vivo, ZTE (with SINR distribution)
· The detection/decoding failure of the PDCCH carrying a side control information of an NCR may impact the link reliability of all UEs served by the NCR. This is different from the legacy issue of PDCCH detection for normal UEs.
· Mentioned by CMCC, LG, Lenovo
· ACK/NACK feedback for the PDCCH carrying side control information can help to solve the potential ambiguity between the gNB and the NCR on whether the side control information is successfully received by the NCR.
· Mentioned by LG, Intel, Samsung, Apple, IITK, CEWiT, QC
· Furthermore, ACK/NACK 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 incorrect link adaptation or beam setting for UEs or by a miss detection of side control information by the NCR.
· Mentioned by Intel, Samsung.
· Others:
· The side control information carried by PDCCH may be used for quite long duration, e.g., if PDCCH is to activate semi-persistent side control information, or the PDCCH carriers a side control information which is valid until a new indication is received.
Reasons of not support/ Disadvantages, given by companies:
· The link between the gNB and the NCR with good and stable line-of-sight propagation is reliable enough.
· Mentioned by: HW, Ericsson, ETRI, CATT
· An inherent delay of ACK/NACK procedure is unavoidable.
· Mentioned by: HW, ETRI, Lenovo, Ericsson, QC, LG, Panasonic, Sony
· Others:
· Multiple retransmissions behind the ACK/NACK procedure may increase the latency further. The time sensitive nature of DCI transmissions frequently doesn’t allow for retransmissions.
· Traditional/legacy backhaul link does not require ACK/NACK for PDCCH.
· The NCR should comply with standard UE and NCR-MT can follow legacy UE behaviour.
· PDCCH can be reliable enough, such as, via high AL.
· Restrict the feasible network configurations, specially TDD UL/DL pattern configurations.
· Increase PUCCH overhead.

The fundamental issue in this discussion is:

Is the link between the gNB and the NCR reliable enough?

Two companies [vivo, ZTE] observed that the radio quality of the link between the gNB and the NCR does not always satisfy the performance requirement for PDCCH carrying side control information. Although other 15 companies which support ACK/NACK for PDCCH carrying side control information did not mention it, it must be assumed among them that the link between the gNB and the NCR is not reliable enough, otherwise their proposals, as well as the analyses given in their contributions, would not be reasonable.

Four companies [HW, Ericsson, ETRI, CATT] mentioned that the radio quality of the link between the gNB and the NCR is quite good and ACK/NACK for PDCCH carrying side control information is unnecessary. Two of them provided details as follows:
· HW: The link quality from gNB to NCR is expected to be above 10s dB.
· Ericsson: We expect the availability of the control and backhaul links to be similar as the traditional wireless backhaul, i.e., at least 4-9s availability.
Other two companies [Nokia, IDC] did not explicitly mention that the link between the gNB and the NCR is reliable enough, but they must agree with it according to the discussion in their contributions. One company [Lenovo] agreed that the reliability of PDCCHs carrying side control information may need to be enhanced, but the high AL or power boosting is preferred rather than introducing ACK/NACK for the PDCCH.

	Please share your views on ‘Is the link between the gNB and the NCR reliable enough?’, if any

	Company
	Comments

	Samsung
	For a stationary NCR, the link quality for the C-link may be generally reasonable, but temporary channel fluctuations can still happen (even RLF and BFR are being discussed for NCR-MT) so acknowledgment of the PDCCH can be helpful for gNB awareness and suitable configuration and scheduling.

	Fujitsu
	We share the similar view with Samsung.

	Intel       
	We share similar view with Samsung. When we discuss NCR-MT or backhaul adaptive beamforming, we all assume channel quality may change and the same assumption should be applied here. So, HARQ-ACK for PDCCH is useful. 

	Nokia
	The link between gNB and NCR must be reliable enough as the NCR will not improve the SNR through forwarding.  If the signal cannot be properly recovered by the NCR-MT then it can not be properly recovered by a UE connecting through the NCR-Fwd.

	LG
	In our view, the ratio quality of the C-link is similar to the backhaul link of IAB-DU without mobility. The ratio quality of C-link for PDCCH carrying side control information may be reliable in general, but it cannot assumed always since there is a possibility that the link may become unstable due to instantaneous shadowing, etc.

	Huawei, HiSilicon
	Yes, our view is that the link should be reliable enough for PDCCH transmission between gNB and NCR-MT. 

	NTT DOCOMO
	We share the similar view with Samsung.

	Ericsson
	There is no reason to assume that a repeater backhaul link is less robust than other backhaul links, with 4 to 5-9s availability. Besides, if the backhaul link is not robust enough for PDCCH, expected to be received at the cell edge, using QPSK and robust coding, the UE that is even further away will in effect be out of cell range. Additionally, for HARQ will not function on the short time frames as the ones for repeaters. Unless there is an UL slot before the dynamic indication is applied, which is unlikely, there will be no opportunity for HARQ to be transmitted, except for exceptional network configurations.

	Panasonic
	We assume the PDCCH link is generally reliable, and ACK/NACK is only required for following cases.
- The case having PDSCH including RRC message
- The case having PDCCH activating/releasing semi-static/periodic patterns.

	Xiaomi
	We think HARQ-ACK feedback is beneficial for delay-insensitive side control information such as activation of semi-persistent or ON/OFF information.  

	Lenovo
	C-link is more reliable than the direct link between gNB and UE. We agree that temporary channel fluctuations can happen due to moving objects, but we think that the enhancement of C-link reliability can be achieved without HARQ-ACK to avoid the introduced undesirable delay on applying the side control information specially for dynamic indication of the control parameters. Therefore, ways to guarantee C-link quality by enhancing the reliability of the first shot transmission of PDCCH should be prioritized.

	ZTE
	As evaluated in our contribution, the radio quality between gNB and NCR does not always satisfy the requirement for PDCCH decoding, and the consequence of miss detection of PDCCH carrying side control information is much severe than legacy UE, because the NCR is aimed to serve multiple UEs. 
In addition, if NCR is out of control by missing DCI carrying side control information, e.g. unintended ON state with wrong access link beam, the coverage issue would be even worse for target area.

	IIT-K
	Share similar views as Samsung and others that the link may not always be reliable and PDCCH acknowledgement can help in such scenarios.

	CEWiT
	Share similar view with Samsung and LG. The link between gNB and NCR is not reliable always. Further, error in decoding SCI at NCR leads to performance degradation of all the UEs connected to NCR. Hence feedback for PDCCH is essential.

	Apple
	Similar view as Samsung and based on the logic that there may be temporal fluctuations, we agreed on having adaptive beams for backhaul/control link. So same logic shall be applied when considering HARQ-ACK feedback for PDCCH as well.



In most of contributions, a basic assumption was made that the side control information carried by PDCCH is a dynamic indication. In two contributions, the side control information carried by PDCCH is also considered to be an activation/deactivation of semi-persistent/semi-static configurations [Intel, Panasonic] and an indication with a duration comparable with that of the Rel-17 TCI indication [Intel]. 

Regarding to the details of the side control information carried by the PDCCH which may require ACK/NACK feedback, the FL has following observation:
According to the ongoing discussion on side control information in 9.8.1, the side control information carried by PDCCH may be, 
· A dynamic indication,
· An activation/deactivation of semi-persistent/semi-static configurations, 
· An indication with a duration comparable with that of the Rel-17 TCI indication.

	Please share your views if any

	Company
	Comments

	Samsung
	PDCCH can be used for dynamic indication of side control information (e.g., dynamic beam indication). Whether PDCCH / DCI or MAC-CE is used for activation/deactivation of semi-persistent configuration can be further discussed. The last bullet is not clear. 

	Fujitsu
	We share the similar view with Samsung.

	Intel 
	Currently, at least 1st bullet is common understanding. For 2nd bullet, RAN1 has not achieved consensus yet, but we think PDCCH-based activation is a typical way. For 3rd bullet, RAN1 has not achieved consensus yet, e.g., some companies proposed Rel-17 unified TCI like mechanism for backhaul link beam indication, and also on/off indication without time domain resource. 

	Nokia
	This has not been agreed, and it seems that further discussion will be required.  We agree that a dynamic indication may be provided by PDCCH, but the other side control information has not been discussed in any detail.

	LG
	In our view, two kinds of DCIs would be necessary for side control information. One is DCI that carries aperiodic side control information, and the other is DCI for activating/deactivation of semi-persistent side control information configuration. DCI carrying aperiodic side control information is used to indicate beam and/or OFF information with the corresponding time resources information. DCI for activation/deactivation of semi-persistent side control information configuration is used to activate/deactivate each configurations of semi-persistent side control information.

	NEC
	We are fine to the first and second sub-bullet for the side control information carried by PDCCH.

	Huawei, HiSilicon
	PDCCH can be used for dynamic indication of side control information. The activation / deactivation of semi-persistent configuration can be based on MAC-CE. Whether or not there is activation / deactivation of semi-static configuration is not discussed. 
We don’t know what the last bullet means. 

	NTT DOCOMO
	We think at least dynamic indication may be carried.

	Ericsson
	We support multiple dynamic access link beam indications, one for each access link subband. The deployment scenario is stationary and planned repeaters. In such a scenario, we don’t see a need for dynamic activation/deactivation of semi-persistent configurations or backhaul beam indication. Additionally, we doubt that using dynamic indication, e.g., for activation/deactivation of semi-persistent configurations will improve performance sufficiently over existing functionality to justify additional specification.

	Sony
	In our understanding, we agree that SCI carried by PDCCH can be used as described in the first two bullets. The third bullet is unclear to us.

	Lenovo
	We agree with the first bullet for dynamic indication. Activation/deactivation can be based on DCI or MAC CE.

	ZTE
	This issue is more related with the detailed design of side control information, which is under discussion of 9.8.1.

	IIT-K
	Share similar views as Samsung

	CEWiT
	Share similar view with SS.

	Apple
	We are fine with the 1st two bullets, but the 3rd bullet is unclear.



In a couple of contributions [CATT, Ericsson], the NCR behavior of the PDCCH reception was considered like the behavior of legacy UEs or IAB nodes. ACK/NACK feedback is not required by PDCCH carrying dynamic indication in either traditional legacy backhaul link or access/uu link. Thus, the NCR PDCCH carrying side control information does not require ACK/NACK feedback as well.

In a few contributions [CMCC, LG, Lenovo], it was said that the consequence of the detection/decoding failure of a PDCCH carrying side control information is difference from that of a PDCCH carrying a specific dynamic scheduling indication. The detection/decoding failure of the PDCCH carrying a side control information of an NCR may impact the link reliability of the Ues served by the NCR. 

The FL has following observation:
Regarding to the potential consequence of the detection/decoding failure of the PDCCH carrying side control information, there are two opinions:
1. It is similar to the consequence of the detection/decoding failure of the PDCCH of legacy Ues or legacy IAB-MT (in traditional backhaul link)
2. It is more serious than the consequence of the detection/decoding failure of the PDCCH of legacy Ues or legacy IAB-MT (in traditional backhaul link), e.g., the link reliability of the Ues served by the NCR may be impacted.

	Please share your views if any

	Company
	Comments

	Samsung
	Missing by NCR-MT of a PDCCH that includes side control information for NCR-Fwd can adversely impact the operation of Ues served by an NCR, e.g., when a wrong access beam is used by the NCR-Fwd. It’s worth reminding that 9.8.1 is discussing multiple beam indications within one DCI, so missing a DCI can potentially impact multiple Ues.

	Fujitsu
	We tend to agree with the 2nd opinion. 

	Intel 
	The consequence is different from legacy UE, it has impact on multiple Ues as commented by Samsung. And it is also different from IAB-MT, considering NCR-Fwd just forwards signals which decided by gNB while IAB-DU can make scheduling decision.  

	Nokia
	It is similar in consequence to UE PDCCH failure.  Improper indication to the NCR may result in improper configuration of the NCR, but this should ultimately only result in a transmission failure to the connected Ues which would already be receiving transmissions with lower SNR than the NCR-MT.  Concerns about creating additional interference are already mitigated by the agreement that the NCR is off unless an indication is received.

	LG
	Before beginning discussion, it should be noted that in the case of the legacy UE, ACK feedback for PDCCH reception is supported for some kinds of DCIs, for those a serious impact is expected when the gNB is not aware of the detection failure of it on UE side.
In the case of IAB-MT, it is supported for the IAB-MT to additionally receive DCI format 2_5 different from the legacy UE. Even if the IAB-MT is failed to receive DCI format 2_5, there is a method that can implicitly determine the usage of soft resources without explicit indication. Therefore, it is not expected to have a huge impact on the operation of the IAB node.
On the other hand, in the case of DCI carrying side control information, if the NCR-MT does not receive the side control information, the NCR-Fwd does not perform the forwarding operation at all since the default behaviour is OFF. Therefore, if the PDCCH carrying side control information is not detected on the NCR side, the forwarding operation by the dynamic indication cannot be performed during the time duration to which the indication is applied. In particular, when DCI carries activation/deactivation of semi-persistent side control information configuration information, the problem becomes even more serious. Therefore, we think opinion 2 is appropriate.

	Huawei, HiSilicon
	First of all, we think the backhaul link is reliable enough for PDCCH transmission. Then the consequence of decoding failure of PDCCH depends on whether the side control information carried by the PDCCH will take effect for a long time. However, we are not sure why this kind of information cannot be carried by MAC CE. In addition, in case of decoding failure for PDCCH, the NCR will not perform forwarding, the consequence is that the UE may not be able to receive PDCCH and perform reception or transmission as expected which is similar to a normal UE missing a normal PDDCH. 

	NTT DOCOMO
	We agree with the 2nd option.

	Ericsson
	When discussing consequences, two parameters need to be considered: the likelihood of the event occurring and the consequence when the event occurs. Even though the consequences may be more severe if the repeater fails to detect PDCCH (depending on how many Ues are being served via the repeater), the likelihood of a failed PDCCH in a stationary and planned (LoS) deployment is magnitudes lower than that of a mobile UE. Hence, altogether the served UE’s PDSCH BLER will only be insignificantly higher.

	Sony
	We agree with opinions about that a failure of a PDCCH reception by NCR-MT can impact multiple Ues if, e.g., the PDCCH carries multiple time resource indications or multiple beam indications. In our view, however, most SCI indications carried by PDCCH apply only for a limited time—such as indicated by the time resources carried in the PDCCH. Hence, the value of an ACK for PDCCH is limited since the ACK time might well exceed the time interval indicated by the time resources. Nonetheless, the impact is more several for “permanent,” or “until-further-notice,” indications, such as temporarily turning OFF a periodic beam indication.

	Panasonic
	We think the consequences of failure in decoding PDCCH is more severe for the NCR, since the gNB cannot identify if the failure is due to the NCR or a UE. On the other hand, there are multiple ways to improve the reliability like using more aggregation levels and/or higher PSD. Except the case to have ACK/NACK in previous replies, traditional handling can be managed.

	Lenovo
	Misdetection of the control information leads to unproper operation of the repeater, and the consequence is more serious than the consequence of the case of legacy Ues, as it can cause link failure of many connected Ues via the repeater leading to many RACH attempts from multiple Ues at the same time.

	ZTE
	Not quite understand why we should compare NCR with IAB-MT on the impact of decoding failure of PDCCH, because these are 2 different kinds of network node. NCR can only rely on the side control information to control its behavior of forwarding while IAB-MT can re-generate the signals instead of simply forwarding and there is no such side control information for IAB-MT.
In short, it’s essential to keep NCR under full control of gNB, otherwise it will amplify and forward in unexpected behavior with impact on multiple Ues.

	IIT-K
	We agree with 2nd option and share similar views as Samsung

	CEWiT
	Agree with second option

	ETRI
	Agree with the first one.

	Apple
	We agree with second option




Besides, some potential impacts of retransmissions were discussed in some contributions. The FL is afraid that there is some misunderstanding on ‘HARQ-ACK’ in the discussion and would like to clarify. Although the ‘HARQ-ACK’ was utilized in the discussion, the ACK/NACK feedback mechanism is not an HARQ (hybrid ARQ) procedure because there is neither a PDCCH retransmission nor a combination of PDCCH retransmissions from the point of view of NCR-MTs. To avoid misunderstanding, the terminology is changed from ‘HARQ-ACK’ to ‘ACK/NACK’ in this discussion.

As described in some contributions [LG, Intel, Samsung, Apple, IITK, CEWiT, QC], the main purpose of introducing ACK/NACK feedback for the PDCCH carrying side control information is to avoid the potential misalignment between the gNB and the NCR on the configurations/indications relevant to NCR-Fwd. The misalignment may impact on the link reliability of the UEs served by the NCR [CMCC, LG, Lenovo]. Moreover, two contributions [Intel, Samsung] also mentioned that ACK/NACK feedback for the PDCCH carrying side control information can also help the gNB to derive the reason of the failure of UE reception or gNB transmission, e.g., whether the failure is caused by incorrect link adaptation or beam setting for UEs or by a miss detection of side control information by the NCR. 

The FL has following observation:
The main purpose of introducing ACK/NACK feedback for the PDCCH carrying side control information is to avoid the potential misalignment between the gNB and the NCR on the configurations/indications relevant to NCR-Fwd.
· ACK/NACK feedback for the PDCCH carrying side control information can also help the gNB to derive the reason of the failure of UE reception or gNB transmission, e.g., whether the failure is caused by incorrect link adaptation or beam setting for UEs or by a miss detection of side control information by the NCR.


	Please share your views if any

	Company
	Comments

	Samsung
	Agree with the FL observation. 

	Fujitsu
	Agree with the FL observation.

	Intel 
	Agree with the FL observation.

	Nokia
	This ACK/NACK for side control information does not seem to provide any additional benefit, as legacy RRM operation for the NCR should already help maintain the link.

	LG
	Agree with the FL observation.

	NEC
	We are fine with the observation.

	Huawei, HiSilicon
	We don’t think there is much performance benefit given the robust link quality between gNB and NCR. Moreover, the ACK/NACK detection may fail at gNB, e.g., missed detection or false alarm, and the ACK/NACK failure probability is much higher than PDCCH error detection probability. 

	NTT DOCOMO
	We agree with the FL observation.

	Ericsson
	The NCR work item spans only three meetings and only one remaining after this meeting. It is not prudent to take up valuable meeting time to discuss “nice to haves” with uncertain benefits for such a short WI. That may jeopardize the whole WI.
Related to the above question, it is unclear to us how a NACK would work, considering failure to decode an existing PDCCH is indistinguishable from failure to decode a non-existent PDCCH. So, only ACK would be used, and the usefulness of the ACK would be highly dependent on the network configuration in terms of TDD UL/DL patterns. Additionally, if there is a problem in the DL, it is very likely that there will be a problem also in the UL, implying the gNB will not receive any ACK/NACK anyway. Third, MT and UE measurements will allow the gNB to conclude that the backhaul link is not working.

	Sony
	Agree with the main clause. The sub-bullet should be discussed in connection with BFD/BFR procedures, in our view.

	Vivo
	Agree

	Panasonic
	Agree with the observation.

	Lenovo
	We share same view as Huawei that the misdetection of ACK gNB can happen as well since the UL link will have most probably low quality. We think, at least, for PDCCH carrying dynamic configuration, guaranteeing the reliability of the first transmission of PDCCH should be prioritized than ACK/NACK solution

	ZTE
	Agree with the FL observation.

	IIT-K
	Agree with the FL observation.

	CEWiT
	Agree

	ETRI
	Same view with HW, Nokia, Lenovo, and Ericsson.

	Apple
	Agree



An inherit latency of ACK/NACK procedure was widely mentioned/discussed in contributions. The discussion on the inherit latency is based on the following assumptions:
· In case that ACK/NACK feedback of PDCCHs carrying side control information is not supported, the arrival time of a PDCCH which carries a side control information is assumed as the reference of the application time of the side control information.
· In case that ACK/NACK feedback of PDCCHs carrying side control information is supported, the time when the ACK/NACK feedback is sent is assumed as the reference of the application time of the side control information.
The time when the ACK/NACK feedback is sent is always later than the time when the PDCCH is received. Hence, an inherit latency of ACK/NACK procedure was concluded by some companies as unavoidable.

In some contributions [HW, ETRI, Lenovo, Ericsson, QC, Panasonic, Sony], the inherit latency was considered as one of reasons that why ACK/NACK feedback of PDCCHs carrying side control information is not supported. In several other contributions [Fujitsu, Samsung, LG, Intel], the inherit latency was mentioned/discussed as a potential problem which needs further study. One of them [Intel] further pointed out that whether the inherit latency is a problem may depend on which kind of side control information is carried, e.g., if the side information is an activation/deactivation of semi-static/semi-persistent configurations or an indication with a duration comparable with that of the Rel-17 TCI indication the inherit latency would not be a problem.

The FL has following observation:
· The ACK/NACK feedback for PDCCHs carrying side control information may lead an inherit latency of the application of the side control information compared with the case without ACK/NACK feedback, if 
· In case that ACK/NACK feedback of PDCCHs carrying side control information is not supported, the arrival time of a PDCCH which carries a side control information is assumed as the reference of the application time of the side control information; and,
· In case that ACK/NACK feedback of PDCCHs carrying side control information is supported, the time when the ACK/NACK feedback is sent is assumed as the reference of the application time of the side control information.
· Potential impacts of the inherit latency:
· The impact of the inherit latency may need further study if the side control information is a dynamic indication.
· The impact of the inherit latency may be marginal if the side control information is an activation/deactivation of semi-static/semi-persistent configurations or an indication with a duration comparable with that of the Rel-17 TCI indication.
· Note: Here ‘dynamic indication’ means that the effective duration of the indication is short. The indication may be relevant to a dynamic scheduling of UE(s) served by the NCR.

	Please share your views if any

	Company
	Comments

	Samsung
	We understand companies’ opinion about potential latency when HARQ-ACK information is introduced, but we don’t think such latency is an inherent issue – it is just a design choice to have the application time for the dynamic side control information to be based on the HARQ-ACK transmission time. If latency is a major concern, it is possible to enable HARQ-ACK information, but still keep the application time for the dynamic side control information to be based on the PDCCH reception time (as if there is no HARQ-ACK information feedback). 

	Fujitsu
	We share the similar view with Samsung. If latency is the concern, application time for dynamic indication can be decoupled with the timing of HARQ-ACK feedback for the dynamic indication. Alternatively, HARQ-ACK feedback for dynamic indication can be optional configured by gNB.

	Intel 
	We share similar observation with Samsung that the latency depends on whether we use PUCCH or PDCCH as reference point for application delay. We can list both cases with different latency impact in the observation. 

	Nokia
	In our view side control information for an activation/deactivation of a semi-persistent configuration would be indicated via a MAC-CE which already carries a ACK/NACK feedback via PDSCH.  Additionally, configuration such as RRC signaling will also be indicated via PDSCH.

	LG
	We share the view with Samsung.

	NEC
	Support.

	Huawei, HiSilicon
	Besides the latency, ACK/NACK can be failed with a higher probability than PDCCH due to the worse uplink performance. And the ACK/NACK failure also leads to potential misalignment between gNB and NCR on the configurations/indications relevant to NCR-Fwd.

	NTT DOCOMO
	We agree with the FL observation.

	Ericsson
	It is unrealistic to believe that existing network configurations will change only because repeaters are introduced in the network. Hence, most networks will not allow and ACK/NACK to be transmitted more than every 5th slot, likely several slots after the PDCCH was received. Considering the relatively few UL slots, it is also likely that the gNB receives feedback from NCR and UE in the same UL time resource. The outcome of NACK from NCR and UE will be the same: reschedule data/signal to Ues and side control information to NCR. ACK/NACK from a UE is sufficient considering PDCCH failure is a rare event. 
The relatively sparse UL resources and the delay arising from using ACK/NACK as time reference means that the gNB needs to plan correspondingly in advance when configuring the repeater compared to scheduling Ues which is typically done in the same slot as the PDSCH. The gNB will already need to plan in advance if multi-slot repeater indication is agreed but adding additional need for planning should be avoided.

	Sony
	In our view, decoupling i) the application time for the dynamic indication and ii) the timing of HARQ-ACK feedback for the dynamic indication may typically result in i) occurring before ii). However, if PDCCH reception by NCR-MT fails, then the NCR resources related with the SCI indication are anyway wasted and the HARQ-ACK results in a new dynamic indication allocating new NCR resources. However, PUSCH/PDCCH transmissions also have their own ACK mechanisms which, when missing, will trigger recovery mechanisms between the gNB and the Ues. Is this double protection really needed? On the other hand, we believe that HARQ-ACK feedback for activation/deactivation of periodic beam indication might be useful, since this type of indication is active until further notice.

	Lenovo
	For dynamic indication of side control information, the side control information needs to be applied immediately on the forward link. The re-transmitted control information after HARQ-ACK feedback might be outdated for the access link conditions once it is decoded by the NCR-MT.

	ZTE
	We think reliability is more important than latency for the design of side control information, unexpected forwarding would lead to a more severe consequence than a late but correct forwarding.
If latency is the main concern, as a compromise, we can accept the HARQ ACK for PDCCH as optional functionality which can be determined to be enabled by gNB depending on the deployment of NCR. For example, if gNB identifies that the radio quality between NCR and gNB is always good enough, gNB may disable the HARQ ACK for PDCCH to improve the latency, otherwise, gNB can enable the functionality to improve reliability.

	IIT-K
	Share similar views as Samsung. In our Tdoc contribution [R1-2211511], we have mentioned different options for feedback which has an option decoupled from application time: 
Opt1: NCR sends feedback to gNB based on decoding of SCI
Opt2: NCR sends feedback to gNB based on NCR-Fwd operation
Opt3: NCR sends periodic feedback about the operating state to the gNB

	CEWiT
	Share similar view with SS and IIT-K

	Apple
	Share similar view as Samsung and Intel



According to the FL’s observations, the support of ACK/NACK feedback for PDCCHs carrying side control information is a majority view. Besides, as proposed/mentioned by a few companies [vivo, Fujitsu, Intel], the PDCCH carrying side control information should be unicast PDCCH. Hence, the FL recommends companies to consider the following proposal:

[bookmark: _Hlk118980500]Proposal 2-1: ACK/NACK feedback for unicast PDCCH carrying side control information is supported for NCR-MT.

	Companies are encouraged to share your views.

	Company
	Comments

	Samsung
	Generally OK with the proposal. Not sure why “unicast” is needed (RAN1 has not discussed any broadcast/multicast PDCCH for NCR for side control information). Also, it is good to discuss the latency / application time aspect in relation with the HARQ-ACK proposal. 
Therefore, we suggest the following change:
Proposal 2-1: ACK/NACK feedback for unicast PDCCH carrying side control information is supported for NCR-MT.
· FFS: whether the reference time for application of the side control information is based on the time of PDCCH reception or based on the time of PUCCH/PUSCH transmission that provides the HARQ-ACK information.


	Fujitsu
	We are supportive of the proposal and fine with the FFS added by Samsung. 
Regarding “unicast”, we think it should be remained. Since different NCRs are at different locations and serve different UEs, it is obvious that the access link beam indication, backhaul link beam indication (if any), ON-OFF information (if any) should be dedicated for each NCR and the corresponding DCI should be unicast. 

	Intel 
	We support the proposal. In our understanding, ‘unicast PDCCH’ is to exclude HARQ-ACK feedback for UE-group PDCCH, e.g., a PDCCH carrying side control information for multiple NCRs. We think it is reasonable. 

	Nokia
	Do not support as the motivation for this enhancement is not clear.

	LG
	To support ACK feedback for PDCCH carrying side control information, the discussion on how to deliver ACK information should be followed. Specifically, as we observed in our contribution R1-2211928, the indication of slot location, PUCCH resource, and codebook for ACK feedback should be discussed. Thus, we’d like to modify the proposal as follow.
Proposal 2-1: ACK/NACK feedback for unicast PDCCH carrying side control information is supported for NCR-MT.
FFS: How to determine ACK feedback resource and codebook

	NEC
	Do not support. Latency for the application time introduced by ACK/NACK feedback may lead to the indication doesn’t match with the environment.

	Huawei, HiSilicon
	We don’t support. Besides the latency and PUCCH overhead due to ACK/NACK, there is one more serious problem which is caused by feedback failure. The failure leads to misunderstanding between gNB and UE, interference will be introduced for the network.  

	NTT DOCOMO
	We are fine with the proposal.

	Ericsson
	Do not support.

	Vivo
	Support

	Panasonic
	Although we support the proposal, in what cases, it is supported are important. If the proposal means ACK/NACK feedback is supported in all cases, we don't support it.

	ZTE
	We are fine with the proposal.

	IIT-K
	We are fine with the proposal.

	CEWiT
	Support the proposal. Prefer updated version by SS

	Apple
	Support the proposal and also prefer updates by Samsung



2.2. BFD/BFR for C link
In last meeting, BFD/BFR for C link was discussed without consensus. In this meeting, several contributions carefully discussed this issue and list the reason to support BFD/BFR for C link as follows [Intel, Lenovo, Samsung, Ericsson]:
· On one hand, the radio link between gNB and NCR (including backhaul link and control link) would be quite stable considering NCR is stationary, especially when NCR is deployed with sufficient height with LOS channel. 
· On the other hand, considering potential moving blockage, NCR may encounter radio link problem, e.g., caused by some temporary blockage events due to moving obstacles in the environment or interference. Then, BFD/BFR mechanism would be useful to identify the problem and recover timely, which may also reduce the potential impact on NCR-Fwd too.
Besides, other two companies also show their support to BFD/BFR for C link [Fujitsu, IDC]. Four companies prefer legacy/existing/Rel-15 BFD/BFR mechanism [Fujitsu, Intel, Samsung, Ericsson]. One company prefer a more efficient BFD/BFR mechanism for C-link [IDC]. No company gave any reason to object the BFD/BFR for C link in contributions.

Based on the above summary, the FL thinks it is clear that the BFD/BFR mechanism can help to improve the robustness of C link when adaptive beams are adopted for C link. Considering that if fixed beams are adopted, the BFD/BFR would be unnecessary, the FL suggested to optionally support the BFD/BFR mechanism for the NCR-MT in C link.

Proposal 2-2: As an optional functionality for the NCR-MT, Rel-15 legacy BFR mechanism is supported, if the NCR-MT supports adaptive beams in C-link.
· FFS: The beahvior of NCR-Fwd when BFR happens in C link.

	Companies are encouraged to share your views.

	Company
	Comments

	Samsung
	Generally OK with the proposal. Whether this should be an optional or mandatory feature for NCR-MT can be further discussed (e.g., as part of capability discussions). For example, in Rel-15, support for BFR for a UE in FR2 is a mandatory UE feature.

	Fujitsu
	We support the proposal.
Furthermore, we think RLM can also be supported optionally for the similar reason as BFR.

	Intel 
	We are fine with the proposal.  And we share similar view with Fujitsu that RLM can also be supported. 

	LG
	Share the view with Fujitsu.

	NEC
	Support in general. We suggest to add a FFS for further study or consider the simplified BFR procedure based on the Rel-15 legacy one.

	Huawei, HiSilicon
	Support. 

	Ericsson
	Support

	Sony
	Because of the reasons given above, we support ACK/NACK feedback for activation/deactivation of periodic beam indication. The usefulness of ACK/NACK feedback for dynamic indications seems to need more discussion. 
Also, what does “ACK/NACK feedback” mean? In previous meetings, some companies argued than introducing HARQ-ACK feedback for PDCCH is a small step since it is already supported in Rel17—although for some very specific use case. However, that is only for sending and ACK bit. In it only positive ACK that is being agreed upon here? Also negative ACK?

	Vivo
	Yes

	Panasonic
	Support.

	Xiaomi
	Support

	Lenovo
	Support the proposal

	ZTE
	We don’t support this proposal. 
We are still not convinced by the necessity of BFR. As mentioned by some companies, they think BFR is useful when there is moving blockage. However, since NCR is stationary, if a moving blockage occurs, it’s more likely that the whole radio link fails for a while, and the link cannot be recovered by selecting a sub-optimal beam between NCR and gNB. We think in this case, a more reasonable solution is to reuse the legacy RLM mechanism instead of BFR.
Therefore, if this proposal is targeted to resolve the potential temporary link failure issue, we can have the following proposal:
Proposal 2-2: Rel-15 legacy RLM mechanism is supported.


	Apple
	Although we don’t think it is necessary, but if majority prefers, we are okay to support the proposal



2.3. RNTI of NCR-MT
In this meeting, one company [CMCC] proposed to discuss the RNTI of NCR-MT, such as, to reuse the C-RNTI or define a new RNTI for NCR. 
The FL recommends companies to consider following questions and share your views:
1. Do you think that the issue on the RNTI of NCR-MT needs to be considered/concluded in RAN1?
2. If your answer to the first question is yes, please provide your views on following options, e.g., which option you prefer and the reasons.
a. Reuse the C-RNTI for NCR-MT. The NCR-MT can have a C-RNTI like legacy UEs.
b. Define a new/dedicated RNTI for NCR-MT.

	Please share your views if any

	Company
	Comments

	Samsung
	Yes, RNTI for scrambling CRC of a DCI format is a PHY/L1 issue that needs to be discussed in RAN1. For any DCI format for operation of NCR-MT itself (e.g., any PDSCHs to receive RRC configuration for NCR-MT), C-RTNI can be used, which can be provided to the NCR-MT via legacy mechanisms of random access procedure. 

	Fujitsu
	1. Yes, RNTI is used for srambling CRC of DCI and thus should be discussed in RAN1.
2. At least for DCI without side control information (e.g. fallback DCI), C-RNTI can be used. For DCI with side control information (for dynamic indication or for (de-)activation of SP configuration), a new RNTI can be used.

	Intel 
	1. We think this can be concluded in RAN1. 
2. We think C-RNTI is sufficient. 

	Nokia
	RNTI for NCR-MT can be discussed in RAN1.  As of now there has been no discussion on which search space side control information may be transmitted in.  Other side control information such as slot format indication has generally been transmitted in CSS.  Blind decoding for additional DCI related to SCI may produce additional processing demand on the NCR which needs to be considered.

	LG
	1. Yes, RNTI for CRC scrambling of DCI should be discussed in RAN1.
2. For DCI carrying aperiodic side control information, C-RNTI can be reused or new dedicated RNTI can be used. 
In addition, in order for NCR-MT to distinguish between DCI for activation/deactivation of semi-persistent side control information and DCI for side control information, DCI for activation/deactivation of semi-persistent side control information can be CRC scrambled by a dedicated RNTI, where the RNTI is different with a RNTI used for DCI for side control information.

	Huawei, HiSilicon
	Yes. We prefer to define a new /dedicated RNTI for NCR-MT receiving side control information. 

	NTT DOCOMO
	1. Yes
2. We think option a. can be used for DCI with/without side control information. 

	Ericsson
	For the DCI 2_x we will need a new NCR-MT specific RNTI for access link beam indication, similar as AI-RNTI for DCI 2_5 for the IAB-MT. AI_RNTI was agreed by RAN1.

	Sony
	1. Yes, this can be concluded in RAN1. 
2. We can support an additional .RNTI for SCI, to logically distinguish messages that apply to NCR-MT from those that apply to NCR-Fwd.

	Panasonic
	1. Yes
2. Option 2 should be sufficient.

	Xiaomi
	Yes, the RNTI of NCR-MT needs to be considered/concluded in RAN1. 
Option b, we prefer to define a new RNTI for NCR-MT.

	Lenovo
	1.Yes, RNTI for NCR should be discussed in RAN1
2. Either C-RNTI or a new NCR-specific RNTI can be used for scrambling the PDCCH carrying the side control information. 

	ZTE
	We are fine to discuss the RNTI issue, it’s within the scope of RAN1.
As for C-RNTI or NCR-RNTI, we think it depends on whether the DCI is for NCR-MT or NCR-Fwd. For example, for NCR-MT initiating random access procedure, it can be allocated with a C-RNTI similar as legacy UE to decode the DCIs for NCR-MT. As for the DCI carrying side control information, CRC can be scrambled by a new NCR-RNTI, which means that such DCI is only detectable by NCR for the functionality of NCR-Fwd, so that the DCI is totally transparent to UE.
In summary, C-RNTI can be used for NCR-MT related DCIs similar as legacy UE, and NCR-RNTI can be used for NCR-Fwd related DCI, in other words, the DCI carrying side control information.

	Apple
	Yes, it should be concluded in RAN1 and C-RNTI or NCR-RNTI could be used



Besides, two companies [vivo, Nokia] proposed that the PDCCH carrying side control information should be scrambled by NCR-MT-specific RNTI/NCR-specific RNTI. From the point of the FL’s view, this proposal is literarily reasonable. The potential problem behind this proposal maybe that whether companies share the same understanding on the meaning of ‘NCR-MT-specific RNTI/NCR-specific RNTI’.

3. Please share your views on the RNTI used to scramble PDCCH carrying side control information.

	Please share your views if any

	Company
	Comments

	Samsung
	For a new DCI format that provides dynamic side control information for NCR-Fwd, corresponding CRC can be scrambled by a new RNTI that is configured to the NCR-MT.

	Fujitsu
	A new RNTI can be used. In addition, an NCR has a dedicated new RNTI value (i.e. different NCRs are not configured with a same new RNTI value).

	Intel 
	We’re not sure whether the intention is to use different RNTI for side control information for NCR-Fwd and NCR-MT. In our understanding, if RAN1 agrees to support new DCI format for side control, then, no need to use different RNTI. But if RAN1 agrees to use same DCI format for side control and NCR-MT, RAN1 needs to discuss, how to differentiate these two cases. Using different RNTI can be one option. We think we should first determine whether new DCI format is used, and then, come back to this issue. 

	Nokia
	As mentioned previously, effort should be made to process side control information efficiently to minimize NCR constraints.  This can include NCR-specific PDCCH to limit blind decodes and avoid competing with scarce resources for UE control information.

	LG
	For DCI carrying aperiodic side control information, C-RNTI can be reused or new dedicated RNTI can be used. 
In addition, in order for NCR-MT to distinguish between DCI for activation/deactivation of semi-persistent side control information and DCI for side control information, DCI for activation/deactivation of semi-persistent side control information can be CRC scrambled by a dedicated RNTI, where the RNTI is different with a RNTI used for DCI for side control information.

	NEC
	YES, RNTI is necessary for base station to recognise NCR.
And the second solution is slightly preferred to facilitate base station distinguish NCR from normal UEs.

	Huawei, HiSilicon
	Same as the reply in the above table. 

	NTT DOCOMO
	We think C-RNIT can be reusred.

	Ericsson
	The RNTI must be related to the NCR-MT since that is the function entity used for accessing the network. We agree with Nokia that MT RNTI can be limited to MT-specific search space.

	Panasonic
	We think a new RNTI could be defined for the NCR-Fwd.

	Xiaomi
	We prefer to define a new RNTI for NCR-MT.

	ZTE
	We prefer to define a new RNTI to scramble the CRC of a new DCI carrying side control information.

	ETRI
	We prefer to define a new RNTI for NCR-MT.

	Apple
	We prefer to define new RNTI



2.4. Initial access/random access for C link
In this meeting, three companies [ZTE, CATT, Samsung] propose to support legacy initial access/random access procedures for NCR-MT in C link.
The FL recommends companies to consider following questions and share your views if any:
1. Do you think initial access/random access for C link needs to be considered/concluded in RAN1?
2. If your answer to the first question is yes, please provide your views on the support of legacy initial access/random access procedures.

	Please share your views if any

	Company
	Comments

	Samsung
	RAN1 procedures for initial/random access, as captured in [TS 38.213], apply to NCR-MT, with Rel-15 procedures as baseline.

	Fujitsu
	1. We are fine with conclude initial/random access in RAN1.
2. We do not think any enhancement is needed. The legacy initial/random access can be used as it is. 

	Intel 
	1. We’re think to conclude it in RAN1
2. We think reusing legacy procedure from RAN1’s point of view is reasonable. RAN1 does not touch potential enhancement carried in PDSCH/PUSCH during RACH procedure, which is RAN2’s scope. 

	Nokia
	Agree that NCR should support legacy random access procedure, in particular if authorization procedures as agreed in RAN2/3 require RACH procedure.

	LG
	Share the view with Fujitsu.

	Ericsson
	No need to consider from RAN1 p.o.v.

	Panasonic
	We think the legacy random access procedure is sufficient for NCR-MT.

	Lenovo
	We think the legacy procedure for initial/random access can be reused for NCR-MT

	ZTE
	We think we can conclude to reuse legacy initial access procedure, which means dedicated RACH resource is precluded for NCR. As for Rel-15 or Rel-16 RACH, we think these can both be supported, because for a stationary network node with fixed RTT between gNB and NCR, 2-step RACH is more preferred to reduce the latency of RRC establishment. 

	IIT-K
	Legacy initial/random access can be reused for NCR-MT

	CEWiT
	The legacy mechanism in current spec can be reused for NCR-MT.

	ETRI
	Legacy initial/random access can be reused for NCR-MT

	Apple
	We think that it can be concluded in RAN1 and the legacy procedure for initial/random access can be reused for NCR-MT



2.5. Issues relevant to capabilities/features of NCR-MT

The company views on issues relevant to capabilities/features of NCR-MT are summarize as follows:
Methodology/basic assumptions/baseline:
· Methodology:
· Panasonic: At first, to identify what functions may be possibly different or reduced from UE functions in RAN1. Then to discuss possible modifications or reductions respectively as the next step.
· Basic assumptions/baseline
· NCR-MT inherits the same legacy features as those defined for a UE.
· Apple, Qualcomm
· Use the identified and agreed IAB-MT capabilities as a starting point for repeater-MT capabilities.
· Ericsson.
· It is not essential to support of all mandatory features for an NCR-MT. Feature reduction is necessary.
· Intel
Capability report:
· ZTE: Legacy capability reporting mechanism is reused at least to report the NCR-MT capability
· Intel: Support NCR capability report for both NCR-MT and NCR-Fwd, such beam relevant information and passband information
· Lenovo: 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.
· Qualcomm: NCR-MT’s capability report follows the same framework as legacy UEs (i.e., via RRC)

Details of capabilities/features:
· Features related to beams in C-link:
· CSI RS/CSI measurement
· CATT: The Rel-15 CSI measurement and report can be reused.
· 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.
· SRS/sounding procedure
· HW: {codebook} based usage is necessary for NCR-MT in C-link, {beamManagement} based usage can be optional with NCR-MT capability reporting
· CATT: The Rel-15 legacy sounding procedure can be reused
· 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.
· 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
· CATT: The beam management can also follow the process of Rel-15.
· Features related to PDCCH carrying side control information
· ETRI: RAN1 to consider reduced monitoring occasion (MO) of SCI subject to the NCR capability
· Features related 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.
· Fujitsu: NCR-MT will at least support DCI formats 1_0/0_0 and DCI formats 1_1/0_1
· CATT:
· The minimum frequency gap between C-link and backhaul link is required to ensure no interference for each other when they transmit simultaneously.
· The required minimum frequency gap depends on NCR’s simultaneous UL transmission capability, which needs to be reported to gNB. 
· Advanced capability NCR can also dynamically switch between simultaneously and TDM way. The details of the signaling and rules for dynamic switching need to be discussed.
· Lenovo: Support reporting the RF characteristics of NCR-Fwd including beam type of the access link to gNB during the access procedure of the NCR-MT
· DOCOMO: NCR-MT should support related UE features of CSI-RS and SRS for RRM/RLM and adaptive beam management for maintaining C-link and backhaul link.
· Samsung: Support scheduling request (SR) for the NCR-MT, with Rel-15 procedures as the baseline
	[bookmark: _Hlk119368681]Please share your views if any

	Company
	Comments

	Samsung
	For capabilities supported by NCR-MT and NCR-Fwd, L1 feature / capability information can be discussed by RAN1, but signalling details are RAN2/3 scope. 
For supported features / capabilities by NCR-MT, L1 features and corresponding procedures adopted for UEs in Rel-15 can be generally considered as baseline for NCR-MT, while mandatory or optional aspect can be further discussed in the capability discussions. 

	LG
	In our view, the basic L1 feature required for the operation of NCR-MT may not much different from that of IAB-MT. In order to discuss the mandatory features of NCR-MT, rather than repeating the discussion similar to that in Rel-16 IAB, we propose to consider these L1 mandatory features of IAB-MT as mandatory features in NCR-MT as a baseline.

	Huawei, HiSilicon
	Capability can be discussed later when the major part is finished. 

	NTT DOCOMO
	We prefer to discuss the methodology/basic assumptions/baseline at first.

	Ericsson
	RAN1 did a corresponding exercise for the significantly more capable IAB node. Companies should motivate why a repeater needs a more advanced legacy UE feature set than IAB nodes. Additionally, RAN2 has already started discussions on capabilities.

	Panasonic
	If basic principle is "NCR-MT inherits the same legacy features as those defined for a UE" or "from IAB-MT", the detailed capability discussion can be later. These the methodology/basic assumptions/baseline should be carried out.
If basic principle is NCR-MT functionality is designed from scratch, earlier discussion is necessary as it greatly impact the amount of required discussion.

	Mediatek
	We share similar view with Samsung that compared with discussing UE features one by one, it is more efficient to consider features in legacy as baseline, and discussing whether it’s optional or mandatory later.

	ZTE
	Generally we think NCR can have reduced capability compared with legacy UE, so that NCR can have lower implementation complexity.
More specifically, since adaptive beam is optional capability of NCR-MT, it’s reasonable to make all the beam related mandatory features as optional for NCR. Besides, NCR is a stationary node, then the mobility related capability can be removed.
We are OK to discuss mandatory and optional capabilities in later phase, but for now, we may conclude on the capability report method for NCR-MT, e.g. the capability of NCR-MT is reported via RRC signalling same as legacy UE. The capability report of NCR-Fwd can be separately discussed in 9.8.1.

	Apple
	We share similar view as Samsung and Mediatel



2.6. Others
2.6.1. Drafting a reply to the LS from RAN4

According to the Chairman’s instruction, this issue should be discussed in section 5. The related proposals from the contributions submitted to 9.8.2 are summarized here as a reference.

In LS R1-2210818 (R4-2217506), RAN4 asked two questions to RAN1:
Question 1: whether NCR-MT part support any UL transmission? if there is any UL transmission, please show some information of UL transmission, e.g is it PUCCH, PUSCH or SRS or some feedback for the PDSCH or control information?
Question 2:  RAN4 would like to check with RAN1 whether there is any concern to support the FR1 NCR beamforming?
In section 9.8.2, two companies [Intel, Nokia] discussed the reply to RAN4 LS which are summarized as follows:
· Reply to question 1:
· Intel: RAN1 provides response to RAN4 that NCR-MT supports UL transmission, including PRACH, PUSCH, PUCCH and SRS. HARQ-ACK and CSI feedback is supported
· Nokia: Indicate to RAN4 that legacy (i.e. Rel-17) PUCCH, PUSCH, and SRS are supported without enhancement by NCR-MT for the purpose of supporting L1 measurement and reporting and HARQ-ACK.
· Reply to question 2 on the concerns to support the FR1 NCR beamforming:
· Intel: RAN1 confirms beamforming in FR1 supported by RAN1. Whether beam correspondence can be held in FR1 and potential impact on beam information indication (if any) should be further discussed in RAN4 and RAN1
· Nokia: Indicate to RAN4 that FR1 NCR beamforming may be supported but there is concern regarding previous RAN1 agreements requiring NCR-Fwd to support DL/UL beam reciprocity, particularly as they relate to paired spectrum.

3. Round 1
Proposed proposals:

Proposal 2-2: As an optional functionalityies for the NCR-MT, Rel-15 legacy BFD/BFR/RLM mechanisms are is supported, if the NCR-MT supports adaptive beams in C-link.
· FFS: The beahvior of NCR-Fwd when BFR/RLF happens in C link.

This proposal was agreed on Monday online session as follows:

Proposal 2-2: 
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.




4. Round 2
4.1. ACK feedback for PDCCH carrying side control information

In Round 1, the ACK feedback for the PDCCHs carrying side control information was carefully discussed. The discussion is summarized as follows:
· “Is the link between the gNB and the NCR reliable enough for the transmission of the PDCCHs carrying side control information?”
· 10 companies input that it is not enough
· 3 companies think that it is enough
· 2 companies think the link is generally reliable and the ACK is only required by some cases or the link can be enhanced by some manners other than the ACK feedback of the PDCCHs.
· The potential consequence of the detection/decoding failure of the PDCCH carrying side control information (is the ACK feedback much needed?)
· Two opinions were summarized based on the contributions for companies’ discussion in Round 1:
· Option 1: It is similar to the consequence of the detection/decoding failure of the PDCCH of legacy Ues or legacy IAB-MT (in traditional backhaul link)
· Option 2: It is more serious than the consequence of the detection/decoding failure of the PDCCH of legacy Ues or legacy IAB-MT (in traditional backhaul link), e.g., the link reliability of the Ues served by the NCR may be impacted.
· 12 companies support option 2. 
· Some companies further pointed out that in 9.8.1 it is being discussed that multiple beam indications within one DCI, so missing a DCI can potentially impact multiple UEs. 
· 3 companies shared their views that the consequence of decoding failure of PDCCH depends on whether the side control information carried by the PDCCH will take effect for a long time. 
· 1 company said that the likelihood of an event occurring and the consequence when the event occurs should be discussed together. Even though the consequences may be more severe if the repeater fails to detect PDCCH (depending on how many UEs are being served via the repeater), the likelihood of a failed PDCCH in a stationary and planned (LoS) deployment is magnitudes lower than that of a mobile UE.
· “Whether the side control information carried by the PDCCH will take effect for a long time”
· After Round 1, it seems a common sense that the side control information carried by PDCCH can at least be a dynamic indication. It can also be an activation/deactivation of semi-persistent/semi-static configurations which depends on the ongoing discussion in 9.8.1 and will be decided in 9.8.1.
· The potential usage/benefit of ACK feedback of the PDCCHs carrying side control information
· Based on the contributions, the FL has following observation:
· The main purpose of introducing ACK/NACK feedback for the PDCCH carrying side control information is to avoid the potential misalignment between the gNB and the NCR on the configurations/indications relevant to NCR-Fwd.
· ACK/NACK feedback for the PDCCH carrying side control information can also help the gNB to derive the reason of the failure of UE reception or gNB transmission, e.g., whether the failure is caused by incorrect link adaptation or beam setting for UEs or by a miss detection of side control information by the NCR.
· 13 companies agreed with the observation. 
· 4 companies were reluctant to agree that any benefit can be provided by the ACK feedback for the PDCCHs carrying side control information. They input that the misdetection of ACK at gNB can happen as well since the UL link will have most probably low quality.
· On the potential inherit latency caused by the ACK feedback of PDCCHs. 
· Based on the contributions, the FL has an observation following observation:
· The ACK/NACK feedback for PDCCHs carrying side control information may lead an inherit latency of the application of the side control information compared with the case without ACK/NACK feedback, if 
· In case that ACK/NACK feedback of PDCCHs carrying side control information is not supported, the arrival time of a PDCCH which carries a side control information is assumed as the reference of the application time of the side control information; and,
· In case that ACK/NACK feedback of PDCCHs carrying side control information is supported, the time when the ACK/NACK feedback is sent is assumed as the reference of the application time of the side control information.
· Potential impacts of the inherit latency:
· The impact of the inherit latency may need further study if the side control information is a dynamic indication.
· The impact of the inherit latency may be marginal if the side control information is an activation/deactivation of semi-static/semi-persistent configurations or an indication with a duration comparable with that of the Rel-17 TCI indication.
· Note: Here ‘dynamic indication’ means that the effective duration of the indication is short. The indication may be relevant to a dynamic scheduling of UE(s) served by the NCR.
· 10 companies supported this observation.
· Other companies did not directly comment on the fact that the occurrence of the inherit latency depends on what kinds of assumptions are made. 
· Hence, it can be concluded that the inherit latency does not always occur which depends on the assumptions.

About 10 companies support the ACK feedback of the PDCCHs carrying side control information and another 3~4 companies have concerns on the ACK feedback of PDCCHs for NCR-MT. Although the discussion is still controversial, the support of the ACK feedback of the PDCCHs carrying side control information seems still a majority view. Besides, some companies pointed out NACK is not feasible. The FL agrees with it and would like to clarify that NACK is not the intention. 
The proposal 2-1 is updated as follows for Round 2 discussion:

Proposal 2-1-v1: ACK feedback of the PDCCHs carrying side control information is supported for NCR-MT.
· FFS: Whether the reference time for application of the side control information is based on the reception time of the PDCCH or based on the transmission time of the PUCCH/PUSCH carrying the ACK feedback.
· FFS: How to determine the resource and codebook of the ACK feedback.

	Please share your views if any

	Company
	Comments

	Nokia
	Do not support. As noted earlier, the primary uncontroversial use case for PDCCH seems to be a dynamic indication for beam control which would not create a significant misalignment issue between the NCR and parent gNB. If a dynamic indication is not received, the NCR would by default be off and UE channels would not be forwarded.  This would result in poor link quality for the UEs but based on the assumption that link quality for NCR-MT should have higher quality than connected UEs this impact should be negligible.  We do not expect to support activation/de-activation of semi-persistent configuration via PDCCH, but if in the event this is agreed, then we can discuss ACK for PDCCH at that time.

	CEWiT
	Support the proposal.

	ZTE
	Support the proposal.
First of all, as evaluated in our contribution R1-2211108, the performance requirements for PDCCH can not be always satisfied for scenarios with NCR deployments. We should guarantee the reliability of side control information to ensure the NCR is under the full control of gNB, otherwise all the UEs served by the NCR will be impacted by the improper beam for forwarding.
Secondly, the spec impact is very limited to introduce the HARQ ACK for PDCCH carrying side control information, because we can totally reuse the HARQ ACK mechanism of SPS release and TCI state update as shown below.
	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.


Lastly, if the latency is the main concern, we can further discuss the application time as in the first FFS.
In all, it’s essential to introduce HARQ ACK for PDCCH carrying side control information, and there is no technical issue to prevent that.

	IIT-K
	Support the proposal. Agree with the explanation provided by ZTE.

	Sony
	We support ACK/NACK feedback of PDCCH for activation/deactivation of semi-static beam indication, e.g., for turning ON/OFF a periodic beam indication. 
The usefulness of ACK/NACK feedback of PDCCH for dynamic indications seems to need further discussion. A problem is that latency increases if the application time is the time of transmitting the ACK/NACK feedback. If the application time is the time of receiving the PDCCH, by the time the ACK/NACK feedback is sent the indication in the PDCCH has been applied; but this is true only if the PDCCH was received correctly—otherwise, a NACK is sent back and the TD resources indicated by the PDCCH have been wasted. 

	Lenovo
	We can accept the proposal if the majority support it. However, we think there could be other ways to enhance the reliability of the C-link with less impact on the latency of applying the side control information such as using higher AL for the DCI format carrying the side control information.

	Ericsson
	Do not support. We have made our case previously. In addition, we have the following comments:
1. ZTE claims their simulation shows backhaul link is not sufficiently robust. We do not think the repeater node will be deployed based on statistical models as are used in 3GPP
2. The supporting companies said without HAQR there will be impact to served UEs. If the channel quality is not improved (e.g., by planning), the impact is same: rescheduling the data to UE and side control info to repeater node
3. The link quality can anyway be assessed based on NCR-MT and/or UE reports. For a stable link, even such measurements  are not needed.

	Fujitsu
	In general, we are supportive of the proposal.
According to the discussion in the 1st round, the majority companies agree that the link between gNB and NCR is not reliable enough in some cases (that is also why we agreed to support BLM/BLR/RLM) and the consequence of PDCCH detection failure is more serious than legacy UE/IAB-MT. So, it is beneficial to support HARQ-ACK feedback for the PDCCH.
Regarding the 1st FFS, we are open for discussion. And considering companies’ concern on latency, as we commented in the 1st round of discussion, taking the reference time for application of the side control information based on the time of PDCCH reception is a good choice to achieve trade-off between reliability and latency.
Regarding the 2nd FFS, maybe the “resource” can be changed as “PUCCH resource”.



4.2. BFD/BFR for C link
(none)
4.3. RNTI of NCR-MT
In Round 1, 12 companies supported to reuse legacy initial access procedure.16 companies input their views on the RNTI of NCR-MT. It was confirmed by almost all companies that both of the random/initial access procedure and the RNTI of NCR-MT need to be considered/concluded in RAN1. Based on the companies’ input, the FL recommend companies to consider the following proposal:
Proposal 2-3:
· Legacy initial/random access procedure is supported for NCR-MTs in C link. 
· Note: No additional enhancement is necessary from RAN1 point of view.
· An NCR-MT can obtain a C-RNTI via the legacy initial access procedure. The CRC bits of the PDCCHs carrying side control information are scrambled by
· Option 1: the C-RNTI.
· Option 2: a new RNTI defined for NCR-MTs.

	Please share your views if any

	Company
	Comments

	Nokia
	Support the proposal.  Preference for Option 2.

	CEWiT
	Support proposal. Our preference is Option 2. 

	ZTE
	Support the proposal. Prefer Option 2.

	IIT-K
	Support the proposal. Prefer Option-2

	Sony
	Support. We prefer option 2.

	Lenovo
	Support. Both options are fine, and we slightly prefer option 2.

	Ericsson
	Support, prefer Option 2.

	Fujitsu
	Our preference is Option 2.
In our view, a new RNTI is needed, regardless of whether a legacy DCI format or a new DCI format is used. If a legacy DCI format is used, a new RNTI is needed to identify whether it is used for side control information. Otherwise, we need to specify special value of some fields in the DCI format, which is more complicated than using a new RNTI and not preferred. If a new DCI format is introduced, probably it would not be used for PDSCH/PUSCH scheduling. In the legacy, only DCI format used for PDSCH/PUSCH scheduling uses C-RNTI. Following the legacy framework, the new DCI format requires a new RNTI.
In addition, we observed that Option 2 is the majority view in the 1st round of discussion and the comments above, maybe it can be concluded to Option 2. 



4.4. Proposed proposals:

Proposal 2-1-v1: ACK feedback of the PDCCHs carrying side control information is supported for NCR-MT.
· FFS: Whether the reference time for application of the side control information is based on the reception time of the PDCCH or based on the transmission time of the PUCCH/PUSCH carrying the ACK feedback.
· FFS: How to determine the resource and codebook of the ACK feedback.

Proposal 2-3:
· Legacy initial/random access procedure is supported for NCR-MTs in C link. 
· Note: No additional enhancement is necessary from RAN1 point of view.
· An NCR-MT can obtain a C-RNTI via the legacy initial access procedure. The CRC bits of the PDCCHs carrying side control information are scrambled by
· Option 1: the C-RNTI.
· Option 2: a new RNTI defined for NCR-MTs.

5. Round 3

(TBD)
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