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0. Introduction
In this summary, the maintenance issues on side control information and NCR behavior for NCR are discussed. Additionally, all TPs are listed in the Appendix as reference.
1. Maintenance issues for NCR
1.1. Company view
According to companies’ contributions, couples of issues are proposed by companies on maintenance issues for NCR with details listed below. Companies are encouraged to provide the inputs, especially considering the discussion in previous meeting. Moreover, it should be noticed that “For Rel-18 maintenance, only essential corrections will be considered” as suggested by Chair. 
1.1.1. Backhaul link beam after BWP switching
In RAN1#114bis, the following proposal has been discussed without consensus on BH-link beam indication via dedicated MAC-CE, when an active BWP of the C-link is switched, until reception of a new dedicated MAC-CE for the new active BWP, which beam will be used for backhaul link.
	Proposal in RAN1#114bis
For BH-link beam indication via dedicated MAC-CE, when an active BWP of the C-link is switched, until reception of a new dedicated MAC-CE for the new active BWP, down-select from the following options for the beam of the BH-link:
· Option 1: Same as the old BH-link beam (i.e., based on the TCI state index or SRI indicated by the previous MAC-CE and from the old active BWP);
· Option 2: Same index as the old BH-link beam but from the new active BWP (i.e., based on the TCI state index or SRI indicated by the previous MAC-CE but from the new active BWP);
· Option 3: The default BH-link beam corresponding to the new active BWP.


In this meeting, companies’ views are summarized as below:
For BH-link beam indicated via dedicated MAC-CE, when an active BWP of the C-link is switched, until reception of a new dedicated MAC-CE for the new active BWP,
· Option 1: Same as the old BH-link beam (i.e., based on the TCI state index or SRI indicated by the previous MAC-CE and from the old active BWP);
· Supported by ZTE, Spreadtrum, China Telecom, ETRI
· Option 2: Same index as the old BH-link beam but from the new active BWP (i.e., based on the TCI state index or SRI indicated by the previous MAC-CE but from the new active BWP);
· Supported by Samsung
In addition, ETRI also clarifies that UE behavior for the old MAC CE indication in the new active BWP is not an issue only for NCR but also for normal UEs as well, and the current specification TS 38.321 already clarifies the corresponding UE (and NCR-MT as well) behaviors.
According to the above companies’ input, majority companies prefer Option 1 such that the backhaul link beam is not changed during and after BWP switching until reception of a new dedicated MAC CE. Additionally, as discussed in RAN1#104-bis, FL clarifies that Option-1 is also aligned with the discussion in [112bis-e-R18-MAC_CE-01]. Then, similar proposal is recommended also in this meeting and no spec change is needed for this issue.
Proposal 1 as conclusion:  For BH-link beam indication via dedicated MAC-CE, when an active BWP of the C-link is switched, the BH-link beam determined by the last MAC CE before BWP switching is applied until the reception of a new MAC-CE in the active BWP.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo
	Support 

	Ericsson
	Support in principle, with a proposed modification:
For BH-link beam indication via dedicated MAC-CE, when an active BWP of the C-link is switched, the BH-link beam, determined by the last MAC CE before BWP switching, is applied until the application of a new MAC-CE, received in the active BWP.

	Apple
	Support and fine with Ericsson’s updates

	Huawei, HiSilicon
	We think the current spec has already supported the above proposal, since the last BH-link beam will always be applied until an updated beam by a next MAC-CE / default beam.

If the NCR receives an indication of a TCI state for receptions on the backhaul link in a MAC CE command, or an indication of a unified TCI state or of an SRI for determining a spatial filter for transmissions on the backhaul link in a MAC CE command, the NCR applies the MAC CE command from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command,  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission. 

	Panasonic
	We support the proposal.

	NEC
	Support.

	Samsung
	Do not support. This conclusion violates the previous agreement on ‘active BWP is used for MAC-CE based BH link beam indication’. In our view, it is more natural to the TCI state in the target BWP after the change, which is also consistent with the existing TCI indication framework in MIMO, as copied below.

** Excerpt from TS 38.214 v18.0.0, Clause 5.1.5
[bookmark: _Hlk86865630]When the bwp-id or cell for QCL-TypeA/D source RS in a QCL-Info of the TCI state is not configured, the UE assumes that QCL-TypeA/D source RS is configured in the CC/DL BWP where TCI state applies.

	CATT
	For BH-link beam indication via dedicated MAC-CE, when an active BWP of the C-link is switched, the BH-link beam determined by the last MAC CE before BWP switching is applied used until the reception of a new MAC-CE in the active BWP.

	Sony
	Support.

	LG
	According to what have been agreed so far, option 3 in previous meeting, i.e., default beam of the new active BWP, will be the NCR’s behavior. We do not see strong reasons to introduce additional rule for the backhaul link beam determination unless it is problematic.

	ETRI
	As we discussed in our tdoc, the existing spec already covers various behaviors per different conditions. We don’t think any new decision is required.

	Fujitsu
	OK with the proposal. 

	Nokia
	Fine to support for clarity.


1.1.1.1. Summary of the 1st round
According to the inputs, it seems that majority’s fine with the FL’s proposal with some editorial changes.
Then, the following updated proposal is made:
Updated Proposal 1 as conclusion:  For BH-link beam indication via dedicated MAC-CE, when an active BWP of the C-link is switched, the BH-link beam determined by the last MAC CE before BWP switching is used until the application of the beam indicated by a new MAC-CE received in the active BWP.
1.1.2. BFR related issue
 [Samsung (TP-15), Panasonic] mention that after BFR complete, until reception of dedicated beam indication for NCR-Fwd backhaul link or for NCR-MT, the DL/UL beam for NCR-Fwd is adjusted to the new beam identified in the BFR procedure. 
However, according to the following agreement reached in RAN1#112 and endorsed draft CR for TS 38.321, after BFR completion, NCR-Fwd resumes using the last forwarding configuration before beam failure detection. 
	Agreement in RAN1#112
Once beam failure is detected in C link by NCR-MT, NCR-Fwd is OFF until the beam failure recovery is completed.
Draft CR for TS 38.321
3> if the Random Access procedure was triggered by beam failure recovery for NCR-MT:
4>indicate to NCR-Fwd to resume forwarding using the last forwarding configuration received by NCR-MT as part of side control information before beam failure detection;


Additionally, [ZTE] proposes that even for the case (corner case) that the MAC CE indicated beam is same as the beam of C-link, by following the last configuration, the system still works and regarding the potential degradation, it will up to gNB to reconfigure the beam instead of defining a new behaviour.
Then, from FL’s perspective, this issue has been discussed in RAN2 and it has been specified that last forwarding configuration, which from RAN2’s perspective refers to all beam indications for both AC link and BH link, will be reused after BFR, no need to further discuss this issue.
Moreover, regarding on the proposal from [CATT] to clarify the “latest configuration” which will be reused after the BFR and prefer only reuse the RRC and MAC CE configured part, as clarified in RAN1#114-bis meeting, all indication including the dynamic indicated beams are part of last configuration. Then, from FL’s perspective, no additional efforts are required.
Additionally, [Huawei (TP-6)] proposes to introduce discussion on beam failure for backhaul link with different criteria compared to the C-link. Meanwhile, the occurrence of failure will be reported by NCR-MT. This TP is also discussed in RAN1#114-b and as clarified, from FL’s perspective, introducing BFR procedure for NCR-Fwd is an additional optimization, no additional changes are needed.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo
	Agree with FL.

	Ericsson
	Although we think this may be a corner case, we also think the FL’s conclusion may be problematic, in particular for the backhaul link. Beam failures happen for a reason, and using the same configuration after BFR as before may mean that the problem may not be fixed. In our view, the only TCI state that both gNB and NCR know is working is the new TCI state determined during BFR. We think that for the backhaul link, this TCI state should be used until another configuration is received.

	Apple
	We tend to agree with Ericsson, that probably for BH-link, it would make sense that new TCI is used. However, this would make sense if same TCI was applied for both C-link and BH-link before BFR. However, if BH-link had different beam than C-link, then we could reuse the old TCI for BH-link

	Huawei, HiSilicon
	On the first issue, we also think that it is better that the BH link can use the new beam identified in the BFR procedure.
On the third issue, the current C-link will fail at a much lower RSRP threshold than that for the NCR-Fwd, and we believe the problem should be considered.

	Samsung
	Agree with Ericsson/HW that if BFR occurs, it means that the corresponding BH link is not working for some reason, and the newly identified TCI state should be used for the BH-link of NCR-Fwd.

Also, the current RAN2 spec (i.e., TS 38.321) says “indicate to NCR-Fwd to resume forwarding using the last forwarding configuration received by NCR-MT as part of side control information before beam failure detection” – this refers to Access link only. There is no precedence in RAN1 or RAN2 to use the term ‘forwarding configuration’ to refer to BH-link or BH beam – it is commonly understood to refer to configurations for P/SP/AP beam indication on the Access link. In addition, the term “configuration” is not applicable to the BH-link, as none of the three specified cases for BH beam rely on RRC configuration. 

	CATT
	Even no TP is needed, we still need a clarification for the ‘latest configuration’.  

It is RAN1 understanding that the latest configuration refers to all the previous RRC , MAC CE and DCI indicated configuration.

	LG
	Agree with FL.

	ETRI
	Agree with Samsung that “using the last forwarding configuration” refers to access link only.

	Fujitsu
	Agree with FL.



1.1.2.1.  Summary of the 1st round
For the 1st issue of BFR, it seems that there is slight majority with preference to fix the case for backhaul link beam determination after the BFR. From FL’s perpsective, it’s only valid if the same beam is used for backhaul link as the C-link, and only for the case with MAC CE indication. 
Then, the following proposal is made with relevant TPs:
Updated Proposal 2 :  For BH-link beam after BFR complete, the following TP for TS 38.213 Clause 20 is accepted:
	Reason for change:
The beam of backhaul link after BFR complete is not clear defined if the previous one is indicated by MAC CE and reusing the legacy one may lead to performance degradation.
Summary of change:
The additional description on how to determine the beam for backhaul is added.
Consequences if not approved:
The legacy beam before BFR is used for backhaul link, which may lead to the performance degradation .
20	 Network controlled repeater
< Unchanged parts are omitted>
When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11, TS 38.321]. After 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where an NCR-MT detects a DCI format with CRC scrambled by C-RNTI,
· If a TCI state for receptions on the backhaul link indicated in NCR Downlink Backhaul Link Beam Indication MAC CE [11, TS 38.321] is same as a TCI state for receptions on the control link before beam failure detection as described in clause 6,
· receptions on the backhaul link  using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) qnew
· if a spatial filter for transmissions on the backhaul link indicated in NCR Uplink Backhaul Link Beam Indication MAC CE [11, TS 38.321] is same as a spatial filter for transmissions on the control link before beam failure detection as described in clause 6,
· transmissions on the backhaul link use the same spatial filter as the one corresponding to qnew
The NCR can be provided, through the NCR-MT, tdd-UL-DL-ConfigurationCommon and can be additionally provided tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the backhaul link or transmits on the access link only in symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon and, if provided, tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the access link or transmits on the backhaul link only in symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon and, if provided, tdd-UL-DL-ConfigurationDedicated.
< Unchanged parts are omitted >



For the 2nd issue, as common understanding in RAN1, the following is clarified: “The latest configuration refers to all the previous RRC , MAC CE and DCI indicated configuration.”.
1.1.3. Guard interval between non-simultaneous and simultaneous transmission [Closed]
[Nokia] proposes that NCR-MT reports capability for minimum guard interval between time domain resources configured for backhaul link transmission/reception without simultaneous NCR-MT transmission/reception and time resources configured for backhaul link transmission/reception with simultaneous NCR-MT transmission/reception. The illustration can be found in the following figure, there could be scenarios where the NCR-Fwd is incapable of switching beams quickly enough for appropriate configuration. 

[image: ]
[bookmark: _Ref149635770]Figure: Illustration of minimum required guard interval for backhaul link beam-switching

From FL’s perspective, according to the existing spec, the “beam”, which will be used in each segment illustrated above, is already known at NCR-Fwd side including the associated time. Then, this issue is equivalent to the discussion on “Beam switching speed” in Release 15. According to the following description in TS 38.817-02, it can be found that the same principle can be applied in the above case, and impacts of beam switching will be handled by the CP along with scheduling of C-link if needed.
	9.10.2 Estimated switching speed
The direction of the beam from a phased array is changed by adjusting the phase of the signal applied to each of the elements in the antenna array. This may be implemented in a number of ways:
- Digital beam forming – in this case the phase is adjusted in the baseband – it can be considered that the time taken to adjust beam direction is so fast it is negligible.
- Analogue beam forming
          - Analogue phase shifters – devices which implement a controllable phase shift such as PIN diodes. This is probably the slowest reacting method of phase shift, such circuits have a reaction time in the 10s of ns and a worst case of 100ns can be considered.
          - Switched phase shifters – RF switches are used to switch different transmission line delays, such circuits will react based on the RF switching time, GaAs switches react in approximately 10ns.
- Hybrid beam forming – mixture of analogue and digital beam forming, worst case will have similar switching time to the analogue part.
The worst-case beam switching time is hence based on the analogue implementation and is estimated as < 100ns.
9.10.5 Conclusion
Based on simulation results, to prevent degradation to system performance the switching time must be less than 80% of the CP length. However, RAN4 decided not to introduce the requirement in Rel-15 3GPP TS 38.104 [3] as the estimated maximum switching time was smaller than 80% of the CP length. Additionally, some companies had concerns to introduce the requirement whose test feasibility was not clear, though it was agreed that a test feasibility does not affect the decision on whether to introduce the requirement to core spec or not. If further evidence is identified in the future it is not excluded to reconsider the conclusion and add a requirement in the future release of 3GPP TS 38.104 [3].


So, no additional enhancement along with the relevant UE capability is needed.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Ericsson
	We share the FL’s view. No additional spec work compared to what already exists for gNBs is needed.

	Apple
	Agree with FL’s view

	Huawei, HiSilicon
	Agree

	Panasonic
	We share a similar view.

	Samsung
	In our view, the guard period may not be needed if it is only for the purpose of beam switching.

However, we do see the necessity of guard period between backhaul link transmission and C-link transmission due to the potential RF chain switching between NCR-MT and NCR-Fwd. For this purpose, some restriction can be imposed as: Subject to capability, “NCR does not transmit on C-link and on Backhaul in the same slot” or “NCR does not transmit on backhaul link and on C-link with the separation between the transmission on backhaul link and the transmission on C-link is less than X symbols”.

	CATT
	OK

	LG
	Agree with FL.

	ETRI
	Agree with FL.

	Fujitsu
	Agree with FL.


1.1.3.1.  Summary of the 1st round
According to the input, it seems that companies share the same views and this issue can be closed. 
1.1.4. CP type of NCR forwarding
In TP-11, [CATT] mentions that the CP type of time resource for access link is not specified, and considering that there are two CP types in NR, Normal CP and Extended CP, for which the number of symbols in one slot and the length of symbol are different. Since NCR cannot know the CP type of the BWP for access link, the CP type of access link can be the same as the CP type of the BWP of C-link. 
From FL’s perspective, it’s reasonable to clarify this issue since the length of symbol will be different. Although this issue can be avoided by configuring same CP type cross BWPs in one cell in the implementation, taking the CP type as reference is also a straightforward approach since the timeline for each indication is determined based on the C-link in the active BWP. 
Then, the following proposal is provided:
Proposal 4:  The following TP for TS 38.213 clause 20 is accepted:
	Reason for change:
The CP type of time resource for access link is not specified. There are two CP type in NR: Normal CP and Extended CP. For different CP type, the number of symbols in one slot and the length of symbol are different. The CP type configuration is based each BWP. NCR cannot know the CP type of the BWP for access link. If the NCR works only on the BWP of Normal CP, the flexibility of the gNB scheduling will be reduced
Summary of change:
Add a sentence “and the CP type of the BWP of C-link” in current text proposal.
Consequences if not approved:
If the NCR does not know the CP type of time resource for access link, the number of symbols in one slot and the length of symbol of time resource for access link are unclear.
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the BWP of C-link.
The NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link and a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the BWP of C-link.
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the BWP of C-link. The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
< Unchanged parts are omitted >


Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo
	Support the TP.

	Ericsson
	Do not support. The symbol definition includes the CP for the configured CP length. Hence, there are no alternatives to using the CP of the C-link. No spec changes are needed in our view.

	Apple
	We also don’t think that any spec changes are needed.

	Huawei, HiSilicon
	Fine with the TP and also fine to agree as a conclusion.

	NEC
	Support.

	Samsung
	No spec change is needed. The CP type is tied with SCS which is naturally applied based on the existing specification.

	CATT
	The spec has clear distinction between the usage of symbol duration and CP type.  Symbol duration itself has never replaced CP type throughout the specification.

The comment that cp type is tied with SCS is wrong.  Through the spec there are usage of ‘  same SCS and same CP length’.  If both terms are tied together you need to rewrite the spec.

Even if ‘symbol duration configuration’ is used to piggyback CP type, but that would required changes in 331 which is less handy by the suggested TP.

	LG
	It should be noted that NCR is amplify-and-forward repeater, therefore does not decode anything received by NCR-Fwd. The time resource is only used to indicate the amount of the time NCR-Fwd is ON, therefore we do not see necessity of it since there is no ambiguity between NCR-MT and gNB on CP type of NCR.

	ETRI
	Same view with LG.

	Fujitsu
	We tend to agree that this needs to be clarified. However, we don’t think the TP is workable. 

	Nokia
	Fine to support.


1.1.4.1.  Summary of the 1st round
The issue is mainly related to the interpretation of the length of symbols given the different configuration of CP. After the offline discussion, the following updated proposal is provided.
Updated Proposal 4:  The following TP for TS 38.213 clause 20 is accepted:
	Reason for change:
The CP type of time resource for access link is not specified. There are two CP type in NR: Normal CP and Extended CP. For different CP type, the number of symbols in one slot and the length of symbol are different. The CP type configuration is based each BWP. NCR cannot know the CP type of the BWP for access link. If the NCR works only on the BWP of Normal CP, the flexibility of the gNB scheduling will be reduced
Summary of change:
Add a sentence “and the CP type of the BWP of C-link” in current text proposal.
Consequences if not approved:
If the NCR does not know the CP type of time resource for access link, the number of symbols in one slot and the length of symbol of time resource for access link are unclear.
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the active BWP of C-link.
The NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link and a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the active BWP of C-link.
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the active BWP of C-link. The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
< Unchanged parts are omitted >


Additionally, with above TP, there is potential error case for the configuration of referenceSCS, although one company prefer to take it as conclusion explicitly, e.g., “If the 60 SCS with ECP is configured for the active BWP of C-link, other SCS can not be assumed as ncr-referenceSCS.” majority prefers to handle it via implementation.
1.1.4.2.  Summary of the 2nd round
After online discussion, it seems that companies share the views that the mentioned issue should be addressed. Then, the following proposal is provided to check the views:
Updated Proposal 4-A:  Down-selection between the following two options:
Option-1: Normal CP is always assumed to determine the symbol length for the configured time resource.
Option-2: The same CP of the active BWP of control link is assumed to determine the symbol length for the configured time resource.
	Reason for change:
The CP type of time resource for access link is not specified. There are two CP type in NR: Normal CP and Extended CP. For different CP type, the number of symbols in one slot and the length of symbol are different. The CP type configuration is based each BWP. NCR cannot know the CP type of the BWP for access link. If the NCR works only on the BWP of Normal CP, the flexibility of the gNB scheduling will be reduced
Summary of change:
Add a sentence “and the cyclicPrefix of the active BWP of control link.” in current text proposal.
Consequences if not approved:
If the NCR does not know the CP type of time resource for access link, the number of symbols in one slot and the length of symbol of time resource for access link are unclear.
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP of control link.
The NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link and a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP of control link.
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP of control link.The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
< Unchanged parts are omitted >



1.1.5. Power control for simultaneous backhaul link and C-link transmission
According to endorsed UE features, NCR supporting FG 43-5 has the capability of simultaneous transmission of backhaul link and C-link, to resolve the power allocation/sharing issue for such case, the following options are summarized based on companies’ input:
· Option 1: A single maximum power value is configured for NCR, C-link is prioritized in power sharing between C-link and backhaul  link
· Supported by Fujitsu, Huawei (TP-2), Panasonic, ETRI
· Option 2: A single maximum power value is configured for NCR, backhaul link is prioritized in power sharing between C-link and backhaul  link
· Supported by Samsung (Type-2 NCR)
· Option 3: A single maximum power value is configured for NCR,  it’s up to NCR implementation to guarantee that the sum of the power for the UL of C-link and backhaul link should be less than the NCR configured maximum output power
· Supported by CMCC (TP-13), CATT (TP-12), ETRI
· Option 4: A single maximum power value is configured for NCR,  power sharing factor is configured/indicated for each link such that the total sum is within the limits of maximum possible transmit power
· Supported by Apple
· Option 5: A single maximum power value is configured for NCR,  priority can be configured/indicated corresponding to control link and backhaul link, and higher priority link is allocated the required power and for lower priority link, the remaining power is allocated
· Supported by Apple
· Option 6:  A single maximum power value is configured for NCR,  when sum of C-link and backhaul link power exceeds the configured maximum power, backhaul link is dropped.
· Supported by Samsung (Type-3 NCR), Fujitsu
· Option 7: Separate maximum power values are configured for C-link and backhaul link respectively.
· Supported by ZTE, Samsung (Type-1 NCR), LGE (already supported by current spec)
· Option 8: It’s up to NCR implementation on UL power control
· Supported by Ericsson (in 8.16.11)
In addition, [ETRI] also proposes to send an LS to RAN4 to inform the RAN1 decision on configured output power of NCR-MT.
It’s clear that from RAN1’s perspective, companies’ views are quite divergent, no clear majority’s view can be identified among these options. According to the RAN4’s agreement as listed below, for the NCR-Fwd part, no power control is expected and the limits of output power is bounded by the requirement.   
	#RAN4#106-bis
Issue 2-1: Power control for NCR-Fwd
Proposals
· Proposal 1: there is no need for power control requirements for NCR fwd-link. [CMCC,R4-2304201]
·  Agreement: Proposal 1 agreed. 

#RAN4#108
Issue 2-1-1 Repeater output power for NCR-Fwd type 1-H

DL direction:
· For wide area and ,medium range NCR-fwd link, NTXU,counted = min(NTXU,active , 8*Ncells) 
· For local area NCR-fwd link, NTXU,counted = min(NTXU,active ,4*Ncells) ;
UL direction:
· For wide area NCR-fwd link, NTXU,counted = min(NTXU,active , 8) ;
· For local area NCR-fwd link, NTXU,counted = min(NTXU,active ,4) ;
· For uplink a note to indicate LA MT cannot exceed highest power class for that band
· NCR-MT can also use the scaling factors proposed here.
For scaling factor for NCR-Fwd type 1-O:
· For the scaling factors for NCR Fwd link type 1-O, follow same principle as NCR Fwd link type 1-H 
#====================================Background=========================================#
In existing spec, the following power limits are provided:
	Table 6.2.1-2: Repeater type 1-C UL transmission classes rated output power limits for repeater classes
	Repeater class
	Prated,p,AC

	Wide Area repeater
	Note 1

	Local Area repeater
	≤ 24 dBm+ X, Note 2

	NOTE 1:	There is no upper limit for the Prated,p,AC rated passband output power of the Wide Area repeater.
NOTE 2:	X = 10*log (ceil (passband bandwidth/20MHz))








Additionally, for NCR-MT, the power control is supported and following legacy power control mechanism is used as legacy UE. Regarding the limits of power level, the scaling is also supported as mentioned above by taking the Rel-17 RF repeater power in Table 6.2.1-2 (highlighted before) as reference.
	#RAN4#105
Issue 2-2-2  RF requirements for NCR-MT transmitter requirements
· Agreement: For NCR-MT transmitter:  
· Baseline assumption: Legacy uplink transmitter requirements from Rel-17 RF repeater still be applicable 
· Further discuss the power control requirements for NCR-MT
· Update on other requirements not precluded 
· For NCR Tx direction requirements, reuse the concept of OTA coverage range which also include OTA peak directions sets.
#RAN4#106-bis
Issue 3-1-1: Power control for NCR-MT
· Option 1: to support the NCR-MT power control;
· Agreement: Option 1 agreed


So, from moderator’s perspective, in case of simultaneously UL transmission, since there are no additional limits defined in RAN4, no additional effort is needed in RAN1 by assuming that relevant requirement for each part is satisfied, 
The following is proposed:	
Proposal 5 for Conclusion: No additional enhancement is considered for power sharing between the UL of C-link and backhaul link.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo
	Support the conclusion. 

	Ericsson
	Support. This is anyway, in our opinion, primarily a RAN4 matter.

	Apple
	Maybe before jumping to conclusion, we would prefer having some discussion on this and clarifying few points
· In our view, we should not consider this discuss as an introduction of power control for NCR-Fwd. This is simply about power sharing, in case the maximum allowed transmit power is not enough for simultaneous transmission
· So what would be NCR behavior, if power is not enough?

	Huawei, HiSilicon
	We don’t support the conclusion. 
The NCR behavior should be specified for the case when the total power exceeds the maximum value supported by the NCR or regulation, especially when the NCR-MT and backhaul link share the same set of Pas/TXRUs. The total transmit power of backhaul link and C-link is subject to NCR capability and regulation as discussed in RAN4. For C-link, the UL transmit power follows normal UE power control procedure, while the backhaul link power control is not within the scope of Rel-18 WI. Instead of specifying a sophisticated power or amplifying gain control for NCR-Fwd, the power allocation between C-link and backhaul link to support simultaneous transmission should be specified, and this is different from the “power control” for NCR discussed in SI phase.

	Panasonic
	We think the issue is different, when the NCR does not have enough power for both C-link and backhaul, and the NCR behavior should be defined. 

	Samsung
	Similar view as Apple. Although Rel-18 does not include UL power control for BH-link / NCR-Fwd, power sharing between BH-link and C-link is still relevant and should be separately discussed. 

A separate RF chain / power resource for BH-link is not a cost-efficient solution, and should not be the only NCR implementation. Unless there is a formal agreement in RAN4 (or RAN1) to exclude simpler implementations, NCR behavior should be defined for the case that the sum power for C-link and BH-link exceed a corresponding shared power limit.

	CATT
	Even if no consensus can be achieved, we still need a RAN1 clarification as below: 

It is up to implementation when the sum of the power for the UL of C-link and backhaul link exceed the total power NCR can support.

	LG
	Support the proposed conclusion. Before introducing power sharing between NCR-MT and NCR-Fwd, we think RAN4 should discuss first, e.g., the power class NCR accounting for the transmit power of NCR-MT and NCR-Fwd at the same time.

	ETRI
	Similar view with Apple, Huawei, Panasonic. 

We think we have the following two outcomes across RAN1 and RAN4 in Rel-18:
· No uplink power control for backhaul link.
· The same uplink power control with legacy UE for control link.

Then, the available options for simultaneous backhaul and control link transmissions should be either of option 1 or 6, per the NCR capability. Otherwise, it would be contradict to the outcomes above.

	Fujitsu
	We share a similar view with Apple. At least a dropping rule is needed for the case. 

	Nokia
	Share a similar view with Ericsson that this should be discussed by RAN4. As HW noted the NCR-MT follows legacy UL power control, but it is not clear what requirements currently exist for NCR-Fwd.  Additionally, in our view this case could be avoided via proper configuration.


1.1.5.1.  Summary of the 1st round
For the issue, it seems that some companies plan to discuss the case that “power is not enough”, however, such restriction is not discussed in RAN4. 
1.1.6. Timing for NCR-Fwd (Closed)
In last meeting, the timing issue was discussed with the following options but no consensus can be achieved.
	· Option 1: NCR-Fwd can always follow the UL timing of NCR-MT determined by timing advance command
· Option 2: Within PRACH occasions, NCR-Fwd follows the UL timing of NCR-MT when transmitting PRACH, otherwise, NCR-Fwd follows the UL timing of NCR-MT determined by timing advance command


In this meeting, [Huawei] proposes TP-3 for backhaul link timing and TP-4 for access link timing, different from last meeting, a single timing same as the uplink timing for PUSCH/SRS/PUCCH transmissions on the control link can be used for backhaul link, which is aligned with Option 1 in last meeting. Moreover, [CMCC] proposes that the timing of the NCR-Fwd should be synchronized with the NCR-MT for both DL and UL.
From Moderator’s perspective, it’s more beneficial to define the single timing for forwarding since NCR-Fwd is used to simply forward the signal without known the exact signals inside. And it’s also sufficient for NCR-Fwd to always follow the timing of PUSCH/SRS/PUCCH channel determined by the timing advance command.
Regarding the proposed changes to capture the impact of NCR-specific delay (i.e., internal delay), based on the discussion in SI phase, it’s more reasonable to keep it as part of implementation in the similar way as legacy repeater. 
Then, with consideration on the relevant discussion in RAN1#104-bis, the following proposal provided: 
Proposal 6:  For the timing determination of backhaul link:
The Fwd’s DL timing on the backhaul link is same as the MT’s DL timing of control link. 
The Fwd’s UL timing on the backhaul link is determined by the timing advance command applied for the PUSCH/SRS/PUCCH of control link.
	Reason for change:
The determination of NCR-Fwd’s timing is missing in the spec.
Summary of change:
Add an additional description to reflect the relevant agreement in current text proposal.
Consequences if not approved:
The determination of timing line for forwarding may not be clear.
================================================================================
TS 38.213 Clause 20
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR-Fwd transmits or receives only after the NCR-MT receives on the control link an indication for one or more beams [20, TS 38.106] for the NCR-Fwd to use for transmissions or receptions over corresponding one or more-time resources on the access link. 
The NCR-Fwd’s DL timing on the backhaul link and the DL timing of control link is same. The NCR-Fwd’s UL timing on the backhaul link is determined by the timing advance command applied for the PUSCH/SRS/PUCCH transmission of control link. 
< Unchanged parts are omitted>


Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo
	Support.

	Ericsson
	Support the intention but we think it can be formulated simpler and therefore better:
The Fwd’s backhaul link DL/UL timing follows the MT’s DL/UL frame timing. [The Fwd’s access link DL/UL timing is equal to the backhaul timing adjusted for the Fwd’s internal delay.]

	Apple
	Support

	Huawei, HiSilicon
	Fine with the TP for the BH link. We had a preference to include timing for the Fwd link as well.

	Panasonic
	We support the proposal.

	NEC
	Support.

	Samsung
	Ok with the DL timing.
For UL timing, we prefer “the backhaul link is determined by the timing applied for UL transmission of control link”.

Also, as mentioned by Ericsson, it is preferred also to mention the timing of access link (determined by internal delay), which was agreed in RAN1#110 and copy as below.

Agreement: (RAN1#110)
For the timing of NCR, the following assumption is captured into TR 38.867.
· The DL transmitting timing of the NCR-Fwd is delayed after the DL receiving timing of the NCR-MT (or the NCR-Fwd) by the internal delay; 
· The UL receiving timing of the NCR-Fwd is advanced before the UL transmitting timing of the NCR-MT (or the NCR-Fwd) by the internal delay.

	CATT
	OK with the original FL TP

	Sony
	Support the proposal.

	LG
	Support the proposal. 

	ETRI
	OK with Ericsson’s version. 
“The backhaul link DL timing of NCR-Fwd follows the DL frame timing of NCR-MT.”
“The backhaul link UL timing of NCR-Fwd follows the UL frame timing of NCR-MT including TA.”

	Fujitsu
	Support the original proposal.

	Nokia
	Fine to support.


1.1.6.1.  Summary of the 1st round
It seems that majority is fine with FL’s proposal. Regarding the “ internal delay” , e.g., “A time for transmissions on the access link incurs an NCR-specific delay relative to a time for receptions on the backhaul link. The NCR-Fwd advances by the NCR-specific delay a time for receptions on the access link relative to a time for transmissions on the backhaul link.”, since there is no RAN4 requirement on this part, it’s preferred to keep it as part of implementation. 
In the online discussion, the following agreement is made:
	Updated 6:  
For the timing determination of backhaul link:
· The Fwd’s backhaul link DL/UL timing follows the MT’s DL/UL frame timing


1.1.6.2.  Summary of the 2nd round
After offline discussion, it seems that majority prefer to leave TP to editor. Then, this issue is closed with the agreement above.
1.1.7. Conflict within a single DCI format 2_8
Moreover, [Xiaomi, Fujitsu (TP-8)] propose that no conflict is expected within a single DCI format 2_8, if multiple time resources indicated by a DCI format 2_8 overlap in time, the beam indexes corresponding to those time resources have same value. However, [Ericsson] proposes that within a DCI 2_8, in case of beam indications with overlapping forward time resources, the last indicated beam has priority on such time resources.
In last meeting, it’s offline consensus that such conflict within a single DCI can be addressed by gNB implementation, a sensible gNB will not schedule different beam indexes over the same time domain resources. However, it seems companies still want to specify some rule to handle this case. From moderator’s perspective, the simultaneously support of multiple beams over same time resource is not discussed in Rel-18, and it is reasonable to prevent such overlapping case within a single DCI from the perspective of scheduling. Then, the following proposal is made:
Proposal 7: For aperiodic beam indication via same DCI, no conflict on the beam indication is expected over a time resource with following TP:
	Reason for change:
There is potential incorrect configuration, which will lead to the conflict beam indication over a time resource from one DCI indication.
Summary of change:
Add a sentence “The NCR does not expect overlapping time resources provided by a single DCI format 2_8 to be associated with different beam indexes.” In current text proposal.
Consequences if not approved:
The potential incorrect configuration will lead to unclear behavior of NCR-Fwd.
The NCR does not expect overlapping time resources provided by either NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet to be associated with different beam indexes.
The NCR does not expect overlapping time resources provided by a single DCI format 2_8 to be associated with different beam indexes.


Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo
	Support the TP. 

	Ericsson
	Do not support. As we discuss in our contribution, we think there are good reasons why partial overlap may be advantageous for the scheduler. Hence, not solving the conflict by assuming there will never be a conflict is in our view not an acceptable solution. By allowing overlap and having a prioritization rule, it may be possible to use more flexible scheduling and fewer RRC configured time resources since they don’t need to be configured to exactly match the scheduler’s decisions. All that is needed is a simple rule saying:
In overlapping time resources, a later DCI has priority over an earlier DCI.

	Apple
	Support

	Huawei, HiSilicon
	Not support. As commented at last meeting, we are not sure why a gNB should send conflicting beam index for the overlapping time resources.

	Panasonic
	We share a similar view with Ericsson. The NCR can use the prioritization and consider the latest configuration for an overlapping time resource.

	NEC
	Support in general. In our opinion, if the overlap resources with different beam indexes is not expected, then we can use a more original description or limitation instead, such as the resources provided by a single DCI format 2_8 is not expected.

	Samsung
	Support the TP

	CATT
	Ok with the proposal, but also ok with no change just to clarify in chairman’s note. We don’t support further prioritization.

	LG
	Support the proposal and across DCIs, agree with the Ericsson’s proposal. 

	Fujitsu
	Support the TP. 

	Nokia
	Fine to Support.


1.1.7.1.  Summary of the 1st round
The majority share the same view as FL.
1.1.8. Validation of beam indication in DCI format 2_8 [Closed]
In TP-1, [Huawei] proposes that if only the indicated value of a beam index field is smaller than the number of configured beams for NCR access link, and the indicated value of a time resource indication field is smaller than the number of configured time resources, the beam index field and the associated time resource indication field are valid. 
	[bookmark: _Toc146188122][bookmark: _Toc146727670]7.3.1.3.9	Format 2_8
DCI format 2_8 is used for notifying the aperiodic beam indication and associated time resources 
The following information is transmitted by means of the DCI format 2_8 with CRC scrambled by NCR-RNTI:
-	Beam index 1, Beam index 2, …, Beam index N
	The bitwidth of each beam index field is determined by the higher layer parameter ncr-AperiodicBeamFieldWidth.
-	Time resource indication 1, Time resource indication 2, …, Time resource indication N
[bookmark: OLE_LINK66]	The bitwidth of each time resource indication field is determined by max, where  is the number of time domain resources configured by ncr-AperiodicFwdConfig. The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId, with the bit field index 0 mapped to the time resource with the smallest resource identity.
The N beam indexes are sequentially associated with the N time resource indications with one to one mapping.  N is configured by the higher layer parameter numberOfFields. The size of DCI format 2_8 is up to 128 bits.


According to current TS 38.212, the bitwidth of beam index field and time resource field have already been specified, the value of beam index and time resource will not exceed the configured number of beams and time resources from RRC. From FL’s perspective, TP-1 is not needed.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo
	Agree with FL that it is not needed.

	Ericsson
	Support FL’s conclusion.

	Apple
	Agree

	Huawei, HiSilicon
	Even though “bitwidth of beam index field and time resource field have already been specified”, this cannot guarantee that the indicated value by 2_8 is larger than the maximum configured one, as shown by the following two examples: 
(a) One example is that , i.e., there are 10 time resources in ncr-AperiodicFwdConfig. There are remaining 6 values (10, 11, 12, 13, 14, 15) that are not mapped to any configured time resources. 
(b) Another example is that ncr-AperiodicBeamFieldWidth is 6. And OAM [R3-235980, 38.300] only configures 16 access link beams for NCR. In this case, the values from 16 to 63 are not mapped to any configured beam index. 
In the above examples, there are quite a lot of values that cannot be interpreted by the NCR and the behavior is not specified. In our view, the problem should be solved. One straightforward and simple way is to follow the way of SLIV in NR (e.g., “The UE shall consider the S and L combinations defined in table 6.1.2.1-1 as valid PUSCH allocations” in TS 38.214), i.e., to define the valid values for the indications.

	Panasonic
	Support.

	Samsung
	Agree with FL’s assessment. TP-1 is not needed.

	CATT
	We agree with HW’s view.

	Sony
	Support the FL’s conclusion.

	LG
	Agree with FL.

	Fujitsu
	Agree with FL.

	Nokia
	Agree with FL conclusion.


1.1.8.1.  Summary of the 1st round 
According to the inputs, it seems that majority share the same view as FL. Regarding the value indicated by each field, in existing spec, we already highlights that “The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId, with the bit field index 0 mapped to the time resource with the smallest resource identity”. So, this issue is closed.
1.1.9. BWP for pre-defined rule [Closed]
In TP-9 and TP-10, [Nokia] proposes to highlight that for determining the backhaul link beam according to pre-defined rule, the active BWP is configured for NCR-MT. 
From FL’s perspective, as clarified in RAN1#114-bis meeting, for NCR, the concept of “active BWP” is only applicable for NCR-MT and the existing spec seems sufficient. Otherwise, it may imply that there is another active BWP for NCR-Fwd. So, TP-9 and TP-10 are not needed.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo 
	Agree with FL that it is not needed.

	Ericsson
	Support FL’s conclusion.

	Apple
	Fine

	Huawei, HiSilicon
	Support

	Samsung
	Understand the intention of the TP. To make the TP complete, the serving cell configured for NCR-MT needs to be mentioned as well.

	CATT
	OK

	Sony
	Support.

	LG
	Agree with FL.

	ETRI
	Agree with FL.

	Fujitsu
	Agree with FL.


1.1.9.1.  Summary of the 1st round
According to the inputs, it seems that the FL’s proposal is acceptable for the group and this issue is closed.
1.1.10. Beam indication for paired spectrum case [Closed]
[CATT in 8.11.2] proposed that for paired spectrum, the NCR can be provided with two lists of sets of resources: the first list for transmissions on the access link, the second list is for receptions on the access link. 
From FL’s perspective, the following description has been captured in TR 38.867.
	Beam correspondence is assumed for the DL/UL of the access link at NCR-Fwd, i.e., a DL beam and a UL beam on the access side which correspond to each other have the same beam index. The forwarding direction of an indicated beam in access link can be determined based on its corresponding time domain resource and the UL/DL TDD configuration. The forwarding ehavior (or the forwarding direction) of an indicated beam in access link in flexible symbols is separately discussed in clause 6.3. 


In RAN1#100-bis, the following agreement is made, and which is reflected in the existing spec as mentioned below:
	Agreement
Confirm the WA that in access link, a DL beam and a UL beam which are correspondent with each other have the same beam index.
#======================================TS 38.213========================================#
The NCR-Fwd uses a same beam for transmissions and receptions on the access link during respective time resources associated with a same beam index.


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





Then, no additional enhancement is needed.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo 
	No enhancement is needed.

	Ericsson
	Support FL’s conclusion. There is no mentioning of FDD in the WID, but explicit mentioning of DL/UL TDD. Hence, in our opinion, it is questionable if FDD should be supported at all. Even if it should be, it is not warranted to introduce FDD support at this time. Our position is also supported by the use cases for NCR, where higher FR2 spectrum has been the focus during both SI and WI phases. Hence, specific support for lower FR1 FDD spectrum is not justified.

	Apple
	Support

	Huawei, HiSilicon
	Agree with FL’s assessment.

	Samsung
	No enhancement is needed

	CATT
	First of all, if Rel-18 NCR does not support FDD, we need to reach consensus and clarify that. Right now specs from RAN4 indicate both FDD and TDD are supported.

Regarding FL’s comment,  even the beam index can be implicitly determined, RAN1 still need to clarify that how a single configuration is used by paired spectrum, 

	LG
	It is our understanding what proposed by CATT is not about different beam application for the DL and UL but the time resources where beams are applied between DL and UL can be separated for the FDD NCR.
The FDD bands supported by the NCR are only within FR1, and reminding that NCR is OFF only for the not indicated time resource, we think CATT’s proposal seems reasonable to enable separate UL/DL ON/OFF indication for FDD NCR.

	ETRI
	Support FL proposal.

	Fujitsu
	Agree with FL.


1.1.10.1. Summary of the 1st round
For the paired spectrum, it’s clear that FDD is supported along with the assumed beam correspondence. Then, the same beam is applied over the indicated time resource for DL and /or UL operation.
1.1.11. Editorial correction(Closed)
In TP-7, [Ericsson] proposes to add the abbreviations for NCR in TS 38.212. In TP-17, [Samsung] proposes that for the conflict handling between aperiodic beam indication and semi-persistent beam indication, clarify the time resource(s) indicated by semi-persistent beam indication as follows: NCR-SemiPersistentFwdResourceSet indicated by the NCR Access Link Beam Indication MAC CE command.
From FL’s perspective, the above corrections are editorial and straightforward. Additional, to avoid potential mis-interpretation that “NCR-SemiPersistentFwdResourceSet” is indicated by MAC, some changes are made on top of proposal from proponents. Then, the following proposals are provided:
 Proposal 11-1:  The following for TS 38.212 is accepted.
	Reason for change:
Adding the missing abbreviation of NCR.
Summary of change:
The abbreviation of NCR is added.
Consequences if not approved:
The abbreviation in 38.212 is incomplete.
*** Unchanged parts are omitted ***
3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
*** Unchanged parts are omitted ***

MBS	Multicast Broadcast Services
MCS	Modulation and Coding Scheme
NCR	Network-controlled repeater
OFDM	Orthogonal Frequency Division Multiplex
PBCH	Physical Broadcast Channel

*** Unchanged parts are omitted ***



Proposal 11-2:  The following for TS 38.213 clause 20 is accepted.
	Reason for change:
The determination of NCR-Fwd’s timing is missing in the spec.
Summary of change:
Add an additional description to reflect the relevant agreement in current text proposal.
Consequences if not approved:
The determination of timing line for forwarding may not be clear.
====================================================================================
<omitted part>
If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, the second beam index if only NCR-PeriodicFwdResourceSet includes priorityFlag, and the first beam index otherwise. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet with indication by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-  the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
<omitted part>


Companies are encouraged to share your views.
	Companies
	Comments and Views

	NTT Docomo
	Support both TPs. For proposal 11-2, the “Reason for change”/”summary of change”/”consequence” part seems not aligned with this TP.

	Ericsson
	Support both proposals.

	Apple
	Support both

	Huawei, HiSilicon
	Fine

	Panasonic
	Support both TPs.

	Samsung
	Support the TP. As mentioned by Docomo, “the reason for change” for the second proposal in the TP is incorrect and needs to be updated.

	LG
	Support both.

	Fujitsu
	OK with Proposal 11-1.
For Proposal 11-2:
1. it is better to change “indication” to “activation” since the MAC CE can be used for both activation and deactivation.
2. the 1st sentence of the 1st paragraph should be changed in the same way.
In a summary, an updated TP could be:
<omitted part>
If 
-	a first time resource is provided by NCR-SemiPersistentFwdResourceSet with activation by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, the second beam index if only NCR-PeriodicFwdResourceSet includes priorityFlag, and the first beam index otherwise. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet with activation by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-  the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.



1.1.11.1. Summary of the 1st round
After online discussion, the above two proposed TPs are agreed, and this section is closed.
1.1.12. Others
In addition, some other aspects are highlighted by companies including:
· Issue-1 SCS of the MAC CE for access link indication
[Samsung (TP-16)] proposes that the SCS of the first slot is the configured reference SCS of the resources indicated by the MAC-CE command.
From FL’s perspective, the SCS of the MAC CE application time should follow legacy behavior, i.e. slot  and the first slot after it are based on the SCS configuration for the PUCCH transmission, current spec is clear and no need for further optimization.
· Issue-2: SCS of set of symbols for simultaneously operation
In TP-14, [Samsung] proposes to highlight that SCS of set of symbols, in which the simultaneously operation for control and backhaul link is expected, should be determined by the SCS of C-link.
From FL’s perspective, this issue has been discussed in last meeting and all other companies think that current spec is clear and this TP is not needed, so no need to discuss it again.
· Issue-3: Dynamic OFF indication
[Samsung] supports dynamic OFF indication to override a previous aperiodic beam indication in overlapping time-domain resources.
From FL’s perspective, this issue has been discussed in normative phase and in last meeting and there is no consensus to support this feature (i.e., dynamic off) solution, then, as the optimization, this issue will not be treated in maintenance phase.
· Issue-4: Simultaneous operation during ROs and measurement resources.
In TP-18, [LGE] thinks that, to ensure gNB and NCR are aligned according to the same beam determination method, the following should be defined as operating time duration for control link of NCR, 1). For downlink, configured measurement resources; 2) For uplink, RACH occasion of NCR-MT.
From FL’s perspective, even if ROs and measurement resources are defined as operating time, gNB still does not know the beam of backhaul link, because within the operating time, it’s up to NCR-MT’s implementation to use which beam to monitor SSB or transmit PRACH, so it’s not beneficial to assume that ROs and measurement resources are operating time.  
· Issue-5: Granularity of overlapping forwarding resources
In TP-5, for conflicted forwarding resources of different indications, [Huawei] thinks that the indicated time in a slot by a lower priority indication is valid if there is no overlapping in the slot, otherwise it is invalid. However, [CMCC] believes that the beam indication with a lower priority should be invalid only over the overlapping symbols.
From FL’s perspective, in current spec the overlapping resource is in unit of symbols instead of slots, which is aligned with previous agreement, further enhancement is not needed.
· Issue-6: NCR assumption on determining k offset
[bookmark: _Toc149928557]In 8.11.2, [Ericsson] proposes that, in determining k, the NCR may assume that the DCI is provided in the first three symbols of a slot. Further assumptions on DCI reception for slot offset reporting would allow the NCR to report a lower slot offset value and simplify the work for the scheduler in the gNB.
From FL’s perspective, Ericsson’s proposal is more of a recommendation to NCR vendor on the assumption to determine the reported capability which is up to NCR implementation. Moreover, the actual required decoding time may additionally be declared by NCR vendor if needed, then gNB can ensure enough time for NCR to apply DCI format 2_8 via RRC configured slot or symbol offset. Therefore, this proposal is not needed.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Ericsson
	Issue 6: Do not support FL’s conclusion. We think that an explicit statement on what the NCR can base its reporting would be beneficial in that a smaller k could be signaled which would greatly help the gNB in its key objective of scheduling resources among UEs. In particular, considering that in Rel-18 we know how NR networks are configured and introducing a DCI requirement of 3 symbols should be uncontroversial. For that reason, we propose that RAN1 agrees that:
In determining the slot offset, k, the NCR may assume that the DCI is provided in the first three symbols of a slot.

	LG
	For Issue 4, what we concern is that since the backhaul link beam determination depends on whether NCR-MT and NCR-Fwd is simultaneously operating or not, it should be clarified to avoid any misunderstanding and ambiguity on the backhaul link beam. We think at least RO should be defined to be operated.


2. Proposals for online discussion
Updated Proposal 4:  The same CP of the active BWP of control link is assumed to determine the symbol length for the configured time resource.
	Reason for change:
The CP type of time resource for access link is not specified. There are two CP type in NR: Normal CP and Extended CP. For different CP type, the number of symbols in one slot and the length of symbol are different. So, clarification on the assumption of CP type is needed for time resource configuration.
Summary of change:
Add a sentence “and the cyclicPrefix of the active BWP.” in current text proposal.
Consequences if not approved:
[bookmark: _GoBack]If the NCR does not know the CP type of time resource for access link, the number of symbols in one slot and the length of symbol of time resource for access link are unclear.
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP.
The NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link and a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP.
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP.The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
< Unchanged parts are omitted >



Updated Proposal 1 as conclusion:  For BH-link beam indication via dedicated MAC-CE, when an active BWP of the C-link is switched, the BH-link beam determined by the last MAC CE before BWP switching is used until the application of the beam indicated by a new MAC-CE received in the active BWP.
Note: No spec impact is needed.

Updated Proposal 2 :  For BH-link beam after BFR complete, the following TP for TS 38.213 Clause 20 is accepted:
	Reason for change:
The beam of backhaul link after BFR complete is not clear defined if the previous one is indicated by MAC CE and reusing the legacy one may lead to performance degradation.
Summary of change:
The additional description on how to determine the beam for backhaul is added.
Consequences if not approved:
The legacy beam before BFR is used for backhaul link, which may lead to the performance degradation .
20	 Network controlled repeater
< Unchanged parts are omitted>
When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11, TS 38.321]. After 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where an NCR-MT detects a DCI format with CRC scrambled by C-RNTI,
· If a TCI state for receptions on the backhaul link indicated in NCR Downlink Backhaul Link Beam Indication MAC CE [11, TS 38.321] is same as a TCI state for receptions on the control link before beam failure detection as described in clause 6,
· receptions on the backhaul link use the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) qnew
· if a spatial filter for transmissions on the backhaul link indicated in NCR Uplink Backhaul Link Beam Indication MAC CE [11, TS 38.321] is same as a spatial filter for transmissions on the control link before beam failure detection as described in clause 6,
· transmissions on the backhaul link use the same spatial filter as the one corresponding to qnew
The NCR can be provided, through the NCR-MT, tdd-UL-DL-ConfigurationCommon and can be additionally provided tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the backhaul link or transmits on the access link only in symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon and, if provided, tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the access link or transmits on the backhaul link only in symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon and, if provided, tdd-UL-DL-ConfigurationDedicated.
< Unchanged parts are omitted >


Proposal 7: For aperiodic beam indication via same DCI, no conflict on the beam indication is expected over a time resource with following TP:
	Reason for change:
There is potential incorrect configuration, which will lead to the conflict beam indication over a time resource from one DCI indication.
Summary of change:
Add a sentence “The NCR does not expect overlapping time resources provided by a single DCI format 2_8 to be associated with different beam indexes.” In current text proposal.
Consequences if not approved:
The potential incorrect configuration will lead to unclear behavior of NCR-Fwd.
The NCR does not expect overlapping time resources provided by either NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet to be associated with different beam indexes.
The NCR does not expect overlapping time resources provided by a single DCI format 2_8 to be associated with different beam indexes.




3. Conclusion
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Appendix
TP-1 in R1-2310860 Huawei, HiSilicon
	TS 38.213
< Unchanged parts are omitted>
For a time resource and a corresponding beam index indicated by a DCI format 2_8, the NCR-MT shall consider the time resource and the corresponding beam index as valid if 
-	the value of time resource indication field is smaller than the number of time resources in RRC configured list, and 
-	the value of beam index field is smaller than the number of beams used by for NCR-Fwd for access link [19, TS 38.300]. 
If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, the second beam index if only NCR-PeriodicFwdResourceSet includes priorityFlag, and the first beam index otherwise. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet and is associated with a first beam index, and 
-	a valid second time resource is indicated by DCI format 2_8 and is associated with a valid second beam index provided by the DCI format 2_8, and
-	the first time resource overlaps with the second time resource in a set of symbols,
< Unchanged parts are omitted>



TP-2 in R1-2310860 Huawei, HiSilicon
	TS 38.213
20	 Network controlled repeater
< Unchanged parts are omitted>
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols.
When the NCR simultaneously transmits via the control link and the backhaul link in slot and  is the linear value of the configured maximum total transmission power, the transmit power for the control link is set as  and the transmit power for the backhaul link is set as  .
< Unchanged parts are omitted >


TP-3 in R1-2310860 Huawei, HiSilicon
	TS 38.213
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR-Fwd transmits or receives only after the NCR-MT receives on the control link an indication for one or more beams [20, TS 38.106] for the NCR-Fwd to use for transmissions or receptions over corresponding one or more-time resources on the access link. 
On the backhaul link, the transmission timing is the same as the uplink timing for PUSCH/SRS/PUCCH transmissions on the control link, and reception timing is the same as the downlink timing on the control link. 
< Unchanged parts are omitted>


TP-4 in R1-2310860 Huawei, HiSilicon
	TS 38.213
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR-Fwd transmits or receives only after the NCR-MT receives on the control link an indication for one or more beams [20, TS 38.106] for the NCR-Fwd to use for transmissions or receptions over corresponding one or more time resources on the access link. 
On the access link, the transmission timing incurs an NCR-specific delay relative to a time for receptions on the backhaul link, and the reception timing advances by the NCR-specific delay relative to a time for transmissions on the backhaul link.
< Unchanged parts are omitted>



TP-5 in R1-2310860 Huawei, HiSilicon
	TS 38.213
20	 Network controlled repeater
< Unchanged parts are omitted >
If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by a MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-    the first time resource overlaps with the second time resource in a set of symbolstime slots, and
the NCR applies the first beam index and the associated time resource for transmissions or receptions on the access link in the set of symbolstime slots. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-    the first time resource overlaps with the second time resource in a set of symbolstime slots,
the NCR applies, for transmissions or receptions on the access link in the set of symbolstime slots, 
-	the first beam index and the associated time resource if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-	the second beam index and the associated time resource if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
< Unchanged parts are omitted >


TP-6 in R1-2310860 Huawei, HiSilicon
	TS 38.213
< Unchanged parts are omitted>
When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11 TS 38.321].
The thresholds Qout,Fwd and Qin,Fwd correspond to the value provided by rsrp-ThresholdNCRFwdOut, and to the value provided by rsrp-ThresholdNCRFwdIn, respectively.
The physical layer in the NCR-MT provides an indication to higher layers when the radio link quality for any corresponding resource configurations in the set [image: ] that the NCR-MT uses to assess the radio link quality is worse than the threshold Qout,Fwd.
Upon request from higher layers, the NCR-MT provides to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set [image: ] and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,Fwd threshold. 
< Unchanged parts are omitted>


TP-7 in R1-2311030 Ericsson
	TS 38.212
*** Unchanged parts are omitted ***
[bookmark: _Toc146188006][bookmark: _Toc146727554]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
*** Unchanged parts are omitted ***

MBS	Multicast Broadcast Services
MCS	Modulation and Coding Scheme
NCR	Network-controlled repeater
OFDM	Orthogonal Frequency Division Multiplex
PBCH	Physical Broadcast Channel

*** Unchanged parts are omitted ***



TP-8 in R1-2311045	Fujitsu
	[bookmark: _Hlk147581856]TS 38.213
< Unchanged text omitted >
The NCR does not expect overlapping time resources provided by either NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet to be associated with different beam indexes.
The NCR does not expect overlapping time resources provided by a single DCI format 2_8 to be associated with different beam indexes.
< Unchanged text omitted >


TP-9 in R1-2311128	Nokia, Nokia Shanghai Bell
	TS 38.213
*** Unchanged parts are omitted ***
When the NCR does not simultaneously receive on the control link and the backhaul link
-	if the NCR does not support determination of a TCI state for receptions on the backhaul link based on an indication of a TCI state by the serving cell, or if the NCR does not receive an indication of a TCI state, for receptions on the backhaul link [11, TS 38.321]
-	if the NCR does not receive an indication of a unified TCI state for receptions by the NCR-MT, receptions on the backhaul link use same QCL parameters as the ones for PDCCH receptions in a CORESET with the lowest controlResourceSetId in the active DL BWP configured for the NCR-MT
-	else, receptions on the backhaul link use the QCL parameters provided by an indicated unified TCI state for receptions by the NCR-MT 
-	else receptions on the backhaul link use QCL parameters provided by a TCI state in NCR Downlink Backhaul Link Beam Indication MAC CE [11, TS 38.321].
*** Unchanged parts are omitted ***



TP-10 in R1-2311128 Nokia, Nokia Shanghai Bell
	TS 38.213
*** Unchanged parts are omitted ***
When the NCR does not simultaneously transmit on the control link and the backhaul link
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or of an SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or of an SRI for determining a spatial filter, for transmissions on the backhaul link
-	if the NCR does not receive an indication of a unified TCI state for transmissions by the NCR-MT, transmissions on the backhaul link use a same spatial filter as the one associated with the PUCCH resource with the smallest pucch-ResourceId in PUCCH-ResourceSet in the active UL BWP configured for the NCR-MT
-	else, transmissions on the backhaul link use a spatial filter corresponding to the indicated unified TCI state for transmissions by the NCR-MT. 
-	else transmissions on the backhaul link use a spatial filter corresponding to a unified TCI state or an SRI provided in NCR Uplink Backhaul Link Beam Indication MAC CE [11, TS 38.321].
*** Unchanged parts are omitted ***



TP-11 in R1-2311321 CATT
	TS 38.212
Reason for change:
The CP type of time resource for access link is not specified. There are two CP type in NR: Normal CP and Extended CP. For different CP type, the number of symbols in one slot and the length of symbol are different. The CP type configuration is based each BWP. NCR cannot know the CP type of the BWP for access link. If the NCR works only on the BWP of Normal CP, the flexibility of the gNB scheduling will be reduced
Summary of change:
Add a sentence “and the CP type of the BWP of C-link” in current text proposal.
Consequences if not approved:
If the NCR does not know the CP type of time resource for access link, the number of symbols in one slot and the length of symbol of time resource for access link are unclear.
================================================================================
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the BWP of C-link.
The NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link and a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the BWP of C-link.
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the CP type of the BWP of C-link. The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
< Unchanged parts are omitted >


TP-12 in R1-2311321 CATT
	TS 38.213

Reason for change:
When the NCR simultaneously transmits via the control link and the backhaul link, the sum of the power for the UL of C-link and backhaul link should be less than the maximum configured output power by gNB, but there is no restriction on it in current spec.
Summary of change:
Add a sentence “When the NCR simultaneously transmits via the control link and the backhaul link, the sum of the power for the UL of C-link and backhaul link by power control procedure should be less than the maximum output power configured.” in current text proposal.
Consequences if not approved:
If the NCR simultaneously transmits via the control link and the backhaul link, and the sum of the power for the UL of C-link and backhaul link is more than the maximum configured output power by gNB, NCR behaviors of UL power control is unclear.
================================================================================
20	 Network controlled repeater
< Unchanged parts are omitted>
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols.
When the NCR simultaneously transmits via the control link and the backhaul link, the sum of the power for the UL of C-link and backhaul link by power control procedure should be less than the maximum output power configured.
< Unchanged parts are omitted >


TP-13 in R1-2311495 CMCC
	TS 38.213
< Unchanged parts are omitted>
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols.
For the NCR operating simultaneous UL transmissions, the sum of transmit power for C-link and Backhaul-link should not exceed the NCR configured maximum power.
< Unchanged parts are omitted >


TP-14 in R1-2311858 Samsung
	TS38.213-i00, Clause 20
<omitted part>
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols with the SCS of the control link, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols with the SCS of the control link, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols.
When the NCR does not simultaneously receive on the control link and the backhaul link
-	if the NCR does not support determination of a TCI state for receptions on the backhaul link based on an indication of a TCI state by the serving cell, or if the NCR does not receive an indication of a TCI state, for receptions on the backhaul link [11, TS 38.321]
-	if the NCR does not receive an indication of a unified TCI state for receptions by the NCR-MT, receptions on the backhaul link use same QCL parameters as the ones for PDCCH receptions in a CORESET with the lowest controlResourceSetId 
-	else, receptions on the backhaul link use the QCL parameters provided by an indicated unified TCI state for receptions by the NCR-MT 
-	else receptions on the backhaul link use QCL parameters provided by a TCI state in a MAC CE [11, TS 38.321].
<omitted part>


TP-15 in R1-2311858 Samsung
	TS38.213-i00, Clause 20
<omitted part>
When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11, TS 38.321]. After 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where an NCR-MT detects a DCI format with CRC scrambled by C-RNTI,
· receptions on the backhaul link use the same TCI state as the one corresponding to 𝑞new 
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or SRI for determining a spatial filter for transmissions on the backhaul link
· transmissions on the backhaul link use the same spatial filter as the one for the last PRACH transmission of NCR-MT
-	else
· transmissions on the backhaul link use the same spatial filter as the one corresponding to 𝑞new 
The NCR can be provided, through the NCR-MT, tdd-UL-DL-ConfigurationCommon and can be additionally provided tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the backhaul link or transmits on the access link only in symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon and, if provided, tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the access link or transmits on the backhaul link only in symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon and, if provided, tdd-UL-DL-ConfigurationDedicated.
<omitted part>


TP-16 in R1-2311858 Samsung
	TS38.213-i00, Clause 20
<omitted part>
The NCR can be provided by semiPersistentFwdRsrcSetToAddModList a list of sets of resources for transmissions or receptions on the access link and the NCR Access Link Beam Indication MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by semiPersistentFwdRsrcSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot for the set of resources that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by periodicityAndOffset-r18. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by semiPersistentTimeRsrc and a beam with an index provided by beamIndex, where beamIndex can be updated by the NCR Access Link Beam Indication MAC CE command. The time resource starts at a slot that is offset by a number of slots provided by periodicityAndOffset-r18 from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by referenceSCS.   
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by referenceSCS. The reference slot is the first slot with the SCS provided by referenceSCS that starts no earlier than the start of a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by AperiodicBeamIndicationForAccessLink [18, TS 38.306] with the SCS of PDCCH reception. 
<omitted part>


TP-17 in R1-2311858 Samsung
	TS38.213-i00 , Clause 20
<omitted part>
If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, the second beam index if only NCR-PeriodicFwdResourceSet includes priorityFlag, and the first beam index otherwise. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet indicated by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-  the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
<omitted part>


TP-18 in R1-2311917 LG Electronics
	TS 38.213
Reason for change:
In the current specification, although the backhaul link beam determination of NCR-Fwd depends on whether NCR-MT and NCR-Fwd is simultaneously operating or not, the definition of the simultaneous operation between NCR-MT and NCR-Fwd is not clearly described. 
Summary of change:
 Clarify the time duration for simultaneous operation of NCR-MT and NCR-Fwd.
Consequences if not approved:
The backhaul link beam applied for NCR-Fwd during the RACH occasion will be different depending on whether NCR-MT transmits or not on configured RACH occasion, not known by the gNB. Similarly, the backhaul link beam applied for NCR-Fwd during the configured measurement resources will be different depending on whether NCR-MT measures or not on that resource, also not known by the gNB.
===========================Unchanged part omitted===========================
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols. For the time duration indicated by every configured measurement resource for NCR-MT, control link is considered to be performing downlink reception during such time duration. For the time duration indicated by RACH occasion, control link is considered to be performing uplink transmission during such time duration.
When the NCR does not simultaneously receive on the control link and the backhaul link
-	if the NCR does not support determination of a TCI state for receptions on the backhaul link based on an indication of a TCI state by the serving cell, or if the NCR does not receive an indication of a TCI state, for receptions on the backhaul link [11, TS 38.321]
-	if the NCR does not receive an indication of a unified TCI state for receptions by the NCR-MT, receptions on the backhaul link use same QCL parameters as the ones for PDCCH receptions in a CORESET with the lowest controlResourceSetId 
-	else, receptions on the backhaul link use the QCL parameters provided by an indicated unified TCI state for receptions by the NCR-MT 
-	else receptions on the backhaul link use QCL parameters provided by a TCI state in a MAC CE [11, TS 38.321].
When the NCR does not simultaneously transmit on the control link and the backhaul link
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or SRI for determining a spatial filter, for transmissions on the backhaul link
-	if the NCR does not receive an indication of a unified TCI state for transmissions by the NCR-MT, transmissions on the backhaul link use a same spatial filter as the one associated with the PUCCH resource with the smallest pucch-ResourceId in PUCCH-ResourceSet 
-	else, transmissions on the backhaul link use a spatial filter corresponding to an indicated unified TCI state for transmissions by the NCR-MT. 
-	else transmissions on the backhaul link use a spatial filter corresponding to a unified TCI state or SRI provided by a MAC CE [11, TS 38.321].
==========================Unchanged part omitted=============================
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