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In this contribution, the remaining issues for side control information and NCR behavior are discussed.
Discussion
Backhaul link beam after BFR procedure
According to the following agreement reached in RAN1#112 and endorsed draft CR [1] for TS 38.321,
	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;


the NCR behavior has been specified for the following procedures:
· After beam failure is detected and before BFR is completed, NCR-Fwd is OFF;
· After BFR is completed and before next beam indication is received, NCR-Fwd resumes forwarding using the last forwarding configuration for access link and backhaul link before beam failure;
· After next beam indication is received, NCR-Fwd operates using the beam indicated by the beam indication.
In last meeting, some companies propose that if backhaul link reuses the beam before BFR, there might be performance degradation since previous backhaul link beam may have similar issue as C-link beam which triggers BFR procedure. However, it should be noticed that the backhaul link beam may not always be the same as C-link beam, and the potential performance degradation may only exist when backhaul link beam is the same as C-link beam. In the following, different cases of backhaul link beam determination before BFD are discussed:
· Case-1: When backhaul link beam follows pre-defined rule before BFD, then after BFR completion, backhaul link will also follow pre-defined rule.
In this case, for C-link beam after BFR, as highlighted in the existing spec (copied below), PUCCH beam is changed to be the same as last PRACH transmission, PDCCH beam is changed to be the same as  for PDCCH monitoring in a CORESET with index 0.
	For the PCell or the PSCell, after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId for which the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI and until the UE receives an activation command for PUCCH-SpatialRelationInfo [11, TS 38.321] or is provided PUCCH-SpatialRelationInfo for PUCCH resource(s), the UE transmits a PUCCH on a same cell as the PRACH transmission using 
-	a same spatial filter as for the last PRACH transmission
-	a power determined as described in clause 7.2.1 with , , and  
For the PCell or the PSCell and for sets  and , after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index  for PDCCH monitoring in a CORESET with index 0.


Then, following the description of beam determination based on pre-defined rule, i.e. DL beam follows CORESET with the lowest ID and UL beam follows lowest PUCCH resource ID, the backhaul link beam will automatically be the same as the new C-link beam after BFR, and there is no issue for this case.
· Case-2: When backhaul link beam is indicated by dedicated beam indication via MAC CE, then after BFR completion, backhaul link will also follow the previous dedicated beam indication before BFD.
In this case, if the indicated beam is different from C-link beam before BFD, failure of C-link beam does not mean failure of backhaul link beam. Then, reusing the last forwarding configuration for backhaul link, i.e., MAC CE indicated beam, still works.
When the indicated beam is the same as C-link beam before BFD, theoretically, there might be the performance degradation. However, from the perspective of implementation, it’s not a typical case for gNB to explicitly configure backhaul link beam to be the same as C-link, and more naturally pre-defined rule will be used for this case to avoid unnecessary signaling. 
· Case-3: For the case of simultaneous backhaul link and C-link transmission before BFD
In this case, although the beam of C-link and backhaul link is the same, after BFR completion C-link will obtain a new beam, and according to the existing spec, the backhaul link will automatically follow C-link beam, and there is no issue for this case as well.
Moreover, after BFR completion, if there is really an issue on the backhaul link beam, it’s also under gNB’s control to identify whether backhaul link beam needs to be changed or not, naturally gNB can send another backhaul link beam indication, and it’s a very short duration between BFR completion and next backhaul link beam indication, there is no need to further enhance backhaul link beam during such short duration in maintenance phase.
Proposal 1: No enhancement on backhaul link beam after BFR procedure is needed.
Backhaul link beam after BWP switching
In RAN1 #112b-e meeting, the following agreement and conclusion were reached for determining the backhaul link beam. According the agreement and the conclusion, the backhaul link beam can be explicitly indicated and updated by an MAC CE indication related to the active BWP of the control link.
	Agreement 
For the backhaul link beam indication
· The TCI state for the DL beam indication of backhaul link is selected from the TCI state list in active DL BWP of C-link.
· The TCI state or SRI for the UL beam indication of backhaul link is selected from the UL TCI state list or SRI list in active UL BWP of C-link.
· NOTE: For the case of joint TCI state, how to indicate/determine TCI state for the UL beam of backhaul link is subject to RAN2.
· The SRI for the UL beam indication of backhaul link is associated with active UL BWP of C-link.
Conclusion
The explicit backhaul link beam indication is updated by MAC CE indication related to the active BWP.


As the active BWP switching involves two different BWPs, thus when the active BWP switching of the control link occurs, it should be clarified that which active BWP (the old active BWP or the new active BWP) serves as the associated BWP for the explicit backhaul link beam indication. The following options can be down-selected for solving above issue when the NCR-MT performs BWP switching procedure:
Option 1: The NCR-Fwd shall use the old backhaul link beam until a new MAC CE indicating the backhaul link beam is received after the BWP switching procedure is complete.
· The old backhaul link beam is determined based on the TCI state ID or SRI ID indicated by the latest MAC CE before the BWP switching procedure starts and the TCI state list or SRI list in the old active BWP of C-link
Option 2: The NCR-Fwd shall use the new backhaul link beam until a new MAC CE indicating the backhaul link beam is received after the BWP switching procedure is complete.
· The new backhaul link beam is determined based on the TCI state ID or SRI ID indicated by the latest MAC CE before the BWP switching procedure starts and the TCI state list or SRI list in the new active BWP of C-link
Option 3: The NCR-Fwd shall use the default backhaul link beam according to the pre-defined rules until a new MAC CE indicating the backhaul link beam is received after the BWP switching procedure is complete.
Option 4: The NCR-Fwd is turned off, i.e. the NCR-Fwd does not transmit or receive until a new MAC CE indicating the backhaul link beam is received after the BWP switching procedure is complete.
For Option 2, the size of the TCI state list (or the SRI list) in the old active BWP and the size of the TCI state list (or the SRI list) in the new active BWP may not be same, so the TCI state ID (or SRI ID) indicated by the latest MAC CE before the BWP switching procedure starts may not be in the TCI state list (or the SRI list) in the new active BWP. Further, the indicated TCI ID (or the indicated SRI ID) may map to different TCI state (or SRI) in two active BWPs, thus the new beam can not match the actual channel condition. Solving above issues requires additional standardization efforts. Option 3 also needs to consider pre-defined rules under different active BWPs. It does not reduce the spec impact and even changes the rules when the explicit backhaul link beam indication exists. Option 4 has low flexibility but weakens the functionality of NCR forwarding. 
In comparison, Option 1 does not have the aforementioned issues, and it follows a similar mechanism as the NCR-MT (i.e. the UE) when the BWP switching occurs as specified in TS 38.133. 
	TS38.133:
Provided the UE does not have the required TCI-state information to receive PDCCH and PDSCH in the new BWP, the UE shall use old TCI-states before the BWP switch until a new MAC CE updating the required TCI-state information for PDCCH and PDSCH is received after the BWP switch. 


Additionally, as clarified by moderator in [112bis-e-R18-MAC_CE-01], Option 1 is more aligned with the understanding that the MAC CE indication will be kept until the new indication.
Proposal 2: When the NCR-MT performs the BWP switching procedure, the NCR-Fwd shall use the old backhaul link beam until a new MAC CE indicating the backhaul link beam is received after the BWP switching procedure is complete.
· The old backhaul link beam is determined based on the TCI state ID or SRI ID indicated by the latest MAC CE before the BWP switching procedure starts and the TCI state list or SRI list in the old active BWP of C-link
Power control for simultaneous C-link and backhaul link transmission
In RAN1#112-bis-e meeting, the following agreement has been made for UE feature of NCR to support simultaneous UL transmission of backhaul link and C-link.
	Agreement
Introduce the following new FG/row, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-5
	Simultaneous UL transmission of backhaul link and C-link
	1. Simultaneous UL transmission of backhaul link and C-link
	43-1
	N/A
	Yes
	NCR only supports TDMed UL transmission of C-link and backhaul link
	Per NCR-MT
	No
	No
	Yes
	
	Optional with capability signaling


· 


For an NCR supporting FG 43-5, during simultaneous UL transmission of backhaul link and C-link, currently the power control of NCR-MT and NCR-Fwd has not been specified which implies the power control is up to implementation. In last meeting, several companies prefer to explicitly define a rule for power allocation for simultaneous UL transmission of backhaul link and C-link in semi-static or dynamic way.
The semi-static way is to define 2 separate maximum power restrictions for C-link and backhaul link respectively, so that the power of C-link transmission is required to not exceed the configured maximum power for C-link, and the power of backhaul link transmission is required to not exceed the configured maximum power for backhaul link.
The dynamic way is to define a power sharing mechanism between C-link and backhaul link with the understanding that only a single total maximum power restriction is defined for both C-link and backhaul link, then in some cases, backhaul link power should be reduced, and in some other cases, C-link power should be reduced, e.g. when C-link transmits PRACH, C-link power is prioritized, when backhaul link transmission is with priority flag, backhaul link power is prioritized. It can be foreseen that many cases for when to prioritize C-link and when to prioritize backhaul link will be discussed, and it would be difficult to converge.
In our view, semi-static way is much simpler and enough to resolve the issue, and dynamic power sharing is a kind of over optimization especially at this maintenance phase. Furthermore, there exists 2 different implementations for NCR in current deployment, i.e. shared RF and separate RF for C-link and backhaul link, semi-static power control can work well in both implementations while dynamic power sharing only assumes shared RF.
Proposal 3: For simultaneous UL transmission of backhaul link and C-link, separate maximum power restrictions can be configured for C-link and backhaul link respectively.
Conclusion
In this contribution, we provide our analysis and proposals for remaining issues for side control information and NCR behavior.
Proposal 1: No enhancement on backhaul link beam after BFR procedure is needed.
Proposal 2: When the NCR-MT performs the BWP switching procedure, the NCR-Fwd shall use the old backhaul link beam until a new MAC CE indicating the backhaul link beam is received after the BWP switching procedure is complete.
· The old backhaul link beam is determined based on the TCI state ID or SRI ID indicated by the latest MAC CE before the BWP switching procedure starts and the TCI state list or SRI list in the old active BWP of C-link
Proposal 3: For simultaneous UL transmission of backhaul link and C-link, separate maximum power restrictions can be configured for C-link and backhaul link respectively.
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