[bookmark: _GoBack]3GPP TSG-RAN2 #121  	R2-2301617
Athens, Greece, February 2023

[bookmark: Source]Agenda item:		8.1.3 (NR_netcon_repeater)
Source:	LG Electronics Inc.
Title: 	Resolving open issues for NCR
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. Introduction
This contribution discusses issues to progress in RAN2 to support NCR.  
2. Discussion 
RAN2 agreed the following at RAN2#120. 
	NCR support in SIB:
· Introduce an NCR-support indication in SIB1 per PLMN; whether it is also per NPN is FFS

RB support  
· NCR-MT indicates the maximum number of supported DRB in UE capability, values {1, 16}. If absent, the NCR-MT does not support DRB.
· SRB2 is mandatory feature for NCR-MT.

NCR-Fwd ON/OFF:
· When NCR-MT is in RRC_CONNECTED mode, the NCR-Fwd can be ON or OFF following the side control information received from the gNB. 
· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.
· Release to RRC-IDLE is FFS.

NCR-MT RLF:
· After RLF is declared by NCR-MT, NCR-MT performs cell selection and trigger RRC re-establishment;
· If NCR-MT enters RRC_IDLE due to no suitable cell is find, NCR-Fwd is OFF;
· During RRC re-establishment procedure, NCR-Fwd is OFF.

Idle/Inactive mobility 
· NCR-MT mandatorily support cell reselection and RRM measurements in RRC_IDLE and RRC_INACTIVE.

Connected mode mobility 
· In Rel-18, NCR-MT does not support handover and RRM measurements in RRC_CONNECTED.

Capability signalling 
· For reporting the capabilities of NCR-MT, the existing UECapabilityEnquiry and UECapabilityInformation messages are reused.
· In NCR-MT capability discussion, to focus on mandatory features that are required for NCR-MT.
· All existing optional features are considered as applicable to NCR-MT unless explicitly excluded (Same as IAB-MT). FFS on taking IAB specified features as a baseline for future discussion.

NPN-related
· NPN capable NCR-MT should consider cellReservedForOtherUse for determination of an NPN-only cell.



2.1 RRC state of NCR-MT and relation to NCR-Fwd operation
Currently it is FFS whether NCR-MT shall support RRC_INACTIVE. There is no strong reason to make NCR-MT inactive, given that NCR is normally power-plugged. At the same time, we do not see any technical reason to prevent NCR-MT from supporting RRC_INACTIVE by specification. If NCR can detect that no UE to serve is identified around, the NCR-MT may want to enter RRC_INACTIVE to reduce energy consumption. We however think we should avoid introducing any enhancements specific to NCR-MT in RRC_INACTIVE because the necessity and expected gain are limited. Given that no optimization for RRC_INACTIVE specific to NCR-MT is pursued, RRC_INACTIVE can be optionally supported by NCR-MT. 
Proposal 1: NCR-MT can optionally support RRC_INACTIVE. No optimization for RRC_INACTIVE is done. 

2.2 NCR-Fwd state when NCR-MT is in RRC_IDLE 
It is FFS whether NCR-Fwd should be OFF or not when NCR-MT enters RRC_IDLE by RRCRelease (and in other ways than RLF) . As the name indicates, NCR is useful only when it can be controlled by network dynamically. So, if NCR-MT is RRC_IDLE, network controllability to NCR-Fwd link is severely limited. For example, if NCR-Fwd can be controlled via system information or or DCI received by NCR-MT in RRC_IDLE or dedicated RRC configuration received during RRC_CONNECTED, the performance gain of this under-controlled NCR is questionable, compared to legacy RF repeater that can be controlled by OAM. Some may argue that NCR-Fwd operations with NCR_MT in RRC_IDLE should follows legacy RF repeater that keeps operating. In our view, such ‘similarity’ argument is not valid because legacy RF repeater cannot be controlled by gNB in the first place whereas NCR-MT can enter RRC_CONNECTED at its own will. NCR-MT should leave RRC_CONNECTED only when it decides not to operating NCR task, and once NCR-MT leaves RRC_CONNECTED, NCR-Fwd operations should be suspended to avoid any undesired/uncontrolled repeating of signals. If the NCR-Fwd keeps its operations without any gNB control, it should be classified as legacy RF repeater, whicih then is out of standardization scope.  
Proposal 2: NCR-Fwd is OFF when NCR-MT is in RRC_IDLE regardless of causes of entering RRC_IDLE

2.3 Support for RLM/BFD 
Since NCR receives side control information via RRC for NCR-Fwd, C-link quality of NCR-MT should be maintained reliably. RAN2 agreed that NCR-MT can declare radio link failure (RLF) and initiates RRC re-establishment if RLF is declared. Currently, RLF can be triggered by T310 expiry (sustained physical layer problem) based on RLM, random access problem, RLC transmission problem, LBT failure, etc. RLM is essential to detect DL physical layer problem and it is one of essential triggers of RLF. For this reason, ssb-based RLM has been a mandatory capability since Rel-15. However, RAN1 agreed that RLM can be optionally supported, meaning that NCR-MT may not support RLM as follows: 
	Agreement
As optional functionalities for the NCR-MT, at least Rel-15 legacy BFD/BFR/RLM mechanisms are supported
· FFS: The behavior of NCR-Fwd when BFR/RLF happen in C link.


While it is not clear why RAN1 decides RLM as optional feature, it seems that current RRC specification is not impacted by NCR-MT not supporting RLM (even if RLM is mandatory for other UEs); Currently configuration of radioLinkMonitoringConfig IE is not mandatory, and if PHY layer does not provide any “in-sync” or “out-of-sync” indication to RRC, nothing happens in RRC. This is because, since RRC does not receive “out-of-sync” indications at all from PHY, RRC T310 never starts and no subsequent action is triggered.      
Proposal 3: To confirm that NCR-MT can optionally support RLM. No enhancement or non-trivial spec impact is needed to support NCR-MT not supporting RLM.    
If NCR-MT supports BFD, RAN2 should decide NCR-Fwd status when BFD is detected. Simpler approach is that NCR-Fwd is OFF upon BFD detection by NCR-MT. Another approach is to leave it to NCR-Fwd implementation. The latter option may be acceptable, considering that it takes relatively a short time to complete beam failure recovery, compared to recovery from RLF. Our preference is that NCR-Fwd is off to avoid causing interference by NCR-Fwd due to improper beam utilization. 
Proposal 4: If BFD is detected, NCR-Fwd is OFF. Then, if BFR is successful, NCF-Fwd is ON again. 
2.4 NCR-support indication in SIB
RAN2 agreed to introduce ncr-support per PLMN. RAN2 also agreed that NPN capable NCR-MT should consider cellReservedForOtherUse for determination of an NPN-only cell. It is FFS whether ncr-support should be signaled per NPN. To support NCR in NPN with RAN sharing, it is necessary for each NPN to be able to indicate whether it supports NCR or not.
Proposal 5: Support ncr-Support indication per NPN, i.e., ncr-Support also in NPN-IdentityInfo of SIB1.  
It is good to confirm that the usage of ncr-Support is exactly same as IAB-support indication. That is, the field indicates the support for NR in case the associated PLMN/NPN is selected PLMN/NPN or registered PLMN/NPN.  
Proposal 6: To confirm that, if UE is NCR-MT and ncr-Support is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list nor the selected SNPN nor the registered SNPN, the UE considers the cell as barred for NCR-MT. 
2.5 NCR capability signaling  
It was already agreed in RAN1 discussion that beam indication for access link is configured to UE, and both semi-static and dynamic indication are supported. The beam indication for access link is expected to be dependent of access link capability of the NCR-Fwd. To configure beam indication properly, gNB serving NCR-MT needs to know the access link-related capabilities of NCR-Fwd, and the capabilities should be reported by collocated by NCR-MT. 
Proposal 7: NCR-MT should be able to report NCR-Fwd’s access link related capabilities, FFS the detailed capability parameters (await RAN1 input)

3. Conclusion 
This contribution discusses issues to progress in RAN2 in order to support NCR and suggest the following proposals.  
Proposal 1: NCR-MT can optionally support RRC_INACTIVE. No optimization for RRC_INACTIVE is done. 
Proposal 2: NCR-Fwd is OFF when NCR-MT is in RRC_IDLE regardless of causes of entering RRC_IDLE
Proposal 3: To confirm that NCR-MT can optionally support RLM. No enhancement or non-trivial spec impact is needed to support NCR-MT not supporting RLM.    
Proposal 4: If BFD is detected, NCR-Fwd is OFF. Then, if BFR is successful, NCF-Fwd is ON again. 
Proposal 5: Support ncr-Support indication per NPN, i.e., ncr-Support also in NPN-IdentityInfo of SIB1.  
Proposal 6: To confirm that, if UE is NCR-MT and ncr-Support is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list nor the selected SNPN nor the registered SNPN, the UE considers the cell as barred for NCR-MT. 
Proposal 7: NCR-MT should be able to report NCR-Fwd’s access link related capabilities, FFS the detailed capability parameters (await RAN1 input)
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