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1. Introduction
This contribution discusses issues to progress in RAN2 in order to support NCR.  
	RAN2#119bis Agreement:
RAN2 confirms to use RRC signalling to configure NCR-MT to receive side control information. How the side control information itself is transmitted (i.e. via RRC or DCI or MAC CE) is up to RAN1 (RAN2 may discussion the initial RAN1 decision and revisit if needed).
NCR-MT supports RRC_CONNECTED and RRC_IDLE states, FFS on RRC_INACTIVE state (e.g. optional support or not support).
NCR-MT supports SRB0/1/2 and DRB is optional. FFS on maximum number of DRBs.
RRM functions supported by NCR-MR:
· Cell selection is mandatory
· Cell reselection, RLM, BFD, BFR are FFS




2. Discussion 
2.1 issues to progress in RAN2
2.1.1 RRC state of NCR-MT and relation to NCR-Fwd operation
NCR-Fwd is not always ON. NCR is ON at some time and OFF at the other time, depending on configuration and control by network via NCR-MT. One open issue is whether NCR-Fwd can be ON when NCR-MT is in RRC_IDLE or RRC_INACTIVE. 
It is a normal assumption that NCR-MT is in RRC_CONNECTED when NCR-Fwd is ON. But, in theory, it may be possible to have NCR-Fwd ON even when NCR-MT is RRC_IDLE/INACTIVE in case the NCR-Fwd ON/OFF timing is semi-statically configured. However, we cannot guarantee the semi-statically configured ON/OFF time pattern is valid for the entire duration of the idle/inactive duration of NCR-MT. If preconfigured ON/OFF duration happens to be invalid and hence reconfiguration or dynamic adjustment of the ON/OFF timing is needed, NCR-MT in idle/inactive needs to enter RRC_CONNECTED first, which incurs extra latency and resulting problem (such as interference) until desired reconfiguration/dynamic control is done. For this reason, we think supporting NCR-Fwd being ON while NCR-MT is in idle/inactive is a bit risky. Furthermore, the use case of NCR-MT in idle/inactive is unclear. To work as network-controlled repeater, the NCR-Fwd as well as the collocated NCR-MT may have to be plugged-in always, rather than battery-powered, and if so, the necessity of further optimization for power saving of NCR-MT is limited. In this sense, if we can assume that NCR-Fwd should be OFF if NCR-MT is not in RRC_CONNECTED for Rel-18, the mapping between RRC states of NCR-MT and NCR-Fwd become very clear. However, one may concern that such assumption would be too restrictive, considering that even legacy RF repeater is always on. Then, given that we have very limited time budget for this WI, we suggest to take either of the following options:
· Option1) NCR-Fwd should be OFF if NCR-MT is not in RRC_CONNECTED for Rel-18
· Option2) Normal operations of NR-Fwd is guaranteed only NCR-MT is in RRC_CONNECTED for Rel-18
In option2, it is up to NCR implementation how NCR-Fwd is working while NCR-MT is not in RRC_CONNECTED.
Proposal 1: RAN2 takes one of the following options:
· Option1) NCR-Fwd should be OFF if NCR-MT is not in RRC_CONNECTED for Rel-18
· Option2) Normal operations of NR-Fwd is guaranteed only NCR-MT is in RRC_CONNECTED for Rel-18
Currently it is FFS whether NCR-MT can 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 have not seen any technical reason to prevent NCR-MT from supporting RRC_INACTIVE by specification. We however do not think we should introduce any additional specification work to better support NCR for the case NCR-MT is in RRC_INACTIVE. 
Proposal 2: NCR-MT can optionally support RRC_INACTIVE. 
2.1.2 Support for RLM/BFD 
RAN2 is discussing if NCR-MT should support all existing mandatory features or not. We believe that the baseline should be that NCR-MT should support all existing mandatory features, unless we explicitly specify something as exception. 
Let us consider RLM. Since NCR receives side control information via RRC for NCR-Fwd, C-link quality of NCR-MT should be maintained reliably. RLM and relevant recovery procedures are the fundamental functionalities to ensure the reliability of the link. 
Proposal 3: NCR-MT should support RLM. 
Regarding BFD, for intra-band NCR operation, TCI states of C-link is tightly associated with the TCI states of backhaul link of the NCR-Fwd. So, it seems essential or at least beneficial for NCR-MT to support BFD to ensure the good beam quality of backhaul link. For inter-band NCR operation, it is not clear whether BFD is really essential or not. RAN2 can send an LS to RAN1 to ask if BFD is needed for inter-band NCR operation in Rel-18. 
Proposal 4: NCR-MT should support BFD for intra-band NCR operation. FFS for inter-band NR operation. 

NCR-MT in RRC_CONNECTED may experience radio link failure or it may initiate RRC reestablishment for other failure reasons. We need to discuss whether NCR-Fwd can be ON or whether it should be OFF while NCR-MT is under recovery due to e.g., RLF or other failure reasons.. A similar issue exits when NCR-MT detects BFD on PCell and BFR is under-going via random access. 
For those transient period, it would be simpler to have NCR-Fwd OFF, given that non-trivial time may be required in particular for re-establishment completion. However, we do not think such detailed behaviors of NCR-Fwd in relation to NCR-MT’s RRC sub-states should be specified. Instead, we think it can be left to NCR implementation. This also allows skip specifying details for the case that NCR-MT is dual-connected (whether DC for NCR-MT is supported needs further discussion though). Furthermore, we do not think RLF of NCR-MT happens frequently.  
Proposal 5: It is up to NCR implementation how NCR-Fwd is operating when NCR-MT is under failure recovery. 

2.1.3 Support for mobility functionalities
In Rel-18, it is assumed that NCR is fixed, i.e., no mobility of NCR is considered. So, it is questionable if NCR-MT should support mobility functionalities such as cell reselection and handover (intra- and inter-frequency handover).
In the RAN2#119bis, it was already argued that removing existing functionalities may require more specification work. This is true, in particular, if the functionalities are essential functionalities for legacy UEs. Cell reselection is important to camp on the best ranked cell on a frequency. If reselection is not supported, UE may camp on a non-best ranked cell and enter RRC_CONNECTED in this cell, it causes strong interference to neighbor cells including a best ranked cell. The necessity of handover is not clear, but we believe that we do not have to prevent NCR-MT from supporting handover. During transient period of handover execution of NCR-MT, how NCR-Fwd operates can be left to NCR implementation. 
Proposal 6: NCR-MT should support cell reselection. 
Proposal 7: NCR-MT can support handover. 
Proposal 8: It is up to NCR implementation how NCR-Fwd is operating when NCR-MT is executing handover 

2.1.4 NCR-support indication in SIB
Not all gNB/cell can support NCR. So NCR-MT needs to select a cell supporting NCR during idle mode mobility. Two options are available: a) ncr-Support indication is introduced in SIB1, and b) a list of cell allowed for NCR-MT access is configured to NCR-MT via OAM. We prefer option a) because it is clean and ensures that related access control and mobility behaviors are more consistent. Considering RAN sharing scenarios for PN and NPN, it is suitable to include ncr-Support in PLMN-IdentityInfo and in NPN-IdentityInfo. 
Proposal 9: Introduce ncr-Support indication in PLMN-IdentityInfo and in NPN-IdentityInfo of SIB1.  
If the UE is NCR-MT is ncr-Support is not provided for the concerned PLMN, the UE shall consider the cell as barred. This is exactly same as what IAB-MTs do when iab-Support is not provided. 
Proposal 10: 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, consider the cellas barred for NCR-MT. 
2.1.5 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 11: NCR-MT should be able to report NCR-Fwd’s access link related capabilities, FFS the detailed capability parameters (await RAN1 input)
2.2 other issues to further progress in RAN1
There are open issues related to the following:
· Backhaul link beam adaptation
· Access link beam adaptation
· On/Off indication  
· TDD UL/DL information  
For the issues above, it is premature to start related discussion in RAN2. RAN2 need to await RAN1 progress, and if RAN1 progress is sufficient RAN2 can start necessary signaling support. 
Proposal 12: RAN2 wait for RAN1 input on the following 
· Backhaul link beam adaptation
· Access link beam adaptation
· On/Off indication  
· TDD UL/DL information  

3. Conclusion 
This contribution discusses issues to progress in RAN2 in order to support NCR and suggest the following proposals.  
Proposal 1: RAN2 takes one of the following options:
· Option1) NCR-Fwd should be OFF if NCR-MT is not in RRC_CONNECTED for Rel-18
· Option2) Normal operations of NR-Fwd is guaranteed only NCR-MT is in 
Proposal 2: NCR-MT can optionally support RRC_INACTIVE. 
Proposal 3: NCR-MT should support RLM. 
Proposal 4: NCR-MT should support BFD for intra-band NCR operation. FFS for inter-band NR operation. 
Proposal 5: It is up to NCR implementation how NCR-Fwd is operating when NCR-MT is under failure recovery. 
Proposal 6: NCR-MT should support cell reselection. 
Proposal 7: NCR-MT can support handover. 
Proposal 8: It is up to NCR implementation how NCR-Fwd is operating when NCR-MT is executing handover 
Proposal 9: Introduce ncr-Support indication in PLMN-IdentityInfo and in NPN-IdentityInfo of SIB1.  
Proposal 10: 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, consider the cellas barred for NCR-MT. 
Proposal 11: NCR-MT should be able to report NCR-Fwd’s access link related capabilities, FFS the detailed capability parameters (await RAN1 input)
Proposal 12: RAN2 wait for RAN1 input on the following 
· Backhaul link beam adaptation
· Access link beam adaptation
· On/Off indication  
· TDD UL/DL information  
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