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[bookmark: _Ref115364963]1	Introduction
This is the second meeting on which RAN2 will discuss the NCR WI (WID in RP-222673 [1]).
During RAN2#119-bis-e, RAN2 focused on aspects related to the signalling for side control information, where the following was agreed:
	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).

Agreement:
NCR-MT supports RRC_CONNECTED and RRC_IDLE states, FFS on RRC_INACTIVE state (e.g. optional support or not support).

Agreement
NCR-MT supports SRB0/1/2 and DRB is optional. FFS on maximum number of DRBs.

Agreement
NCR-MT should ignore cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse，cellReservedForOtherUse, intraFreqReselection indications and UAC configuration if broadcast in system information.

Agreements
RRM functions supported by NCR-MR:
· Cell selection is mandatory
· Cell reselection, RLM, BFD, BFR are FFS



In this contribution we discuss:
· the association between RRC states of the NCR-MT and the NCR-Fwd ON/OFF indication, and
· the need for gNBs to indicate support for NCR.
· Remaining FFFs
· Maximum number of DRBs
· NCR-MT support of RRC Inactive.

[bookmark: _Ref178064866]2	Discussion
2.1	RRC states and NCR-Fwd ON/OFF “state” 

An NCR is conceptually modelled as seen in the Figure below.  
[image: ]
[bookmark: _Ref115365272]Figure 1: Conceptual model of network-controlled repeater (as taken from TR 38.367)

During the last minutes, several companies proposed to discuss the relationship between the NCR-Fwd ON/OFF “state” and the RRC states of the NCR-MT.
In fact, as see in R2-2210920 [2], the email discussion Rapporteur summarized the following options:
	· Option 1: When NCR-Fwd is ON, NCR-MT can be in any RRC states (e.g. RRC_CONNECTED or RRC_IDLE/INACTIVE);
· Option 2: When NCR-Fwd is ON, NCR-MT must be in RRC_CONNECTED state; when NCR-MT is in RRC_IDLE/INACTIVE states, NCR-Fwd must be “OFF”; 
· Option 3: When NCR-Fwd is ON, NCR-MT must be in RRC_CONNECTED state; when NCR-MT is in RRC_IDLE state, NCR-Fwd must be “OFF”; when NCR-MT is in RRC_INACTIVE state, NCR-Fwd can be “ON” or “OFF”;
· Option 4: Up to RAN1, considering RAN1 is discussing the fallback mechanism for NCR.



But at that point in time, most companies (us included) opted to wait for further RAN1 progress (i.e., Option 4) before getting into this aspect in RAN2. Therefore, no agreement was reached on this matter.
As we see it, the motivation to discuss this topic comes from ‘Note-2’ in the following RAN1#110 agreement:
	Agreement
The NCR-Fwd is always expected to be “OFF” unless otherwise explicitly or implicitly indicated by gNB.
· Note-1: This applies to the case regardless of the RRC state of NCR-MT.
· Note-2: Indication (e.g., received when NCR-MT in RRC-connected) or DRX state of NCR-MT to control the ON-OFF behaviour of NCR-Fwd when the NCR-MT is in RRC-idle/inactive is not precluded.
The above is not meant to imply any signalling design for NCR-Fwd ON-OFF.



On the above, we see value in highlighting these aspects also in RAN2.
Starting from the main part, i.e., the NCR-Fwd is always expected to be “OFF” unless indicated by the gNB.  
[bookmark: _Toc118444450]The NCR-Fwd is always expected to be “OFF” unless explicitly or implicitly indicated by the gNB (this applies regardless of the RRC state of the NCR-MT).

Focusing on “Note-2” (which directly concerns RAN2), we believe that RAN1 has observed motivations to consider such scenario. For that, in the next subclause we develop cases for which we believe it is beneficial to allow a “separate” control of the NCR-Fwd when the NCR-MT is in RRC-idle/inactive states. 
[bookmark: _Toc118444451]It is worth analysing the motivation and mechanisms to control the ON/OFF “state” of the NCR-Fwd when the NCR-MT is in RRC-idle/inactive.

Let us guide our discussion by considering the following RAN1#110-bis-e agreements:
	Conclusion
An NCR is not expected to perform forwarding in “OFF” state.

Agreement
For the ON/OFF information indication, at least one of following options is supported to indicate the ON state of NCR
· Alt-1: Explicit indication with dedicated field to indicate ON state
· Note: At least it’s supported when the beam indication is not applicable
· Alt-2: Implicit indication via the beam indication
· Alt-3: Indication via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)


 
To start with, it should be stressed that RAN1’s “Conclusion” above should not be confused with the question about the relation between NCR-Fwd ON/OFF state and the NCR-MT RRC state.
[bookmark: _Toc118444452]When an NCR is ON, the NCR-MT could be in any RRC state. 

While for the agreement, RAN2 should consider explicit indication solutions to handle the “activation” of NCR(-Fwd).
[bookmark: _Toc118444453]RAN2 could focus on analysing explicit indications to control ON/OFF states. 

2.1.1	Decoupling the NCR-MT RRC state and the NCR-Fwd ON/OFF “state” 
The following scenarios depict situations in which there is a motivation to decouple the NCR-MT RRC state from the NCR-Fwd ON/OFF “state”.
1) Scenario 1: The NCR is not serving any UE. However, the NW will still be relying on the NCR. Therefore, there is a motivation to keep the NCR-MT part “active”, while only turning OFF the NCR-Fwd part. This way, the latter can quickly be turned ON in the (near) future.
2) Scenario 2: The NCR is not serving any UE, and the NW does not want to use the NCR any longer. For which, both NCR-Fwd and NCR-MT should be turned OFF (e.g., NCR-MT should be sent to RRC IDLE). Doing so reduces energy consumption, and any unnecessary interference created by the NCR.    
3) Scenario 3: The NCR-Fwd is already configured and is serving UEs. Therefore, there is a motivation to only switch OFF the NCR-MT (e.g., release RRC connections) to avoid unnecessary use of CP resources. 
[bookmark: _Toc118444454]Decoupling the NCR-MT RRC state from the NCR-Fwd ON/OFF “state” allows for efficient CP resource utilization, improved energy consumption, and interference reductions.

For each of the above, the following signalling would be need:
a) For Scenario 1: an indication only intended to control the NCR-Fwd ON/OFF state.
b) For Scenario 2: an indication, or a set of indications, allowing to simultaneously switch ON/OFF both the NCR-Fwd and NCR-MT.
c) For Scenario 3: an indication only intended to switch ON/OFF the NCR-MT.

All of these could be addressed with RAN2-based signalling and procedures (e.g., paging messages, SIB indication, RRC messages, etc)
[bookmark: _Toc118444455]When NCR-Fwd is ON, NCR-MT can be in any RRC states.
[bookmark: _Toc118444456]RAN2 to work on mechanisms to separately control NCR-Fwd ON/OFF states and NCR-MT RRC states.  

2.2	NCR support indication in SIB
It has also been brought up by a number of companies during the previous meeting, whether there is a need for a gNB to indicate support for NCR in SIB.

On this matter, and since not all gNBs will support NCR-related features, we believe that an optional 1-bit indication in SIB1 is a minimum requirement to allow for correct and efficient cell selection and access procedures.
Additionally, we observe that it has been proposed in R2-2210563 to introduce such indication both for PLMN and NPN cell access related information. However, for now, extending NCR functionality into NPNs seems not urgent for the development of this WI.  
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[bookmark: _Toc118444457]Introduce an optional 1-bit indication in SIB1 to signal NCR support. FFS on whether this should also be done for NPNs.  
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2.3	Remaining FFS on NCR
In the last RAN2#119-bis-e meeting the following FFSs were captured:
Agreement:
NCR-MT supports RRC_CONNECTED and RRC_IDLE states, FFS on RRC_INACTIVE state (e.g. optional support or not support).

Agreement:
NCR-MT supports SRB0/1/2 and DRB is optional. FFS on maximum number of DRBs.

Regarding on whether an NCR-MT can be in RRC_INACTIVE, so far the most common use case pictured by the WID is that the NCR is a “cheap” and “simple” repeater, and is (mostly) operator deployed without any mobility. According to this characteristic, is not clear what additional benefits would bring the support of a complex feature such as the RRC_INACTIVE state to the NCR. Because, of this, the RRC_INACTIVE state shall not be supported for the NCR-MT, at least in this release.
[bookmark: _Toc118444458]The NCR-MT does not support the RRC_INACTIVE state.

A remaining FFS is now about the number of DRBs. In the last RAN2 meeting, the only reason for having a DRB supported by the NCR-MT was because of the support of OAM agreed by RAN3. Apart from this use case, the NCR node is only a lower layer forwarding node and does not have its own traffic. This means that no data traffic should be exchanged between the network and the NCR-MT (apart OAM traffic and CP signalling), and no data traffic can be exchanged between the network and the NCR-Fwd part. Therefore, supporting at most 1 DRB is more than enough for enabling an OAM connection at the NCR.
[bookmark: _Toc118444459]The NCR-MT shall support at most 1 DRB.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The NCR-Fwd is always expected to be “OFF” unless explicitly or implicitly indicated by the gNB (this applies regardless of the RRC state of the NCR-MT).
Observation 2	It is worth analysing the motivation and mechanisms to control the ON/OFF “state” of the NCR-Fwd when the NCR-MT is in RRC-idle/inactive.
Observation 3	When an NCR is ON, the NCR-MT could be in any RRC state.
Observation 4	RAN2 could focus on analysing explicit indications to control ON/OFF states.
Observation 5	Decoupling the NCR-MT RRC state from the NCR-Fwd ON/OFF “state” allows for efficient CP resource utilization, improved energy consumption, and interference reductions.


Based on the discussion in the previous sections we propose the following:
Proposal 1	When NCR-Fwd is ON, NCR-MT can be in any RRC states.
Proposal 2	RAN2 to work on mechanisms to separately control NCR-Fwd ON/OFF states and NCR-MT RRC states.
Proposal 3	Introduce an optional 1-bit indication in SIB1 to signal NCR support. FFS on whether this should also be done for NPNs.
Proposal 4	The NCR-MT does not support the RRC_INACTIVE state.
Proposal 5	The NCR-MT shall support at most 1 DRB.
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