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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
RAN#99 meeting agreed the revised WID [1] and to extend RAN2 time units by 1 quarter to solve following remaining open issues, summarized in [2]. 
  
	2.2.2	Remaining Open issues 
The case when a NCR-MT selects/reselects to an acceptable cell or when no cell is found and comes back is FFS
Remaining issue for running CRs.
Remaining aspect on RRC/MAC CE parameters.
Remaining issues when NCR-MT is in RRC-IDLE.



This contribution further discusses the heighted two remaining open issues, i.e., when NCR-MT is in RRC_ INACTIVE and RRC_IDLE modes.
Discussion
[bookmark: _Hlk117617034]When NCR-MT is in RRC_INACTIVE

Regarding the case when NCR-MT is in RRC_INACTIVE, RAN2#120 and RAN2#121 meetings achieved the following agreements:
 
	RAN2#120 meeting
· NCR-MT mandatorily support cell reselection and RRM measurements in RRC_IDLE and RRC_INACTIVE.
· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.

RAN2#121 meeting

· The NCR-Fwd is switched OFF if the NCR-MT in RRC_INACTIVE state reselects a different cell than the last serving cell on which side control configuration was received.
· After cell reselection, the NCR-MT to resume so that it can receive side-control configuration from the new gNB (can be done by network configuration using existing specifications). The case when a NCR-MT goes to an acceptable cell and comes back and the case when no cell found are FFS. 



 Before discussing the remaining open issues listed in [2], we would like to raise a potential issue on the 2nd bullet of RAN2#120 meeting agreements. Based on this agreement, when NCR-MT keeps camping on the same cell after entering RRC_INACTIVE, we observed that NCR-Fwd may keep ON following the last configuration received from the gNB. In such a case, when the backhaul link quality is quite poor, it is difficult to guarantee the desired RF repetition gain and may introduce undesired interference. Therefore, how to ensure the backhaul link quality needs to be discussed firstly in such a case.


When NCR-MT keeps camping the same cell after entering RRC_INACTIVE, the NCR-Fwd may keep ON continuously following the last configuration received from the gNB. In such a case, how to ensure the backhaul link quality needs to be discussed. 

As RAN1#111 meeting has agreed the following pre-defined rules applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.

We observe that the qualities of control link and backhaul link are highly relevant, i.e., the control link and the backhaul link can share the same large-scale properties of the channel. Eventually, ensuring the backhaul link quality is equivalent to ensure the control link quality.
Ensuring the backhaul link quality is equivalent to ensure the control link quality since the control link and the backhaul link can share the same large-scale properties of the channel.

Different from in RRC_Connected mode, the NCR-MT in RRC_ INACTIVE mode doesn’t perform Radio Link Monitoring (RLM) in the active BWP, which is based on reference signals (SSB/CSI-RS) and signal quality thresholds configured by the network. Since the NCR-MT in RRC_INACTIVE only performs cell (re)selection, a straight-forward approach for ensuring the control link quality is to define an NCR-specific q-RxLevMinNCR and specify that Qrxlevmin applying in NCR-MT cell selection criterion S is obtained from q-RxLevMinNCR instead of q-RxLevMin, like supplementary uplink case (i.e., obtained from q-RxLevMinSUL).
A straight-forward approach for ensuring the control link quality is to define an NCR-specific q-RxLevMinNCR and specify that Qrxlevmin applying in NCR-MT cell selection criterion S is obtained from q-RxLevMinNCR.

With the above approach, suitable/acceptable cells on which a NCR-MT in RRC_INACTIVE mode may camp can be ensured to have a link quality better than q-RxLevMinNCR. A comparison of link quality of NCR-MT (Qrxlevmin applying in cell selection criterion S is obtained from q-RxLevMinNCR) and normal UE (Qrxlevmin applying in cell selection criterion S is obtained from q-RxLevMin) is shown in Fig.1. (Other parameters of compensation or offset in criterion S are ignored for simplicity).
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Fig.1 A comparison of link quality of NCR-MT and normal UE

RAN2 agree to define an NCR-specific q-RxLevMinNCR and specify that Qrxlevmin applying in NCR-MT cell selection criterion S is obtained from q-RxLevMinNCR.
 With the assumption that the link quality of suitable/acceptable cells on which a NCR-MT in RRC_INACTIVE mode camp is ensured, we further discuss remaining open issues when NCR-MT in RRC_INACTIVE mode. After entering RRC_INACTIVE mode, the NCR-MT performs cell (re)selection which may result in 4 potential results as followings:
(1) the NCR-MT in RRC_INACTIVE state camps on the same cell as last serving cell on which side control configuration was received.
(2) the NCR-MT in RRC_INACTIVE state (re)selects a different cell than the last serving cell on which side control configuration was received.
(3) the NCR-MT in RRC_INACTIVE state (re)selects an acceptable cell
(4) the NCR-MT in RRC_INACTIVE state performs cell reselection, however no cell found

The NCR-Fwd ON/OFF for cases (1) and (2) was covered by agreements so far, i.e., follow the last configuration received from the gNB for case (1) whereas switch OFF for case (2). 
For case (3), according to TS38.304, an "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Additionally, TS38.304 Clause 4.4 defines the following two levels of services that may be provided by the network to a UE in RRC_INACTIVE mode:
-	Normal service (for public use or non-public use on a suitable cell);
-	Operator service (for operators only on a reserved cell).
 Therefore, when the NCR-MT in RRC_INACTIVE state (re)selects an acceptable cell, the NCR-MT enters RRC_IDLE due to no suitable cell is found.

When the NCR-MT in RRC_INACTIVE state (re)selects an acceptable cell, the NCR-MT enters RRC_IDLE state due to no suitable cell is found.

For the NCR-MT RLF case, RAN2#120 meeting agreed followings:
	· On 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. 



It is reasonable to switch off NCR-Fwd when the NCR-MT in RRC_INACTIVE state (re)selects an acceptable cell.

RAN2 agree to switch off NCR-Fwd when the NCR-MT in RRC_INACTIVE state (re)selects an acceptable cell.
 Finally for case (4), when no cell is found, then according to TS24.501, the substate chosen after PLMN-SEARCH, following power on shall be NO-CELL-AVAILABLE. Since the NO-CELL-AVAILABLE is out of RAN scope, we think it is no need to further discuss NCR-Fwd ON/OFF and come back in RAN2.

When NCR-MT is in RRC_IDLE

Regarding the case when NCR-MT is in RRC_IDLE, RAN2#121 meeting achieved the following agreement:
 
	· The network should be able to send NCR-MT to RRC_IDLE



　RAN2#121 meeting discussed the following two options of NCR-Fwd operation upon releasing the NCR-MT to RRC-IDLE, however could not achieve consensus due to company diverse view:
· Option 1: The gNB provides a wake-up timer to the NCR-MT when released to RRC_IDLE. The NCR-Fwd follows the last side control configuration from the gNB until the timer expires. The NCR-MT may proactively reconnect to the network upon timer expiry to receive updated side control configuration.
· Option 2: The NCR-Fwd switches OFF.

 We understand there may have gains to keep NCR-Fwd ON when network sends NCR-MT to RRC_IDLE in some cases, for example from energy saving perspective. However, we think Option 1 is not a complete solution. The first concern is how to ensure backhaul link quality when NCR-MT is in RRC_IDLE. The second concern is on the NCR-MT behaviour when the proposed wake-up timer is running, which is not defined in Option 1. 

Option 1 is not a complete solution due to the followings are not specified:
- how to ensure backhaul link quality
- NCR-MT behaviour when the wake-up timer is running
The first concern is almost the same as the concern we raised for the RRC_INACTIVE, therefore applying Proposal 1 can solve this problem. 
 On the NCR-MT behaviour when the wake-up timer is running, we think it is nature to restrict the NCR-MT to reconnect to the network. Therefore, we propose to modify Option 1 as followings:

· Modified Option 1: The gNB provides a wake-up timer to the NCR-MT when released to RRC_IDLE. 
· The NCR-Fwd follows the last side control configuration from the gNB until the timer expires. 
· The NCR-MT reconnection to the network is restricted when the wake-up timer is running.
· The NCR-MT may proactively reconnect to the network upon timer expiry to receive updated side control configuration.
For supporting NCR-Fwd ON when network sends NCR-MT to RRC_IDLE, RAN2 agree the Modified Option 1 and Proposal 1.
If Proposal 3 can’t be agreed, RAN2 agree to switch off the NCR-Fwd when network sends NCR-MT to RRC_IDLE.
Summary
[bookmark: OLE_LINK3]This contribution further discusses the heighted two remaining open issues, i.e., when NCR-MT is in RRC_ INACTIVE and RRC_IDLE modes.

Observation 1 When NCR-MT keeps camping on the same cell after entering RRC_INACTIVE, the NCR-Fwd may keep ON continuously following the last configuration received from the gNB. In such a case, how to ensure the backhaul link quality needs to be discussed.

Observation 2 Ensuring the backhaul link quality is equivalent to ensure the control link quality since the control link and the backhaul link can share the same large-scale properties of the channel.

Observation 3 A straight-forward approach for ensuring the control link quality is to define an NCR-specific q-RxLevMinNCR and specify that Qrxlevmin applying in NCR-MT cell selection criterion S is obtained from q-RxLevMinNCR.

Observation 4 When the NCR-MT in RRC_INACTIVE state (re)selects an acceptable cell, the NCR-MT enters RRC_IDLE state due to no suitable cell is found.

Observation 5 Option 1 is not a complete solution due to the followings are not specified:
- how to ensure backhaul link quality
- NCR-MT behaviour when the wake-up timer is running

Proposal 1 RAN2 agree to define an NCR-specific q-RxLevMinNCR and specify that Qrxlevmin applying in NCR-MT cell selection criterion S is obtained from q-RxLevMinNCR.

Proposal 2 RAN2 agree to switch off NCR-Fwd when the NCR-MT in RRC_INACTIVE state (re)selects an acceptable cell.

Proposal 3 For supporting NCR-Fwd ON when network sends NCR-MT to RRC_IDLE, RAN2 agree the Modified Option 1 and Proposal 1.

Proposal 4 If Proposal 3 can’t be agreed, RAN2 agree to switch off the NCR-Fwd when network sends NCR-MT to RRC_IDLE.
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