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1. Introduction
During the RAN2#121 meeting, regarding the NCR-MT’s RRC states, the following agreement and FFSes were given [1]:

	· [bookmark: _Hlk117369220]The network should be able to send NCR-MT to RRC_IDLE.
· 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.



After the meeting, a round of email discussion was organized. 

	1/ the need of a wake-up timer
For the first issue, companies discussed the solution for triggering the NCR-MT back to RRC_CONNECTED mode, e.g. by a wake-up timer. There are two options, and each is supported by half of the companies:

· To further discuss the following 2 options.
· (6/12) Option 1: To define “wake-up timer” IE in RRCRelease message;
· (6/12) Option 2: Do not define “wake-up timer” IE in RRCRelease message, if needed, it can be done via OAM (no specification impact). 
2/ how the NCR-MT re-initiates RRC connection after camping on an acceptable cell
For the second issue, the current NAS spec works in some degree:

· From RAN2 perspective, NAS spec already specifies the behaviour for the case when NCR-MT selects a suitable cell after it was camping on acceptable cell or no cell was found. No need to specify new mechanism for this scenario. (can be revisited if company identifies problem).



In this contribution, we will discuss the remaining issues for NCR. Specifically, for the first issue, we further clarify the scenario that the NW releases the NCR-MT to RRC_IDLE. For the second issue, we will analyze the drawback of current spec and propose our views on the NCR-MT’s behavior for the acceptable cell. At last we also clarify the meaning of the “last configuration” for the NCR-MT in RRC_INACTIVE state to follow.
2. Discussion
2.1 For the scenario that the NCR-MT is released to RRC_IDLE
In the last meeting, we have agreed that the network can release the NCR-MT to RRC_IDLE. One question would be in which case the network sends NCR-MT to RRC_IDLE. 
The only valid case now we have identified is that OAM may decide to disable the NCR-fwd, e.g., for the reason of maintenance and diagnosis or when the network doesn’t want to extend the coverage any longer. The NCR-Fwd would be switched off, and in this case it is beneficial that the NCR-MT can be release to RRC_IDLE. The procedure can be like:
1/ OAM sends the control information to the NCR device to switch off NCR-fwd;
2/ NCR-MT can request gNB to release it to RRC_IDLE. This can be done by the existing signaling, preferredRRC-State reported in UE assistance information.
3/ the gNB can release the NCR-MT to RRC_IDLE. The NCR-MT will stay in RRC_IDLE until receiving further control information from OAM.
4/ When OAM wants to switch on NCR-fwd again, it will send another control information to the NCR device, and this control packet will trigger paging message to bring NCR-MT back to RRC_CONNECTED, and then the control information will be transmitted to the NCR-MT.
5/ The NCR device will switch on the NCR-fwd, and the gNB will control the NCR by side control information.
In this case, we don’t see why the wake-up timer is needed. Some companies during the email discussion clarify how the wake-up timer is working (i.e. NCR-MT to initiate RRC connection after the timer expires), but it is unclear why the UE needs a timer to wake up itself to initiate RRC connection.
It seems like that the scenario of wake-up timer taking effect is the gNB initialized RRC release and NCR-MT itself doesn’t know when to reinitiate the RRC connection, but it is never clear what the case is and why the gNB has to send to NCR-MT to RRC_IDLE rather than RRC_INACTIVE.
Observation 1: When OAM switches off NCR-fwd, the gNB can/may release NCR-MT to RRC_IDLE. OAM will trigger NCR-MT to re-initiate RRC connection when it tries to switch on NCR-fwd.
Observation 2: It is unclear why the UE needs a clock to wake up itself to initiate RRC connection.
Proposal 1: No need to introduce a wake-up timer.

2.2 For the NCR-MT’s behaviour related to the acceptable cell
When a UE in RRC_IDLE or RRC_INACTIVE performs cell selection/reselection and there is no suitable cell, the UE is allowed to camp on an acceptable cell and moves to RRC_IDLE. 
For the NCR-MT without emergency service, the following mechanism in TS 24.501 may be reused:
If the UE is not registered for emergency services, and is in a state other than 5GMM-REGISTERED.NORMAL-SERVICE or 5GMM-REGISTERED.NON-ALLOWED-SERVICE over 3GPP access when timer T3512 expires, the periodic registration update procedure is delayed until the UE returns to 5GMM-REGISTERED.NORMAL-SERVICE or 5GMM-REGISTERED.NON-ALLOWED-SERVICE over 3GPP access.

In the e-mail discussion, our concern for this mechanism is that if the UE reselects from the acceptable cell to a suitable cell, the UE has to wait until the timer T3512 expires to initiate the registration update which will trigger RRC connection setup. In the definition of T3512, we see that the timer is normally stopped when the UE enters state 5GMM-DEREGISTERED or 5GMM-CONNECTED mode, which means the T3512 may still be running when the UE previously camping on the acceptable cell goes back to the suitable cell. For the normal UE, the delayed registration update is not harmful, since the UE will move to RRC_CONNECTED when UL or DL CN services come. 
However, for the NCR-MT, if it was released to RRC_INACTIVE by the gNB when it camped on the suitable cell at first, when the NCR-MT comes back to the suitable cell from the acceptable cell, it has already moved to the RRC_IDLE, and there is no UL/DL traffic to trigger the NCR-MT going back to RRC_CONNECTED to receive side control from gNB. In this condition, the delayed registration update may cause the gNB unable to timely control the NCR. Therefore, we think the NCR-MT should directly re-initiate the RRC setup and stop T3512 when it goes back to the suitable cell from the acceptable cell.
Alternatively, we can specify that the NCR-MT which is originally in RRC_INACTIVE in the suitable cell still stays in RRC_INACTIVE when it reselects to the acceptable cell. That will not impact the acceptable cell, since the NCR-MT without emergency service will not attempt to enter RRC_CONNECTED in the acceptable cell. When it comes back to the suitable cell, the NCR-MT should directly resume the RRC connection and the gNB can continue to control the NCR. 
In summary, it is proposed:
Proposal 2: RAN2 to discuss the following options for the NCR-MT’s behavior for the acceptable cell:
· Option 1: The NCR-MT enters RRC_IDLE when reselecting to the acceptable cell, and initializes the RRC setup when it comes back to the suitable cell from the acceptable cell.
· Option 2: The NCR-MT which is originally in RRC_INACTIVE in the suitable cell still stays in RRC_INACTIVE when reselecting to the acceptable cell, and resumes the RRC connection when coming back to the suitable cell. 

2.3 Clarification on the “last configuration”
In the e-mail discussion, the rapporteur proposed that when releasing the NCR-MT to RRC_INACTIVE state, only periodic beam indication configuration is applicable to the NCR-MT. We think there may be no need to restrict the “last configuration” to only the periodic beam indication. For the aperiodic and semi-persistent beam indication, the “last configuration” also regulates that the particular beam will be used in the particular time resource. 
Specifically, the aperiodic beam indication (type 2 in the e-mail discussion) indicates the beam to be used at the time after NCR-MT entering RRC_INACTIVE. The configuration will be autonomously invalid after the use, and should not be directly set to invalid when the NCR-MT just entering RRC_INACTIVE. The semi-persistent configuration as summarized by the rapporteur (type 3 in the e-mail discussion) should include the semi-persistent access beam configuration and semi-static backhaul beam configuration, which are both the selection of some resource in the periodic configuration. The semi-persistent configuration also works in a periodic manner and is very similar to the periodic configuration. Thus, the last configuration for the semi-persistent beam should also be hold. We propose:
Proposal 3: When releasing the NCR-MT to RRC_INACTIVE state, periodic beam indication, aperiodic beam indication and semi-persistent/semi-static beam configurations are all applicable to the NCR-MT.
For the case that the NCR-MT moves to RRC_CONNECTED from RRC_INACTIVE, whether to discard the last configuration was discussed in the e-mail discussion. The two options are listed below:
· Option 1: The NCR-MT in RRC_INACTIVE discards the configuration when it initiates RRC resume procedure in a cell different from the released cell (this implies delta configuration is supported only in the released cell).
· Option 2: The NCR-MT in RRC_INACTIVE does not discard the configuration autonomously (this implies delta configuration is supported in any cell). 
After the NCR-MT sends the RRCResumeRequest to the gNB, the gNB will retrieve the UE context from the last serving gNB, and the context from the last serving gNB includes the serving cell configuration, i.e., the last configuration when the NCR-MT enters RRC_INACTIVE. It is natural and with no spec impacts that the last configuration can be used as the start point between the NCR-MT and the current serving gNB. The NCR-MT in RRC_INACTIVE does not discard the configuration autonomously. If the gNB finds the configuration, （for example, the resource set list configuration for periodic or semi-persistent access beam）unsuitable, it can change that by RRC reconfiguration. Otherwise, the gNB can still send the MAC CEs or DCI based on the last configuration of the resource set list. We propose:
Proposal 4: The NCR-MT in RRC_INACTIVE does not discard the configuration autonomously, i.e., delta configuration is supported in any cell.
3.	Conclusion
This paper mainly discusses the remaining issues of NCR. The following observations and proposals are provided:
Observation 1: When OAM switches off NCR-fwd, the gNB can/may release NCR-MT to RRC_IDLE. OAM will trigger NCR-MT to re-initiate RRC connection when it tries to switch on NCR-fwd.
Observation 2: It is unclear why the UE needs a clock to wake up itself to initiate RRC connection.

Proposal 1: No need to introduce a wake-up timer.
Proposal 2: RAN2 to discuss the following options for the NCR-MT’s behavior for the acceptable cell:
· Option 1: The NCR-MT enters RRC_IDLE when reselecting to the acceptable cell, and initializes the RRC setup when it comes back to the suitable cell from the acceptable cell.
· Option 2: The NCR-MT which is originally in RRC_INACTIVE in the suitable cell still stays in RRC_INACTIVE when reselecting to the acceptable cell, and resumes the RRC connection when coming back to the suitable cell. 
Proposal 3: When releasing the NCR-MT to RRC_INACTIVE state, periodic beam indication, aperiodic beam indication and semi-persistent/semi-static beam configurations are all applicable to the NCR-MT.
[bookmark: _GoBack]Proposal 4: The NCR-MT in RRC_INACTIVE does not discard the configuration autonomously, i.e., delta configuration is supported in any cell.
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