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1 Introduction
RAN2#121 [1] has made the following agreements on signaling for SCI:

	- - Side control configuration for the NCR-Fwd is provided in CellGroupconfig.

- (A)periodic beam and semi-persistent configurations may be added, modified, or removed.

- One NCR-support indication is included in SIB1 which is applied for all PLMNs/NPNs. (revert previous agreement).

- 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. 

- The side control information is introduced in CellGroupConfig in RRCReconfiguration and RRCResume

- Whenever side control configuration is removed forwarding will be off. This does not preclude any solutions coming from RAN1.

- The network should be able to send NCR-MT to RRC_IDLE.


In this paper, we discuss the remaining issues when NCR-MT is in RRC_IDLE or RRC_INACTIVE state.
2 Discussion  
2.1 NCR-Fwd operation when NCR-MT is INACTVIE 

So far, there are following agreements on this aspect:

1. After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.
2. 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.
However, there are at least two open issues remaining regarding the NCR operation when NCR-MT is in RRC_INACTIVE state 

1) What is the meaning of last configuration?
2) How long shall NCR-MT keep the “last configuration” or what are the condition(s) for NCR to discard the “last configuration”?
I think the answers to the above questions shall all be based on the “NW-control” concept in this work. There are three types of possible SCI configuration below:

· Type 1: Periodic beam indication. Configured by RRC signalling.
· Type 2: Aperiodic beam indication. Configuration provided via RRC signalling and the network uses DCI to activate/deactivate. 
· Type 3: Semi-persistent beam indication. Configuration provided via RRC signalling and the network uses MAC CE to activate/deactivate.
All of those can be configured by NW to a RRC_CONNECTED NCR-MT. It is true that NCR will no longer be able to change configuration based on L1/L2/L3 signaling when it is in INACTIVE state. But regardless of which types are included, as long as gNB is fine with the latest configuration before releasing the NCR-MT to INACTIVE, then it is OK for NCR-MT to keep using them. For example, if NW does not want any semi-persistent Type 2 indication to be used, then it can deactivate it via a MAC CE before sending RRCRelease to NCR-MT. Hence, from NCR perspective, there is no need to discern which type of configurations is supported or not in the “last configuration”. The NCR-MT can simply follow NW configuration.

Proposal 1: 
When releasing the NCR-MT to RRC_INACTIVE state, it is up to NW to decide which configuration is suitable for NCR in INACTIVE state. The content of “last configuration” is up to NW implementation.
Then regarding the 2nd question, it is not wise to allow NCR to keep the last configuration for an unnecessarily long period of time, especially when NCR in INACTIVE is not under direct NW control. NCR can simply release the “last configuration” when NCR-MT reselects a different cell because the last configuration is only supposed to be used in the original cell. There could be ping-pong effects of cell reselection, but if that occurs, then NCR-MT can always resume itself to get a renewed NW configuration. On the other hand, if we allow the NCR to keep this configuration, when NCR-MT reselect a neighboring cell which does not support NCR, the last configuration will be kept by NCR for a very long period of time, as the NCR has no reason to trigger a resumption procedure in this new cell.

Also, NW and NCR are not always in sync about AS context and RRC state, so letting NCR to keep the last configuration may create some unintended amplify-and-forwarding operation unknown to the gNB, when gNB lost track of the NCR(s) lurking in the cell. 
Hence, we think it is simple and straight-forward to let NCR-MT to release the “last configuration” when NCR-MT reselects a different cell.  
Proposal 2: 
NCR release the last configuration when it reselects a different cell.

Another related issue is how NCR behaves when the SIB1 indication of “NCR-support” has been toggled OFF when NCR-MT is in inactive state. We think in this case, the NCR-Fwd needs to be turned OFF, as NW has clearly indicated that it does not want any amplify-and-forwarding.
Proposal 3: 
NCR-Fwd is turned OFF if the “NCR-support” in SIB1 of the last serving cell on which side control configuration was received has been toggled OFF.
When SIB1 indication of “NCR-support” is changed to OFF, it means gNB intends to clear all remaining NCR operations. In this case, it is proper for NCR to release the so-called “last configuration”. 
Proposal 4: 
NCR releases the last configuration when the “NCR-support” in SIB1 of the last serving cell on which side control configuration was received has been toggled OFF .
2.2 NCR-Fwd operation when NCR-MT is IDLE 

RAN2 agrees that "The network should be able to send NCR-MT to RRC_IDLE”. But . FFS how NCR operations in NCR-MT IDLE state.

There are some discussion on how an idle NCR-MT gets back to RRC_CONNECTED state? Some companies proposed to use a wake-up timer to trigger NCR to initiate the RRC setup procedure. However, for the lack of “CN Paging” trigger issue for IDLE NCR-MT, we think OAM is the right trigger for MT paging. If needed, we can even require the NCR-MT has one DRB for OAM purpose. There is no need to further complicate the RRC specification and NCR implementation with a new timer.

Proposal 5: 
RAN2 does not support a timer-based scheme to trigger IDLE NCR-MT entering CONNECTED state. OAM-based approach is considered instead.
Finally, regarding the NCR-Fwd state when NCR-MT is in IDLE state? We think either of the following can work: 1) NCR-Fwd is shut off. 2) NCR-Fwd keep operating based on the last configuration as same as in RRC_INACTIVE, although we think the latter option bring a more uniform behavior for IDLE and INACTIVE state NCR. We do not have strong view. 
Proposal 6: 
RAN2 can choose of the following options for NCR-Fwd when NCR-MT is released to IDLE state by the gNB: 

Option 1: 
NCR-Fwd is OFF.

Option 2:
NCR-Fwd keep operating based on the last configuration as same as in RRC_INACTIVE
3 Conclusion
In this paper, we discussed some remaining issues for NCR operation when NCR-MT is in IDLE/INACTIVE state, and have the following proposals:
Proposal 1: 
When releasing the NCR-MT to RRC_INACTIVE state, it is up to NW to decide which configuration is suitable for NCR in INACTIVE state. The content of “last configuration” is up to NW implementation.
Proposal 2: 
NCR release the last configuration when it reselects a different cell.

Proposal 3: 
NCR-Fwd is turned OFF if the “NCR-support” in SIB1 of the last serving cell on which side control configuration was received has been toggled OFF.
Proposal 4: 
NCR releases the last configuration when the “NCR-support” in SIB1 of the last serving cell on which side control configuration was received has been toggled OFF .
Proposal 5: 
RAN2 does not support a timer-based scheme to trigger IDLE NCR-MT entering CONNECTED state. OAM-based approach is considered instead.
Proposal 6: 
RAN2 can choose of the following options for NCR-Fwd when NCR-MT is released to IDLE state by the gNB: 

Option 1: 
NCR-Fwd is OFF.

Option 2:
NCR-Fwd keep operating based on the last configuration as same as in RRC_INACTIVE
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