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1	Introduction
In RAN2#120 the following agreements were reached regarding NCR-Fwd ON/OFF configuration while NCR-MT is in RRC_CONNECTED or RRC_INACTIVE states and during RLF at the NCR-MT:
· When NCR-MT is in RRC_CONNECTED mode, the NCR-Fwd can be ON or OFF following the side control information received from the gNB. 
· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.
· 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.

In RAN2#121 the following details were further agreed when NCR-MT in RRC_INACTIVE state reselects a new cell:
· 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).

In [Post121][703][NCR] RRC running CR for NCR (ZTE) offline discussion, RAN2 also discussed whether NCR-Fwd should switch OFF if NCR-MT is released to RRC_IDLE by the network. This was not concluded but will be discussed further in RAN2#121bis.
· Option 1: NCR-Fwd is OFF when NCR-MT is in RRC_IDLE state;
· Option 2: When NCR-MT is released to RRC_IDLE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB. 
During the same offline discussion, it was also discussed (but not concluded) whether NCR-MT should discard its side control configuration when resuming a connection on a cell different from the cell from which it was released.
The NCR-MT shall discard the received beam indication configuration (i.e. NCR-FwdConfig-r18) when it initiates RRCResume procedure in a cell different from the released cell.
In this contribution we discuss NCR-Fwd ON/OFF behaviour when NCR-MT is in RRC_IDLE state and following RRC re-establishment. We also discuss when NCR-MT should keep or discard the side control configuration in relation to RRC_IDLE and RRC_INACTIVE states.
2	Discussion
2.1	NCR-Fwd ON/OFF behaviour while NCR-MT in RRC_IDLE
We first discuss NCR-Fwd’s ON/OFF behaviour while NCR-MT is in RRC_IDLE. We may separate the analysis into a few cases:
-	Case 1: NCR during startup/network integration procedure, i.e. the first time NCR accesses the network
-	Case 2: NCR after connection failure in C-link, i.e. NCR-MT experiences RLF and is unable to re-establish connection on a suitable cell
-	Case 3: NCR sent to RRC_IDLE by network via RRCRelease
For Case 1, NCR-MT starts in RRC_IDLE and transitions to RRC_CONNECTED while it registers with the network. It can be assumed that the NCR has not been configured with any side control information beforehand, hence NCR-Fwd may remain OFF throughout this procedure. (Even if the NCR was somehow preconfigured with side control information, it would make sense to keep NCR-Fwd OFF until the NCR has been authenticated by the network to minimize amplification of noise).
For Case 2, it was already agreed in RAN2#120 that the NCR-Fwd shall be OFF if NCR-MT enters RRC_IDLE after RLF due to no suitable cell being found.
Case 3 is still being discussed (e.g. in [Post121][703][NCR] RRC running CR for NCR (ZTE)). In our view the only reason to intentionally release the NCR-MT to RRC_IDLE is to put the device into a low-power state and cease extending coverage to users: in essence “powering down” the NCR from a coverage perspective. In this case, NCR-Fwd would be switched OFF, although the NCR-MT may still be reachable by OAM.
Based on the above, it is our view that the NCR-Fwd should be kept OFF whenever NCR-MT is in RRC_IDLE state.
Proposal 1: NCR-Fwd should be OFF whenever NCR-MT is in RRC_IDLE state.
2.2	NCR-Fwd ON/OFF behaviour after RRC re-establishment
For NCR-Fwd ON/OFF behaviour during RRC_Reestablishment procedure, we wonder if there is some ambiguity with the current agreement:
· During RRC re-establishment procedure, NCR-Fwd is OFF.

Based on this agreement, one could interpret that the NCR-MT is allowed to switch the NCR-Fwd back ON (presumably based on the previous side control configuration) immediately after sending RRCReestablishmentComplete message to the gNB. This might be acceptable behaviour if the NCR-MT re-establishes the connection on the same cell where it experienced RLF (and indeed might mitigate RLFs or at least lead to faster recovery for the UEs receiving coverage from the NCR); however, if NCR-MT recovers on a new cell, the old side control might no longer be valid. Hence, it seems better if NCR-MT waits to receive new side control configuration before switching NCR-Fwd back on.
Observation 1: Switching NCR-Fwd ON immediately following RRC re-establishment might be beneficial if NCR-MT recovers on the same cell where it experienced RLF, while it might create issues if NCR-MT recovers on a new cell.
RAN2 should discuss NCR behaviour in this scenario.
Proposal 2: RAN2 should discuss NCR-Fwd behaviour after RRC re-establishment:
-	Option 1: After RRC re-establishment procedure, NCR-MT waits for new side control configuration before switching NCR-Fwd ON (regardless of the cell where re-establishment occurred).
-	Option 2: If NCR-MT re-establishes on the same cell where RLF occurred, NCR-Fwd may resume forwarding based on the last received side control configuration immediately after NCR-MT sends RRCReestablishmentComplete. If NCR-MT re-establishes on a different cell, NCR-MT waits for new side control configuration before switching NCR-Fwd ON.
-	Option 3: NCR-Fwd may resume forwarding based on the last received side control configuration immediately after NCR-MT sends RRCReestablishmentComplete (regardless of the cell where re-establishment occurred).
2.3	Discarding side control configuration
Now we discuss when it is applicable for an NCR-MT in RRC_IDLE and RRC_INACTIVE to discard the side control configuration.
As we argued above, our view is that NCR-Fwd should be OFF when NCR-MT is in RRC_IDLE state. Hypothetically, one could argue that an NCR-MT in RRC_IDLE state could store its old side control configuration and resume forwarding immediately following successful connection establishment. However, any benefits from this seem marginal, considering that the gNB would already be expected to send the side control configuration to the NCR-MT following connection establishment. Even if the NCR-MT establishes a connection on the same cell where it was last configured, the gNB would not have the old context for the NCR-MT (gNB releases the context once NCR-MT enters RRC_IDLE state); hence, the gNB should not be expected to know whether the NCR has a valid configuration and withhold sending another (same or new) configuration to the NCR-MT.
Observation 2: There is no clear benefit from an NCR-MT in RRC_IDLE state keeping its previous side control configuration; and a gNB cannot be expected to keep track of the side control configuration of an NCR-MT in RRC_IDLE.
[bookmark: _Hlk131495772]Proposal 3: Upon entering RRC_IDLE, NCR-MT shall discard the side control configuration of the NCR-Fwd.
As has already been agreed, an NCR-MT in RRC_INACTIVE state that stays camped on the same cell from which it was released maintains the side control configuration that was last received when the NCR-MT was in RRC_CONNECTED. If the gNB needs to update the configuration it can page the NCR-MT and provide a new configuration via RRCResume or RRCReconfiguration messages.
If NCR-MT in RRC_INACTIVE reselects a new cell, the NCR-Fwd is switched OFF. RAN2 agreed in RAN2#121 that the NCR-MT should resume the connection on the new cell in order to acquire the new side control configuration. Once RRCResume is triggered on the new cell it does not make sense for the NCR-MT store the configuration for the old cell: even if the NCR-MT was to reselect back to the old gNB (some point after resuming on the new gNB), the old gNB would still be expected to send the side control configuration since NCR-MT’s context would have been discarded by the old gNB (similar to the case described above for the RRC_IDLE). 
Observation 3: There is no clear benefit from an NCR-MT in RRC_INACTIVE state keeping its previous side control configuration if it resumes connection on a new cell since the old gNB cannot be expected to keep track of the side control configuration of an NCR-MT that is no longer camping on it.
Proposal 4: NCR-MT in RRC_INACTIVE shall discard the side control configuration of the NCR-Fwd when it initiates RRCResume procedure in a cell different from the released cell.
Although RAN2 agreed that the NCR-MT should resume connection on the new cell after cell reselection, we assume that there may be some delay before the RRCResume procedure is triggered. In our view, how soon the NCR-MT triggers RRCResume following cell reselection can be left to implementation.
Proposal 5: How soon the NCR-MT triggers RRCResume following cell reselection can be left to implementation.
Then, one last issue to be discussed is the ping-pong scenario, i.e. NCR-MT in RRC_INACTIVE reselects a cell and then reselects back to its old cell prior to resuming the connection on the new cell. After ping-pong reselection, the NCR still has its previous side control configuration, and its UE context is still known by the old gNB (in fact, the gNB would not even be aware that the NCR had ping-ponged). In this case, the NCR-Fwd should be allowed to switch back ON following its previous side control configuration.
Proposal 6: In a ping-pong scenario where NCR-MT in RRC_INACTIVE reselects to a new cell and then reselects back to its old cell before initiating RRCResume on the new cell, the NCR-Fwd may be switched back ON following the last received configuration.



3	Conclusion
This document has made the following observations:
Observation 1: Switching NCR-Fwd ON immediately following RRC re-establishment might be beneficial if NCR-MT recovers on the same cell where it experienced RLF, while it might create issues if NCR-MT recovers on a new cell.
Observation 2: There is no clear benefit from an NCR-MT in RRC_IDLE state keeping its previous side control configuration; and a gNB cannot be expected to keep track of the side control configuration of an NCR-MT in RRC_IDLE.
Observation 3: There is no clear benefit from an NCR-MT in RRC_INACTIVE state keeping its previous side control configuration if it resumes connection on a new cell since the old gNB cannot be expected to keep track of the side control configuration of an NCR-MT that is no longer camping on it.
And proposed the following:
Proposal 1: NCR-Fwd should be OFF whenever NCR-MT is in RRC_IDLE state.
Proposal 2: RAN2 should discuss NCR-Fwd behaviour after RRC re-establishment:
-	Option 1: After RRC re-establishment procedure, NCR-MT waits for new side control configuration before switching NCR-Fwd ON (regardless of the cell where re-establishment occurred).
-	Option 2: If NCR-MT re-establishes on the same cell where RLF occurred, NCR-Fwd may resume forwarding based on the last received side control configuration immediately after NCR-MT sends RRCReestablishmentComplete. If NCR-MT re-establishes on a different cell, NCR-MT waits for new side control configuration before switching NCR-Fwd ON.
-	Option 3: NCR-Fwd may resume forwarding based on the last received side control configuration immediately after NCR-MT sends RRCReestablishmentComplete (regardless of the cell where re-establishment occurred).
Proposal 3: Upon entering RRC_IDLE, NCR-MT shall discard the side control configuration of the NCR-Fwd.
Proposal 4: NCR-MT in RRC_INACTIVE shall discard the side control configuration of the NCR-Fwd when it initiates RRCResume procedure in a cell different from the released cell.
Proposal 5: How soon the NCR-MT triggers RRCResume following cell reselection can be left to implementation.
Proposal 6: In a ping-pong scenario where NCR-MT in RRC_INACTIVE reselects to a new cell and then reselects back to its old cell before initiating RRCResume on the new cell, the NCR-Fwd may be switched back ON following the last received configuration.



