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1. Introduction
In RAN2#120 [1], there were the following agreements on NCR forwarding behavior in relation to NCR-MT’s RRC states:
	· Introduce an NCR-support indication in SIB1 per PLMN; whether it is also per NPN is FFS
· WA: RRC_INACTIVE is optionally supported without any specific enhancements
On NCR-Fwd ON/OFF:
· 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.
· Release to RRC-IDLE is FFS.



In RAN2 [2], there were further the following agreements on NCR-Fwd behavior in relation to NCR-MT’s RRC states:
	· 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




According the above agreements, the NCR-Fwd can be ON when NCR-MT is in RRC_INACTIVE state, while there are still some remaining issues regarding cell reselection of NCR-MT in RRC-INACTIVE state. More, though it was already agreed in RAN2 that the gNB can release the NCR-MT to RRC_IDLE, while the NCR-Fwd behavior after NCR-MT is released to RRC_IDLE, and when/how the NCR-MT reconnects with the gNB, are still for FFS. In this paper, these remaining issues are investigated.

2. Discussion
2.1. NCR-Fwd ON-OFF when NCR-MT is in RRC_INACTIVE state
In the last meeting, it was concluded that the side control information can be provided via RRCReconfiguration when NCR-MT is in RRC_CONNECTED state and the NCR-Fwd should be off when the related side control configuration is removed. However, there is still ambiguity that whether/how NCR-MT state transition impacts the NCR-Fwd ON-OFF, i.e. the default behavior on NCR-Fwd ON-OFF after the collocated NCR-MT enters RRC_INACTIVE state is not clear. There are three types for beam indications: periodic, semi-persistent and aperiodic beam indications. In realistic, periodic beam indication and semi-persistent beam indications are provided via different signaling to complete the same function, i.e. to the indicate periodic beam configuration (and NCR-Fwd ON-OFF) in access link; While for aperiodic beam indication, a DCI is used to provide a short-term beam indication in access link. When the NCR-MT is released to RRC_INACTIVE state, it is expected that the NCR-MT will stay in RRC_INACTIVE state for a relatively long time, and the associated beam /NCR-Fwd ON-OFF indication should be effective in this long time. In such sense, it is not meaningful to provide beam indications in access link via aperiodic beam indication. For periodic beam indication and semi-persistent beam indication, both can provide long time periodic beam indication in access link. Hence, both periodic beam indication and semi-persistent beam indication should be supported to provide the associated periodic beam indications to be effective for NCR-Fwd whose collocated NCR-MT is in RRC_INACTIVE state: 
Proposal 1 [bookmark: _Toc130890351][bookmark: _Toc130892381][bookmark: _Toc130892448][bookmark: _Toc130892585][bookmark: _Toc130996548][bookmark: _Toc131439104][bookmark: _Toc131439177][bookmark: _Toc131674049][bookmark: _Toc131674543][bookmark: _Toc131769733][bookmark: _Toc131769734]If configured, after the NCR-MT is released from RRC_CONNECTED to RRC_INACTIVE state, the received periodic/semi-persistent beam indication before the NCR-MT is released in RRC_INACTIVE state, can be still effective.
As already agreed, when the NCR-MT in RRC_INACTIVE state determines that radio quality of the cell for which the NCR-Fwd is forwarding is too bad, the NCR-Fwd should be off. If there is no acceptable cell has been found, the NCR-Fwd should be kept OFF following the existing agreement, i.e. no enhancement is needed.
Proposal 2 [bookmark: _Toc131769735]If NCR-MT is in RRC_INACTIVE state, the current serving cell is too bad and no acceptable cell is available, the NCR-Fwd should be kept off, i.e. no specific enhancement is needed.
If the NCR-MT notifies the NCR-Fwd to turn off when the current cell is too bad, and later the NCR-MT detects that the same cell becomes an acceptable cell again, there could be different options to handle this situation:
· Option i: it is predefined that the NCR-MT notifies the collocated NCR-Fwd to follow the side control configurations that were received in this cell previously.
· Option ii: the CR-MT resumes the control link with the cell and the collocated NCR-Fwd ON-OFF should follow the new side control configurations from the cell.
If the radio quality of the serving cell of the NCR-node becomes very unacceptable, it selects and another cell and later the previous cell becomes acceptable again, it may imply that radio environment around the NCR-node may probably has varied. In this case, the received side control information from the previous serving cell could probably become sub-optimal since one cannot ensure that the radio environment has restored or there are still uncertainties. The safe way should be that the NCR-MT to resume the RRC connection and allow the gNB to provide proper side control information. The collocated NCR-Fwd can just follow the new side control information to determine the backhaul link/access link beam indication and NCR-Fwd ON-OFF. In such sense, there should be no differentiated handling on whether the NCR-MT reselects to a previous cell or a different cell from the previous serving cell.
Proposal 3 [bookmark: _Toc131769736]When the NCR-MT in RRC_INACTIVE state reselects to a target cell, no matter the target cell is one of the previous serving cells or not, the NCR-Fwd beam/ON-OFF should only follow the side control information newly received from the target cell after RRC connection resumption.

2.2. NCR-node behavior when NCR-MT is in RRC_IDLE state
In last meeting, it was already agreed that releasing NCR-MT to RRC_IDLE state is supported. As there is specific traffic request to trigger CN paging for NCR-MT, CN paging is not feasible to trigger the NCR-MT to return RRC_CONNECTED state. In the last meeting, it was suggested that a wake-up timer could be introduced and the gNB may configure a wake-up timer to trigger the NCR-MT to return RRC_CONNECTED state. It seems this is the low complexity way to trigger the NCR-MT to reconnect the gNB.
Proposal 4 [bookmark: _Toc131769737]Wakeup timer is supported to trigger the NCR-MT to reconnect to the NW.
If Proposal 7 is agreed, the NCR-MT behavior in relation to the wake-up timer should be defined. In a straightforward way, when the NCR-MT is released to RRC_IDLE state, the timer is started; while when the timer expires, the NCR-MT should resume the RRC connection to the NW. In this way, the NCR node can reconnect with the NW without CN paging after the NCR-MT is released to RRC_IDLE.
Proposal 5 [bookmark: _Toc131769738]The wakeup timer should be started when NCR-MT is released to RRC_IDLE state.
Proposal 6 [bookmark: _Toc131769739]Upon the wakeup timer expiration, the NCR-MT should initiate the RRC connection setup with the gNB.
[bookmark: _Toc130892459][bookmark: _Toc130892462][bookmark: _Toc114758846][bookmark: _Toc114758941][bookmark: _Toc114759090][bookmark: _Toc114758847][bookmark: _Toc114758942][bookmark: _Toc114759091][bookmark: _Toc114758848][bookmark: _Toc114758943][bookmark: _Toc114759092][bookmark: _Toc114758492]
3. [bookmark: _GoBack]Conclusion
In this contribution, we discuss the upper layer procedures. Based on the discussion, we have the following observations:
Observation 1	For NCR in FR1, the gNB can configure static/semi-static wide beam(s) for access link to cover the target area and allow the NCR to perform forwarding with these beam(s) after releasing the NCR-MT to RRC_IDLE mode.

Based on the discussions and observations, we have the following proposals:

Proposal 1	If configured, after the NCR-MT is released from RRC_CONNECTED to RRC_INACTIVE state, the received periodic/semi-persistent beam indication before the NCR-MT is released in RRC_INACTIVE state, can be still effective.
Proposal 2	If NCR-MT is in RRC_INACTIVE state, the current serving cell is too bad and no acceptable cell is available, the NCR-Fwd should be kept off, i.e. no specific enhancement is needed.
Proposal 3	When the NCR-MT in RRC_INACTIVE state reselects to a target cell, no matter the target cell is one of the previous serving cells or not, the NCR-Fwd beam/ON-OFF should only follow the side control information newly received from the target cell after RRC connection resumption.
Proposal 4	Wakeup timer is supported to trigger the NCR-MT to reconnect to the NW.
Proposal 5	The wakeup timer should be started when NCR-MT is released to RRC_IDLE state
Proposal 6	Upon the wakeup timer expiration, the NCR-MT should initiate the RRC connection setup with the gNB.
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