3GPP TSG-RAN WG2 Meeting #121bis	R2-2303775
E-meeting, 17th Apr – 26rd Apr 2023	
Agenda item:	7.1.3
Source:	China Telecom
Title:	Discussion on remaining issues for NCR
Document for:	Discussion and Decision
1 Introduction
In the last few meetings, the following agreements are made regarding to the RRC state of NCR-MT, the state (ON/OFF) of the NCR-Fwd and the cell (re)selection:
RAN2#120 agreement:
On NCR-Fwd ON/OFF:
· [bookmark: _GoBack]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.
RAN2#121 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 selects/reselects to an acceptable cell or when no cell is found and comes back is FFS.
· The network should be able to send NCR-MT to RRC_IDLE
According to the above agreements, the state (ON/OFF) of the NCR-Fwd and how to reconnect to the network when the NCR-MT is in idle state are open issues. Meanwhile, the behaviour of NCR during cell selection/reselection is still FFS. Therefore, this contribution will discuss the remaining NCR issues at first, and then consider the NCR-MT capability regarding to the high frequency. 
2 Discussion
1) NCR-MT RRC_IDLE state
In RAN2#121, it agreed that the NCR-MT can be sent to RRC_IDLE state. However, the behaviour of NCR-Fwd when the NCR-MT is in RRC_IDLE still needs to be determined. And the following three options can be considered. 
· Option 1: The NCR-MT can follow the last configuration received from gNB. 
· Option 2: The broadcast message (e.g. system information) can be used to control the NCR-Fwd’s ON-OFF state.
· Option 3: When the NCR-MT enters into RRC_IDLE, the NCR-Fwd is OFF. 
Option 1 is similar to the behavior of NCR-Fwd when the NCR-MT is in RRC_INACTIVE state. But it is only acceptable when the gNB does not want to change the side control information. Once the gNB aims to change the side control information, the gNB cannot page the NCR as in RRC_INACTIVE state. In this case, the NCR-Fwd behavior based on the last configuration may cause interference.
Option 2 proposed that the broadcast message can be used to control the NCR-Fwd’s ON-OFF. When the NCR-MT receives the broadcast message with the indication “ON”, it turns on the NCR-Fwd. Otherwise, if the NCR-MT receives the broadcast message with “OFF”, the NCR-Fwd will be turned off. 
As for option 3, it has been agreed in RAN1 #110 that the NCR-Fwd is always expected to be “OFF” unless indicated by the gNB. When the NCR-MT enters into RRC_IDLE state, it cannot receive the indication from the gNB. Therefore, to reduce the interference, the NCR-Fwd will be OFF.
To reduce the spec impact, we prefer to use broadcast message to control the NCR-Fwd’s ON-OFF when NCR-MT is in IDLE state. In addition, when the NCR-MT enters into the RRC_IDLE while the NCR-Fwd is on, the NCR can fall back to the legacy RF repeater to ensure network coverage. 
Proposal 1: In NCR-MT idle state, the broadcast messages can be used to control the NCR-Fwd’s ON/OFF. When the NCR-MT is in idle state and NCR-Fwd is on, the NCR can fall back to the legacy RF repeater.
As mentioned above, how to change the side control information when the NCR-MT enters into RRC_IDLE state also needs to be discussed. And the following alternatives can be considered. 
· Alt 1: The gNB provides a wake-up timer to the NCR-MT in RRCRelease message. Upon timer expires, the NCR-MT proactively triggers RRC connection establishment.
· Alt 2: The NG-RAN node that transits the NCR-MT into RRC_IDLE state requests the core network to initiate a CN-initiated paging procedure to NCR-MT.
· Alt 3: The RRC reconnection procedure can be triggered by the OAM of NCR-MT.
For Alt 2, it needs a new signalling over the NG interface. Additionally, in case the NCR reselects to another cell other than the node that sends the NCR-MT into RRC_IDLE state, the solution may require further standardization efforts. 
For Alt 3, when the NCR-MT enters into RRC_IDLE, there is no DRB active. However, the OAM traffic needs to be transmitted via DRB to the NCR-MT. Therefore, the solution may introduce further spec impact.
For Alt 1, it seems to be the most suitable method. A new timer is introduced to assist the NCR-MT to reconnect to the gNB. Before the timer expires, the NCR-MT in idle state can follow the last side control information. Upon timer expires, the NCR-MT proactively triggers the RRCSetup procedure and receives the updated side control information. 
Proposal 2: The gNB provides a wake-up timer to the NCR-MT in RRCRelease message to assist the NCR-MT in IDLE state to reconnect to the gNB.
2) NCR-MT behaviour during selection/reselection 
In addition, the behaviour of NCR during cell selection/reselection is still FFS. Similar to NCR-MT in INACTIVE state, when the NCR-MT in IDLE state reselects a different cell, the NCR-Fwd needs to switch OFF to reduce interference. After the NCR-MT camps on a different cell, the NCR-MT needs to connect to the new gNB to receive side control information. However, the NCR-MT should not discard the previous configuration as it may still be applicable in some cases. For instance, the NCR-MT is deployed in the cell edge, it is possible for NCR-MT to reselect the pervious cell. In addition, when the NCR-MT wants to reselect another cell but no cell is found due to the coverage hole, the NCR-MT may come back to the releasing cell.
Proposal 3: The NCR-FWD is switched OFF when the NCR-MT in RRC_IDLE state reselects a different cell. But the configuration in the last cell should not be discarded. 
3) Support for FR2-2
NCR is introduced to extend cell coverage in a cost-effective way. It has been agreed in RAN1 that the NCR can be deployed in FR2 to provide better coverage. In Rel-17, extended frequency band FR2-2 has been supported to improve user experience. Given that the path loss will increase with the increase of frequency, it is suggested that NCR can also be deployed in FR2-2 scenario. To achieve it, NCR needs to support new FR2-2 configurations. For instance, it has agreed in RAN1 that reference SCS is configured as part of the RRC signalling. Therefore, new subcarrier spacings of FR2-2 should be introduced. In addition, new transmission bandwidth configuration NRB need to be introduced to support the abundant frequency resource of FR2-2. In addition, new side control information needs to be introduced to transmit the FR2-2 configuration to NCR. 
Proposal 4: NCR needs to support FR2-2 configurations, such as new subcarrier spacings, new transmission bandwidth configuration NRB and so on. 
2 	Conclusions
The paper analyses the remaining issues of NCR, and captures the following proposals:
Proposal 1: In NCR-MT idle state, the broadcast messages can be used to control the NCR-Fwd’s ON/OFF. When the NCR-MT is in idle state and NCR-Fwd is on, the NCR can fall back to the legacy RF repeater.
Proposal 2: The gNB provides a wake-up timer to the NCR-MT in RRCRelease message to assist the NCR-MT in IDLE state to reconnect to the gNB.
Proposal 3: The NCR-FWD is switched OFF when the NCR-MT in RRC_IDLE state reselects a different cell. But the configuration in the last cell should not be discarded. 
Proposal 4: NCR needs to support FR2-2 configurations, such as new subcarrier spacings, new transmission bandwidth configuration NRB and so on.
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