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1 Introduction

In RAN2#121 meeting[1], the following agreements are made regarding the CP related issues, applicable RRM functions and UE capabilities for NCR. 

	· 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




After port email discussion[2] on some open issue, there are still some issues need to be discussed.
Issue 1: Whether to define “wake-up timer” IE in RRCRelease message

Issue 2: clarification on the “last configuration”

Issue 3: whether and when NCR-MT shall discard SCI configuration

Issue 4: whether resume forwarding when re-select back to last serving cell
Issue 5: whether to autonomously resume NCR-Fws when RRC re-establishment is succeed.

Issue 6: On link monitoring for backhaul link when NCR-MT is in RRC_INACTIVE state
In this contribution, we discussed these open issues and shared our views. 
2 Discussion
Issue 1: Whether to define “wake-up timer” IE in RRCRelease message

Per post email discussion[4], there are two following options:

· Option 1: To define “wake-up timer” IE in RRCRelease message;
· Option 2: Do not define “wake-up timer” IE in RRCRelease message, if needed, it can be done via OAM (no specification impact). 
First of all, RAN2 already agreed that “The network should be able to send NCR-MT to RRC_IDLE”. Then we can define an efficient mechanism to bring NCR back to RRC_CONNECTED. The gNB shall be able to determine the RRC_IDLE mode behavior of NCR-MT, The most straightforward solution is to configure wake-up timer explicitly to the NCR-MT.

There are cases the gNB triggers RRC release to RRC_IDLE by gNB’s OAM, or gNB’s algorithm. In different cases, the gNB may want to configure different wake-up timer value to NCR-MT. If the gNB cannot determine the wake-up timer value and include it in RRCRelease message, additional mechanism is needed to coordinate the timer value between gNB and NCR’s OAM before gNB initiates RRC release. This kind of coordination is possible only if NCR-MT supports DRB. Otherwise, we can only rely on NCR’s OAM to initiate the RRC setup and adaptive adjustment is not supported. 

Proposal 1: To define “wake-up timer” IE in RRCRelease message.

Issue 2: clarification on the “last configuration”

For NCR-MT in RRC_INACTIVE state, RAN2 agree that the NCR-Fwd can be ON-OFF following the last configuration received from the gNB. However, it is not crystal clear what the “last configuration” means. 

Based on RAN1 conclusions, 3 types of beam indication are supported for NCR-Fwd access link:

· 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.
Regarding semi-persistent beam configuration, since the NCR-MT cannot receive MAC CE after it is released to RRC_INACTIVE, the “activated” semi-persistent configuration actually becomes a periodic beam configuration. From network perspective, if it wants, the network can actually configure a periodic beam configuration (with the same periodicity and duration) before releasing the NCR-MT. 

Regarding aperiodic beam configuration, once the configuration is activated by DCI, it is simpler not to release the NCR-MT until the end of the aperiodic time resource. It is more like an optimization if the network wants to keep the NCR-Fwd ON for a while, but releases the NCR-MT earlier. 

In summary, we prefer only periodic beam indication configuration is applied for NCR-MT in RRC_INACTIVE state.

Proposal 2: For NCR-MT in RRC_INACTIVE state, the periodic beam indication configuration is applied for NCR-Fwd ON/OFF. Aperiodic and semi-persistent beam indication configurations are NOT applied when NCR-MT is in RRC_INACTIVE state.

Issue 3: whether and when NCR-MT shall discard SCI configuration

First of all, whether and when NCR-MT discards SCI configuration shall be specified. Otherwise, the network cannot determine whether NCR-MT has stored SCI configuration and whether delta configuration is applicable.

Considering NCR-MT is stationary, for most cases, the NCR-MT will resume to same cell on which SCI configuration was received. In this case, it is reasonable to keep the SCI configuration  (i.e. NCR-FwdConfig-r18) for delta configuration.

Note that NCR-Fwd is OFF when NCR-MT re-selects to a different cell does not mean the SCI configuration is discarded. Actually, we think the SCI configuration shall be kept in this case. Thus if the NCR-MT re-selects back and initiates RRC resumption in the cell on which SCI configuration was received, the delta configuration can still be applied.

On the other hand, when NCR-MT resumes to a different cell, most likely the entire SCI configurations (e.g. aperiodic/periodic/semi-persistent) are not applicable any more. So even if the target cell can obtain the old SCI configuration from the source cell via UE context retrieve, the target cell most likely needs to release it and reconfigure new ones (delta configuration is less possible). So we think it makes sense to release the SCI configuration if it performs RRCResume in a different cell.

Someone may argue that side control configuration is part of inactive AS context and it should not be discarded.  However, many configurations that is regarded as part of inactive AS context are released upon the initiation of RRC resume procedure, e.g. MCG SCell config, SCG context (if the UE does not support eDCCA), overheating configuration, and idle measurement configuration, etc.

In case RRC resume procedure fails, the NCR-MT will enter RRC_IDLE state. According to RRC specification, the network will release all UE context. Then anyway delta configuration is impossible.

The above analysis also applies to RRC re-establishment procedure.

Proposal 3: NCR-MT discards side control configuration when triggers resume/re-establishment in a cell other than the cell on which the SCI configuration was received. Otherwise, NCR-MT in RRC_INACTIVE state keeps SCI configuration.

Issue 4: whether resume forwarding when re-select back to last serving cell

In last RAN2 meeting, it was agreed that the NCR-FWD is switched OFF if the NCR-MT in RRC_INACTIVE state re-selects a different cell than the last serving cell on which side control configuration was received”. But it is still unclear whether the forwarding is resumed automatically when NCR-MT re-select back to the last serving cell on which SCI configuration was received.

In case NCR-MT performs cell reselection forth and back between last serving cell and other cells, the radio quality of last serving cell is most likely fluctuated and became unstable. It may be safer not to resume forwarding. 

If the network expects the NCR to resume forwarding in such situation, it can configure NCR to initiate RRC resume upon reselection to different cell happens. The NCR forwarding can resume after network reconfigure SCI configuration. However, if network does not configure the NCR this way, it may be fine for the network that NCR-Fwd keeps OFF.

Proposal 4: NCR-Fwd keeps OFF when NCR-MT re-selects back to last serving cell on which SCI configuration was received.

Issue 5: whether to autonomously resume NCR-Fwd when RRC re-establishment is succeed.

In post email discussion, one issue is raised on whether NCR-Fwd resume forwarding automatically when RRC re-establishment is succeed. There are following two options:

· Option 1: Wait for the new configuration/indication (RRC/MAC CE/DCI) from the network.
· Option 2: When RRC re-establishment is succeed, the NCR-MT indicates to NCR-Fwd to resume forwarding following the last configuration received before RLF.
One argument of option 2 is that for beam failure recovery (as discussed in MAC CR), the NCR-Fwd can resume forwarding by using the last SCI configuration received before BFD.

However, we think the scenario is different because anyway the network will send RRC message to the NCR-MT after RRC re-establishment. Based on RAN2 agreement, the NCR-Fwd is OFF when RLF is declared, so without adding new triggering condition, it means the NCR can wait for the new configuration from the network and follow the SCI(RRC/MAC CE/DCI) to resume forwarding. Thus autonomously resume forwarding seems optimization and the benefit is unclear for us.

Proposal 5: When RRC re-establishment is succeed, NCR-Fwd keeps OFF and waits for new configuration/indication(RRC/MAC/DCI) from the network.

Issue 6: On link monitoring for backhaul link when NCR-MT is in RRC_INACTIVE state

During the post email discussion, there are some concerns on how to ensure backhaul link quality when NCR-MT in RRC_INACTIVE state.

First of all, we shall align the understanding on the beam used for backhaul link when NCR-MT is in RRC_INACTIVE state. The RAN1 agreements on the configuration of backhaul link beam are copied as below[3]:

	Agreement

In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-17 beam indication framework is used for C-link, 
· If no unified TCI is applied for C-link, the beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively. (i.e. same as the default beam defined for Rel-15/16 beam indication framework)
· If there is unified TCI applied for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.


We understand that RAN2 agreement “After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.” also applies to the configuration of backhaul link beam. Thus the NCR-Fwd should use the last beam that is used for backhaul link before NCR-MT is transited to RRC_INACTIVE.

It is important for the NCR-Fwd and the gNB to keep alignment on the beam used for backhaul. Otherwise, the gNB cannot know which beam is monitored by the NCR-Fwd and cannot determine the beam on which to transmit downlink signal and receive uplink signal. If different beam is used by the gNB and NCR-Fwd, the NCR-Fwd actually does work (e.g. not amplifying the expected signals and data).

Observation 1: NCR-Fwd needs to keep using the beam for backhaul link according to the last configuration received from the gNB to ensure the same beam is used by the gNB and NCR-Fwd for backhaul link.

If the observation is correct, we think the concern is about how to monitor the quality of the backhaul link beam which is determined according to the last configuration received from gNB, and the subsequent actions upon the quality of backhaul link beam degrades.

One possible solution is to introduce beam monitoring mechanism with RSRP/RSRQ threshold in RRC_INACTVE state. When the quality of DL beam is above the configured threshold, the NCR-Fwd keeps using it for forwarding. Otherwise, it ceases forwarding and initiate RRC resume procedure. However, this solution introduces beam level monitoring in RRC_INACTIVE state which may bring big impact on RAN1/RAN2/RAN4 specification. Considering the limited time of this WID, it is not desirable to discuss this kind of solution. If needed, such optimization can be discussed in Rel-19.

Observation 2: To introduce beam level monitoring mechanism for RRC_INACTIVE results in big impact on RAN1/RAN2/RAN4 specification.

Regarding the issue, we actually think due to the stationary attribution of NCR-MT, this issue could rarely happen in real deployment, from network perspective, even if without any standardized solution, the beam quality monitoring can be implemented by the gNB according to the reciprocity of downlink and uplink beam. For example, the gNB knows the uplink beam of the backhaul link, and the time resources configured for forwarding (i.e. the side control information that is applied in RRC_INACTIVE state), it can keep monitoring the uplink signaling that is forwarded by the NCR-Fwd on the time resource associated with the backhaul uplink beam. Then gNB can deduce the the downlink quality according to the uplink beam quality.

If the gNB decide the quality of uplink beam and downlink beam degrades, it can paging the NCR-MT, transits the NCR-MT to RRC_CONNECTED, and reconfigure it with new backhaul link beam configuration.

Observation 3: By implementation, gNB can monitor the quality of uplink beam of the backhaul link, and deduce the downlink beam quality according to reciprocity. Based on the quality of uplink and downlink beam quality, the gNB can wakes up the NCR-MT by RAN paging and reconfigure backhaul link beam.

Based on above observations, we think the beam level link monitoring for the backhaul link can be left to gNB implementation. It is enough for Rel-18. If further enhancement is needed, it can be discussed in Rel-19.

Proposal 6: It is up to gNB implementation to perform link monitoring for the backhaul link when NCR-MT is in RRC_INACTIVE state.

3. Conclusion

In this contribution, proposals and observations are:

Observation 1: NCR-Fwd needs to keep using the beam for backhaul link according to the last configuration received from the gNB to ensure the same beam is used by the gNB and NCR-Fwd for backhaul link.
Observation 2: To introduce beam level monitoring mechanism for RRC_INACTIVE results in big impact on RAN1/RAN2/RAN4 specification.
Observation 3: By implementation, gNB can monitor the quality of uplink beam of the backhaul link, and deduce the downlink beam quality according to reciprocity. Based on the quality of uplink and downlink beam quality, the gNB can wakes up the NCR-MT by RAN paging and reconfigure backhaul link beam.
Proposal 1: To define “wake-up timer” IE in RRCRelease message.

Proposal 2: For NCR-MT in RRC_INACTIVE state, the periodic beam indication configuration is applied for NCR-Fwd ON/OFF. Aperiodic and semi-persistent beam indication configurations are NOT applied when NCR-MT is in RRC_INACTIVE state.

Proposal 3: NCR-MT discards side control configuration when triggers resume/re-establishment in a cell other than the cell on which the SCI configuration was received. Otherwise, NCR-MT in RRC_INACTIVE state keeps SCI configuration.

Proposal 4: NCR-Fwd keeps OFF when NCR-MT re-selects back to last serving cell on which SCI configuration was received.

Proposal 5: When RRC re-establishment is succeed, NCR-Fwd keeps OFF and waits for new configuration/indication(RRC/MAC/DCI) from the network.

Proposal 6: It is up to gNB implementation to perform link monitoring for the backhaul link when NCR-MT is in RRC_INACTIVE state.
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