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1. Introduction
In RAN1#111[1], there were the following agreements on NCR-Fwd ON-OFF: 
	Agreement

For FR2, the “ON” state of NCR-Fwd is indicated:

· Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))

Agreement

The semi-static beam indication for backhaul link is supported as:

· If the beam indication framework in Rel-15 is used for NCR-MT

· The DL beam is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link

· The UL beam is indicated by SRI on C-link via MAC CE.

· If the beam indication framework in Rel-17 is used for NCR-MT

· The DL and UL beam are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link

Agreement

For each periodic beam indication for access link, one RRC signalling is used including the information defined by the following:
· A list of X ([image: image2.png]


) forwarding resource, each is defined as {Beam index, time resource}

· FFS: The value of [image: image4.png]


, other details

Each time resource is defined by {Starting slot defined as the slot offset in one period, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.

· The periodicity is configured as part of the RRC signaling for periodic beam indication

· The same periodicity is assumed for all time resource(s) in one periodic beam indication.

· The reference SCS is configured as part of the RRC signaling for periodic beam indication

· The same reference SCS is assumed for all time resource(s) in one periodic beam indication.
Agreement

For each aperiodic beam indication for access link, one DCI is used with the information defined by 

Option-1: 

· [image: image6.png]


 fields are used to indicate the beam information and each field refers to one beam index ; 

· Note: The bitwidth of this field is determined by the number of beams used for access link. 

· [image: image8.png]


 fields to indicate the time resource;

· Note: A list of time resource is pre-defined by RRC signalling. The bitwidth of this field for time resource indication is determined by the length of list. 

· FFS: The value of [image: image10.png]


 
· Down-select between [image: image12.png]


or [image: image14.png]


.
· FFS: How to define the association between time indication and beam indication

Each time resource is defined by {Starting slot defined as the slot offset, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.




By turning off the NCR-Fwd when there is no signal desired to be forwarded by the NCR-Fwd, the power consumption by NCR node can be reduced. According the agreements, RAN1 has already concrete conclusions on both dynamic NCR-Fwd ON-OFF control and semi-static NCR-Fwd control: 1) the dynamic NCR-Fwd ON-OFF can be be controlled via DCI; 2) the semi-static NCR-Fwd ON-OFF can be provided via RRC signaling. In this paper, semi-static NCR-Fwd ON-OFF is discussed from RAN2 perspective.
2. Discussion
According the above RAN1 agreements, the NCR-Fwd ON-OFF can be implicitly controlled via beam indication in the access link. In the period there is corresponding beam indication, the NCR-Fwd should be in ON state, otherwise NCR-Fwd should be in OFF state. 
Observation 1 According the existing RAN1 agreements, NCR-Fwd ON-OFF is controlled implicitly via beam indication, i.e., the NCR-Fwd should be ON in the duration in which a corresponding beam indication is applied.
Again, according the above RAN1 agreements, semi-static beam indication was also supported and the related parameters may comprise slot offset, period of the duration occurrence, the duration length, and beam indication, wherein the beam indication indicates the beam to be applied in each beam duration. 
Observation 2 According the existing RAN1 agreements, semi-static beam configuration can be provided using the following parameters: slot offset, the periodicity of the duration, the duration length and the beam indications to be applied in the duration.
Based on the jointly consideration of Observation 1 and Observation 2, we can observe the following:

Observation 3 According the existing RAN1 agreements, semi-static NCR-Fwd ON-OFF configuration can be supported via semi-static beam indications.
Based on the above observations, it can be derived that there have already been enough conclusions in RAN1 on the support of semi-static NCR-Fwd ON-OFF (i.e. semi-static beam indication). It is the right time to discuss the related signaling from RAN2 perspective.

Proposal 1 RAN2 to discuss the related procedure and signaling to support the semi-static NCR-Fwd ON-OFF (i.e. semi-static beam configuration).
In practice, one semi-static NCR-Fwd ON-OFF may be provided for a specific periodic traffic/signal pattern. For one instance, for the same NCR node, a first semi-static ON-OFF configuration may be provided for the forwarding of SSBs in DL, whose beam in access link does not need to be frequently adjusted due to target coverage area of each SSB is fixed. For another instance, multiple different semi-static ON-OFF configurations may be provided to serve periodic traffics for multiple UEs respectively, since the required beams in access link and/or the traffic patterns for these users can be different.   
Proposal 2 Multiple semi-static NCR-Fwd ON-OFF configurations for one NCR node should be supported, the maximum number of NCR-Fwd ON-OFF configurations is FFS.
In case one NCR node serves multiple users with different periodic traffics, multiple semi-static NCR-Fwd ON-OFF configurations with different periodicities should be activated and keep active concurrently, in order to be able to forward the RF signals with different periodicities for these users. 
Proposal 3 Multiple concurrently active semi-static NCR-Fwd ON-OFF configurations for one NCR node should be supported, the maximum number of concurrently active semi-static NCR-Fwd ON-OFF configurations is FFS.
For configured scheduling [2], there are two basic mechanisms, Type 1 CS is configured purely via RRC signaling, i.e., the CS configuration is provided and activated only via RRC signaling; For Type 2 CS, the parameters that do not need to be frequently changed are provided via RRC signaling while the physical layer parameters such as time-frequency radio resource and MCS etc can be via DCI. The similar scheme can be considered for semi-static NCR-Fwd ON-OFF. Let’s discuss if the similar schemes can be used for semi-static NCR-Fwd ON-OFF configurations.
Based on the above RAN1 agreements, all parameters in relation to semi-static beam indication can be provided via RRC signaling, which means that the option to provide semi-static NCR-Fwd ON-OFF purely via RRC signaling can be already supported.
Observation 4 Semi-static NCR-Fwd ON-OFF configuration purely via RRC signaling can be already supported according to the existing agreements.
However, when the semi-static NCR-Fwd ON-OFF configurations is used to serve a moving user, the beam in the access link to serve this user may need to be adjusted sometimes due to moving of the user. If the RRC signaling is used to adjust the beam in access link for this user for the semi-static NCR-Fwd ON-OFF configuration, it means considerable delay to update the beam configurations and the user experience may be impacted. In order for the flexibility for the gNB to quickly adjust the beam configurations for semi-static NCR-Fwd ON-OFF, Type 2 CS like scheme can be considered to allow the gNB to update the beam configurations quickly.
According the last agreements referred to above, RAN1 had already agreed that aperiodic beam indication can be provided via DCI. It can be easily extended to provide activation command for semi-static NCR-Fwd configurations. 

Proposal 4 In addition to providing semi-static NCR-Fwd ON-OFF purely via RRC signaling, RAN2 to also consider the method to provide static parameters via RRC and adjustable parameters (e.g. beam indications) via DCI (i.e. activation command).
Again, for Type 2 CS, after the UE receiving a DCI to activate/deactivate configured grants, a confirmation MAC CE is transmitted from the UE to the gNB to confirm the reception of the DCI so that the gNB can know whether the UE has received the DCI. The similar scheme can be applied if Proposal 4 is applied.
Proposal 5 If Proposal 4 is supported, upon reception of a DCI to activate a semi-static NCR-Fwd ON-OFF configuration, a confirmation MAC CE from the NCR-MT to the gNB should be introduced.
3. Conclusion

In this contribution, we discuss the upper layer procedures. Based on the discussion, we have the following observations:
Observation 1
According the existing RAN1 agreements, NCR-Fwd ON-OFF is controlled implicitly via beam indication, i.e., the NCR-Fwd should be ON in the duration in which a corresponding beam indication is applied.
Observation 2
According the existing RAN1 agreements, semi-static beam configuration can be provided using the following parameters: slot offset, the periodicity of the duration, the duration length and the beam indications to be applied in the duration.
Observation 3
According the existing RAN1 agreements, semi-static NCR-Fwd ON-OFF configuration can be supported via semi-static beam indications.
Observation 4
Semi-static NCR-Fwd ON-OFF configuration purely via RRC signaling can be already supported according to the existing agreements.


Based on the discussions and observations, we have the following proposals:
Proposal 1
RAN2 to discuss the related procedure and signaling to support the semi-static NCR-Fwd ON-OFF (i.e. semi-static beam configuration).
Proposal 2
Multiple semi-static NCR-Fwd ON-OFF configurations for one NCR node should be supported, the maximum number of NCR-Fwd ON-OFF configurations is FFS.
Proposal 3
Multiple concurrently active semi-static NCR-Fwd ON-OFF configurations for one NCR node should be supported, the maximum number of concurrently active semi-static NCR-Fwd ON-OFF configurations is FFS.
Proposal 4
In addition to providing semi-static NCR-Fwd ON-OFF purely via RRC signaling, RAN2 to also consider the method to provide static RRC parameters  and the DCI carried beam indications .
Proposal 5
If Proposal 4 is supported, upon reception of a DCI to activate a semi-static NCR-Fwd ON-OFF configuration, a confirmation MAC CE from the NCR-MT to the gNB should be introduced.
4. 
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