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1	Introduction
Last RAN1#111 meeting, several agreements were reached related NCR access link beam management, specifically periodic and aperiodic beam indications. In this contribution we review those agreements from RAN1 and discuss the remaining work to be done by RAN2 related to those items.
2	Discussion
2.1	Periodic beam configuration
For periodic beam indications, RAN1 agreed to the following:Agreement
For each periodic beam indication for access link, one RRC signalling is used with the information defined by the following:
Option-2: 
· A list of X() forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of 
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.


RAN2 will need to further discuss how periodic beam indications are signalled in RRC, including any new messages, information elements, etc.
We first observe that it will be necessary to use dedicated signalling for the periodic beam indications because multiple NCRs could be configured at a gNB and each NCR would require its own access beam configuration based on the UEs being served.
Observation 1: Periodic beam indications need to be configured using dedicated RRC signalling.
In this regard, one possibility is to define a new information element NCR-ConfigDedicated within RRCReconfiguration (and possibly within RRCSetup as well); however, considering that it was agreed that NCR-Fwd shall forward the cell that the NCR-MT is connected to, it could also make sense for NCR-Fwd SCI to be signalled through the ServingCellConfig IE. 
Proposal 1: RAN2 should define a new field periodicBeamConfig-NCR within ServingCellConfig. 
The field periodicBeamConfig-NCR should be configured using a new RRC information element PeriodicBeamConfig-NCR. In the annex, we suggest a structure for this information element, based on RAN1’s agreements.
Proposal 2: RAN2 to discuss the structure for the PeriodicBeamConfig-NCR information element. One possibility is given in the annex.
The proposed information element requires the definition of new constants: maxPeriodicBeamConfigs, maxNrofBeams, and maxFwdResourcesNCR (corresponding to the  that was left FFS in RAN1’s agreement). A periodicity field also needs to be defined.
Proposal 3: RAN2 discuss values for periodicity, maxPeriodicBeamConfigs, maxNrofBeams, and maxFwdResourcesNCR (i.e. ), or if LS should be sent to RAN1.
2.2	Aperiodic beam configuration
For aperiodic beam indications, RAN1 agreed to the following:Agreement
For each aperiodic beam indication for access link, one DCI is used with the information defined by 
Option-1: 
·  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. 
·  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  
· Down-select between or .
· 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.

In this case, there is less to be discussed by RAN2 since DCI messages are to be used for aperiodic beam indications. However, RAN1 at least agreed that the time resource field(s) would be configured by RRC. As was the case for periodic beam indication, the RRC-related configuration for aperiodic beam indications will need to use dedicated signalling since it is specific to each NCR.
Observation 2: Aperiodic beam indications will need to be configured using dedicated RRC signalling.
So far, RAN1 only determined that the time resources for aperiodic beam indications would be configured by RRC, but there could be additional RRC-based aperiodic beam configuration fields that are yet to be agreed (e.g. in future releases). Hence, there should also be a new field defined in ServingCellConfig specific to aperiodic beam configurations.
Proposal 4: RAN2 should define a new field aperiodicBeamConfig-NCR within ServingCellConfig.
The field aperiodicBeamConfig-NCR should be configured using a new RRC information element AperiodicBeamConfig-NCR. In the annex, we suggest a structure for this information element, based on RAN1’s agreements.
[bookmark: _Hlk126934926]Proposal 5: RAN2 to discuss the structure for the AperiodicBeamConfig-NCR information element. One possibility is given in the annex.
This information element requires the definition of a new constant maxAperiodicTimeResourcesNCR (corresponding to the  that was left FFS in RAN1’s agreement).
Proposal 6: RAN2 send LS to RAN1 to request feedback on value of maxAperiodicTimeResourcesNCR (i.e. ).
3	Conclusion
This document has made the following observations:
Observation 1: Periodic beam indications will need to be configured using dedicated RRC signalling.
Observation 2: Aperiodic beam indications will need to be configured using dedicated RRC signalling.
And proposed the following:
Proposal 1: RAN2 should define a new field periodicBeamConfig-NCR within ServingCellConfig.
Proposal 2: RAN2 to discuss the structure for the PeriodicBeamConfig-NCR information element. One possibility is given in the annex.
.Proposal 3: RAN2 discuss values for periodicity, maxPeriodicBeamConfigs, maxNrofBeams, and maxFwdResourcesNCR (i.e. ), or if LS should be sent to RAN1.
Proposal 4: RAN2 should define a new field aperiodicBeamConfig-NCR within ServingCellConfig.
Proposal 5: RAN2 to discuss the structure for the AperiodicBeamConfig-NCR information element. One possibility is given in the annex.
Proposal 6: RAN2 send LS to RAN1 to request feedback on value of maxAperiodicTimeResourcesNCR (i.e. ).







Annex: Text Proposal for periodic and aperiodic beam configuration information elements

–	PeriodicBeamConfig-NCR
The IE PeriodicBeamConfig-NCR determines the NCR-specific periodic beam indication configuration for the NCR-Fwd access link. 
PeriodicBeamConfig-NCR information element
-- ASN1START
-- TAG-PERIODICBEAMCONFIG-NCR-START

PeriodicBeamConfig-NCR ::= 		SEQUENCE {
	periodicBeamConfigList			SEQUENCE (SIZE(1..maxPeriodicBeamConfigs) OF PeriodicBeamConfig
}

PeriodicBeamConfig ::=			SEQUENCE {
	periodicBeamConfigIndex			INTEGER (0..maxPeriodicBeamConfigs-1),
	referenceSCS					SubcarrierSpacing,
	periodicity						ENUMERATED {periodicity1, periodicity2,..,periodicityMax},
	forwardingResourceList			SEQUENCE (SIZE(1..maxFwdResourcesNCR)) OF ForwardingResource
}
	
ForwardingResource ::=			SEQUENCE {
	beamIndex						INTEGER (0..maxNrofBeams-1),
	timeResource					SEQUENCE {
		slotOffset						INTEGER (0..maxNrofSlots-1),
		symbolOffset					INTEGER (0..maxNrofSymbols-1),
		durationSymbols					INTEGER (1..maxNrofSymbols)
	}
}

-- TAG-PERIODICBEAMCONFIG-NCR-STOP
-- ASN1STOP

[bookmark: _Toc60777165][bookmark: _Toc115428956]–	AperiodicBeamConfig-NCR
The IE AperiodicBeamConfig-NCR determines the NCR-specific aperiodic beam indication configuration for the NCR-Fwd access link.
AperiodicBeamConfig-NCR information element
-- ASN1START
-- TAG-APERIODICBEAMCONFIG-NCR-START

AperiodicBeamConfig-NCR ::= 	SEQUENCE {
	aperiodicTimeResourceList		SEQUENCE (SIZE (1..maxAperiodicTimeResourcesNCR)) OF AperiodicTimeResourceConfig
}

AperiodicTimeResourceConfig		SEQUENCE {
	aperiodicTimeResourceIndex	INTEGER (0..maxAperiodicTimeResourcesNCR-1)
	timeResource ::=			SEQUENCE {	
		slotOffset					INTEGER (0..maxNrofSlots-1),
		symbolOffset				INTEGER (0..maxNrofSymbols-1),
		durationSymbols				INTEGER (1..maxNrofSymbols)
	}
}

-- TAG-APERIODICBEAMCONFIG-NCR-STOP
-- ASN1STOP



