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1	Decision/action requested
The group is asked to discuss and endorse the proposal
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3	Rationale
The representation of “NR beam” has previous been discussed in two contributions:
· The “NR beam” is a representation of NRCellDU [10] 
· The “NR beam” is a representation of NRSectorCarrier [9] 
This discussion paper proposes the latter option to be selected as a baseline for the 3GPP NR NRM.
It amends observations 6 and 7 to the reasoning provided in [15], relating to correlation of measurements and spatial properties of SSB beams.

From 3GPP TS 28.540, the following requirements apply to NG-RAN:
REQ-NGRAN_NRM-CON-007: The NRM definitions shall have a read-only representation of NR beam properties in NG-RAN.
In last SA5 #125 meeting proposal 1 was agreed [9]: the ‘NR beam’ should not be a logical reference to reference signals that are dynamic and/or UE specifically configured.
Observation 1: Beams carring the SSB common reference signals shall have a read-only representation of NR beam properties in NG-RAN.
The WID Enhancements on MIMO for NR [14], NR_eMIMO for Rel-16, enhances the limited support for multi-TRP/panel operation in Rel-15. Rel-15 NR MIMO provisionally accommodates multi-TRP/panel operation, but the supported features are limited to standard-transparent transmission operations and small number of TRPs/panels. The agreement in the ongoing WI is that both inter- and intra-cell operation shall be covered.”
Thus, the NG-RAN support multi-antenna transmission to provide good performance and coverage on different carrier layers. A transmission point (TRP) may serve one or more cells, where also a cell may be served by one or more transmission points. The cells need not to have the same coverage. A transmission point may be deployed using an advanced antenna sytem (AAS).
Observation 2: A cell may be served by multiple antennas at different transmission points (TRPs), where an antenna may serve multiple cells.

[image: ]                       
Figure 1	Example a DU with two cells on different carriers being served by three TRPs each, where each TRP is deployed using an antenna.

The NRSectorCarrier in the NRM below models the resource utilization of the SectorEquipmentFunction, where the SectorEquipmentFunction represents the antenna equipment at the transmission point (TRP). The NRsectorCarrier is associated with at most one NRCellDU. Thus, the cell related transmission and reception on a TRP is represented by the NRSectorCarrier.
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Figure 2	Current NRM (Figure 4.2.1.1-3 in [1])

Observation 3: The NRSectorCarrier models the antenna resoures used for cell specific transmission and reception.

Reference [10] proposes a Beam IOC with properties representing 
· The index of a beam 
· The beam type
· The azimuth of a beam transmission
· The tilt of a beam transmission
· The horizontal beam width of a beam transmission
· The vertical beam width of a beam transmission
Observation 4: The beam type is not needed to characterize beams limited to beams carrying SSB common reference signals

The SON function Coverage & Capacity Optimization (CCO) is envisioned to use configuration capabilities of the antenna system. “Study on the Self-Organizing Networks (SON) for 5G networks” in TR 28.861 is still ongoing and has not concluded on requirements on configuration capabilities on the antenna system. However, when such are defined, they will configure the equipment associated with the NRSectorCarrier.
Observation 5: No normative requirements exist on capabilities for configuration of an antenna systems.

Subclause 5.5 in reference [16] defines triggering, performing and reporting of UE L3 measurements on SSB beams. To unambiguously allow correlation of the beam measurements to any beam properites in the NRM, the beam index identifying a beam need to be unique within the cell, i.e. NRCellDU and NRCellCU.
Observation 6: SSB beam index is required to be unique within a cell to unambiguously allow correlation of UE L3 beam measurements with beam properties in the NRM.

Associating SSB beam properties with the NRSectorCarrier allows to identify a transmission point based on UE measurements. This is useful when troubleshooting network performance problems.
Observation 7: Associating the SSB beam properties to the NRSectorCarrier supports efficient troubleshooting based on UE measurements.

Proposal 1:
A CommonBeamforming IOC representing the beams carrying the SSB common reference signal is proposed contained under the NRSectorCarrier. The IOC provides a read-only list of information on the properties of the associated SSB beams. Related capabilitites for configuration will be addressed when normative requirements exist.
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Figure 3	Proposed CommonBeamforming IOC

This <<IOC>>CommonBeamforming represents the information required by the NRSectorCarrier that is responsible for the management of SSB beam resources. Measurements on static, common Synchronization Signal Block (SSB) beams may be correlated with associated spatial beam information to assist use cases like troubleshooting performance problems, or SON functions like Coverage & Capactity Optimization. 3GPP TS 38.104 relates to SSB transmission, TS 38.215 to SSB beam measurements, and TS TS 38.331 to reporting of those measurements.
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	ssbBeamList
	O
	T
	F
	F
	T



The attribute ssbBeamList can be defined as a <<datatype>> ssbBeam that is a set of attributes defining the spatial information for each SSB beam. Through these attributes, the coverage area and radiation pattern of the associated SSB transmissions are represented.  There may be more than one SSB beam per NRSectorCarrier in an NRCellDU.  
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	ssbBeamIndex
	M
	T
	F 
	F
	T

	ssbBeamPan
	M
	T
	F
	F
	T

	ssbBeamTilt 

	M
	T
	F
	F
	T

	ssbBeamWidthPan 

	CM
	T
	F
	F
	T

	ssbBeamWidthTilt

	CM
	T
	F
	F
	T


CM means, if provided by the equipment.


4	Detailed proposal
Based on the observations above, we ask for Endorsement for Proposal 1.
Proposal 1: A CommonBeamforming IOC representing the beams carrying the SSB common reference signal is proposed contained under the NRSectorCarrier. The IOC provides a read-only list of information on the properties of the associated SSB beams. Related capabilitites for configuration will be addressed when normative requirements exist.
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