[bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #106	R3-196840
[bookmark: _Hlk490060723]Reno (NV), USA, 18 – 22 November, 2019


Agenda item:	10.2.2.1
Source:	Nokia, Nokia Shanghai Bell
Title:	[TP for SON BL CR for TS 38.423] Discussion and updates of slice load, beam load and TNL load reporting
Document for:	Text Proposal
1	Introduction
Load reporting per slice and beam was introduced in the stage 3 BL CRs at RAN3#105bis, associated with FFSs. The proposed reporting uses in both cases the Composite Available Capacity metric indicating relative capacity (percentage). An absolute reference therefore seems needed, and for this purpose we reiterate proposals from offline discussions at previous RAN3 meeting [1].
A TP based on BL CR for TS 38.423 [2] is provided in annex of this paper.
2	Discussion
2.1	Reporting of Slice Available Capacity
As per SA5 decision, slices may come with floating resource quotas as discussed at RAN3#105bis [1]:

Policy for split of radio resources between slices is defined in TS 28.541. The resulting allocation policy may allow resource usage based on statistical multiplexing, i.e. if a defined slice doesn’t need all its allocated resources, these unused resources, or part of them, may be used by other slices (“float quota”). The available resource in a slice may therefore depend on resource usage in other slice groups.

RRM policy as defined by SA5 is understood to be applicable at cell level. 

The following principles to express per-slice available capacity are therefore proposed:

· The available capacity per slice is expressed as a percentage of the total cell capacity (Cell Capacity Class Value).
· The available capacity in a slice expresses the available resources for the slice according to the resource usage in the cell and the RRM policy for statistical multiplexing.

As a consequence, the sum of reported per-slice available capacity may exceed the total available cell capacity. It is therefore proposed to report:
· Total available cell capacity
· Available capacity per slice 

Signalling support for the above was already captured in the BL CR, and we believe that the associated FFSs can be removed. Similarly an activation bit in the RESOURCE STATUS REQUEST message can be introduced for Slice Available Capacity. 

Proposal 1: Remove FFSs relative to Slice Available Capacity and introduce activation bit in the RESOURCE STATUS REQUEST message.


2.2	Slice reporting in network sharing scenario

The BL CR [2] includes a ‘flat’ list of S-NSSAI, i.e. not structured per PLMNs. This is not aligned with existing NGAP and XnAP specification where S-NSSAI lists are provided per PLMN-ID, and in this way avoids inter-PLMN coordination of S-NSSAIs. We propose to align the BL CR on the existing NGAP and XnAP principle.

Proposal 2: Align the BL CR on the existing NGAP and XnAP principle for signaling of S-NSSAI lists.

2.3	Reporting of SSB Area Available Capacity 
The NR radio design is highly complex, and RAN3’s current approach for reporting of SSB area (“beam”) available capacity is based on the possibility to identify, in the spatial domain, an SSB for the DL and UL traffic as we have discussed at RAN3#105bis in R3-195983. 

However combined with frequency domain the NR design provides the possibility for highly complex configurations, e.g. where the beam structure under each SSB can be different as illustrated in Fig. 1 and Fig. 2 below.



Figure 1: Example of multiple SSBs in a carrier (from TS 38.300)



Figure 2: Use of different Beam Configuration for different BWPs
In this case reporting of available capacity per SSB area will be ambiguous or not possible. It should therefore be clarified that the Rel-16 specification is based on an assumption that all the bandwidth parts (BWP) in the cell use the same SSB- and beam design.

Proposal 3: Assume for Rel-16 SSB Area Available Capacity reporting that all BWPs within a cell use the same design in the spatial domain (SSB- and beam design).
In current BL CR, the procedural text (marked as FFS) includes mandate to report the SSB area available capacity when the cell supports multiple SSBs. But as described above this may not be possible for some physical layer configuration. The mandated reporting should therefore be replaced by optional reporting.

Proposal 4: Optional reporting of SSB area available capacity in cells supporting multiple SSBs.

Based on this assumption, we believe that Rel-16 SSB Area Available Capacity reporting should be flexible enough to handle radio deployments where the capacity available in a given SSB area may depend on the capacity consumed in other SSB areas. This can be considered as being similar to floating slice resource quotas (see section 2.1). The same solution could therefore be used, i.e. that the reported SSB area available capacity corresponds to available capacity taking into account the capacity consumption in other SSB areas within the cell. Based on this, the reported SSB area available capacity may be weighted according to the ratio of cell capacity class value.

Proposal 5: The reported SSB area available capacity corresponds to available capacity taking into account the capacity consumption in other SSB areas within the cell.

Proposal 6: Similar to slice available capacity, the SSB area available capacity is weighted according to the ratio of cell capacity class value.

2.4	Reporting of TNL Load
Proposals for TNL load reporting metrics, incorporated also in the XnAP TP below, can be found in [3].

In regard to TNL load reporting to an external peer to the gNB, the disaggregated architecture provides some challenges as to which information should be reported over Xn and X2 interfaces. Firstly, the TNL as defined in LTE corresponds to TNL towards the backhaul. That is, the S1-U interface. In contrast, the TNL reports that a gNB-CU-CP will receive correspond to fronthaul F1-U when received from a gNB-DU, and to S1-U/NG-U backhaul when received from a gNB-CU-UP. Therefore, there is an ambiguity as to what should be reported toward the external peer over X2/Xn, and whether this should correspond to the backhaul (as in LTE), or to the fronthaul. E.g., if only backhaul is reported (as in LTE), the MN or Source gNB may incorrectly be led to assume that the cell has enough TNL resources for the incoming UE. However, the fronthaul link may be already congested towards the selected cell and lead to poor performance or a rejection. A similar situation can occur in opposite direction (fronthaul not congested, backhaul congested). Therefore, given that both fronthaul (F1-U) and backhaul (NG-U) can be a potential bottleneck, it is most appropriate to report both towards the external peer.
Proposal 7: The TNL load reports toward an external peer over X2/Xn shall include both backhaul (S1-U/NG-U) and fronthaul links (F1-U) reported separately.

3	Conclusion
We have made the following proposals:
Proposal 1: Remove FFSs relative to Slice Available Capacity and introduce activation bit in the RESOURCE STATUS REQUEST message.

Proposal 2: Align the BL CR on the existing NGAP and XnAP principle for signaling of S-NSSAI lists.
Proposal 3: Assume for Rel-16 SSB Area Available Capacity reporting that all BWPs within a cell use the same design in the spatial domain (SSB- and beam design).
Proposal 5: The reported SSB area available capacity corresponds to available capacity taking into account the capacity consumption in other SSB areas within the cell.

Proposal 6: Similar to slice available capacity, the SSB area available capacity is weighted according to the ratio of cell capacity class value.

Proposal 7: The TNL load reports toward an external peer over X2/Xn shall include both backhaul (S1-U/NG-U) and fronthaul links (F1-U) reported separately.

A corresponding text proposal is included in annex of this paper.
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<<< start of changes >>>
8.4.A	Resource Status Reporting Initiation
Editor’s note: The content of this section is FFS
8.4.A.1	General
This procedure is used by an NG-RAN node1 to request the reporting of load measurements to another NG-RAN node2.
The procedure uses non UE-associated signalling.
8.4.A.2	Successful Operation


Figure 8.4.A.2-1: Resource Status Reporting Initiation, successful operation
The procedure is initiated with a RESOURCE STATUS REQUEST message sent from NG-RAN node1 to NG-RAN node2 to start a measurement, stop a measurement, add cells to report for a measurement or remove certain cells from a measurement. 
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the RESOURCE STATUS REQUEST indicates the type of objects NG-RAN node2 shall perform measurements on. For each cell, the NG-RAN node2 shall include in the RESOURCE STATUS UPDATE message:
-	[This paragraph is FFS] the Radio Resource Status IE, if the first bit, "PRB Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If the NG-RAN node2 is a gNB and if the cell for which Radio Resource Status IE is requested to be reported supports more than one SSB, the Radio Resource Status IE for such cell shall include the SSB Area Radio Resource Status List IE; 
-	the NG TNL Available Capacity Indicator IE and the F1 TNL Available Capacity Indicator IE, if the second bit, "TNL Capacity Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the Composite Available Capacity Group IE, if the third bit, "Composite Available Capacity Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE. [The following text in this paragraph is FFS] If the NG-RAN node2 is a gNB and if the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one SSB, the Composite Available Capacity Group IE for such cell shall may include the SSB Area Capacity Value IE and the SSB Area Capacity Class Value List IE;
8.4.A.3	Unsuccessful Operation



Figure 8.4.A.3-1: Resource Status Reporting Initiation, unsuccessful operation
If none of the requested measurements can be initiated, NG-RAN node2 shall send a RESOURCE STATUS FAILURE message. 
8.4.A.4	Abnormal Conditions
FFS

<<< next change >>>

9.1.3.A	RESOURCE STATUS REQUEST
Editor’s note: The content of this section is FFS
This message is sent by an NG-RAN node1 to neighbouring NG-RAN node2 to initiate the requested measurement according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	
	

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	
	

	NG-RAN node2 Measurement ID
	C-ifRegistrationRequestStoporPartialStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	
	

	Registration Request
	M
	
	ENUMERATED(start, stop,
partial stop, add, …)
	Type of request for which the resource status is required.
	
	

	Report Characteristics
	O
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the NG-RAN node2 is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL load Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit = HW Load Ind Periodic [FFS], Fifth Bit = Number of Active UEs, Sixth Bit = Number of RRC connections, Seventh Bit = Slice Available Capacity.
Other bits shall be ignored by the NG-RAN node2.
	
	

	Cell To Report
	
	1
	
	Cell ID list to which the request applies.
	
	

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	
	

	>>Cell ID
	M
	
	9.2.3.25

	
	
	

	>>Slice To Report List [FFS]
	
	0..1
	
	S-NSSAI list to which the request applies. 
	YES
	ignore

	>>>Broadcast PLMNs
	
	1..<maxnoofsupportedPLMNs>
	
	
	
	

	>>>>PLMN Identity
	M
	
	9.2.2.4
	Broadcast PLMN
	
	

	>>>>Slice To Report Item 
	
	1 .. < maxnoofSliceItems>
	
	
	EACH
	ignore

	>>>>>S-NSSAI
	M
	
	S-NSSAI
9.3.1.38
	
	
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Load Ind Periodic, Composite Available Capacity Periodic.
	
	



	Condition
	Explanation

	ifRegistrationRequestStoporPartialStoporAdd
	This IE shall be present if the Registration Request IE is set to the value "stop", "partial stop" or "add".




	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.

	maxnoofSliceItems [FFS]
	Maximum no. of signalled slice support items. Value is 1024. [FFS]

	[bookmark: _GoBack]maxnoofsupportedPLMNs
	Maximum no. of PLMNs supported by an NG-RAN node. Value is 12.



<<< next change >>>
9.1.3.B	RESOURCE STATUS RESPONSE
Editor’s note: The content of this section is FFS
This message is sent by the NG-RAN node2 to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.
Direction: NG-RAN node2  NG-RAN node1
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



<<< next change >>>
9.1.3.C	RESOURCE STATUS FAILURE
Editor’s note: The content of this section is FFS
This message is sent by the NG-RAN node2 to indicate that for none of the requested measurement objects the measurement can be initiated.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cause
	M
	
	9.2.3.2
	Ignored by the receiver when the Complete Failure Cause Information IE is included.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



<<< next change >>>
9.1.3.D	RESOURCE STATUS UPDATE
Editor’s note: The content of this section is FFS
This message is sent by NG-RAN node2 to neighbouring NG-RAN node1 to report the results of the requested measurements.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	
	

	>Cell Measurement Result Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	>>Cell ID
	M
	
	9.2.3.25

	
	
	

	>>Radio Resource Status [FFS]
	O
	
	9.2.2.yy
	
	
	

	>>NG TNL Load IndicatorAvailable Capacity [It is FFS if reported per cell]
	O
	
	9.2.2.xx
	
	
	

	>>F1 TNL Available Capacity Indicator
	O
	
	9.2.2.xx
	
	
	

	>>Composite Available Capacity Group
	O
	
	9.2.2.zz
	
	
	

	>>Slice Available Capacity [FFS]
	O
	
	9.2.2.jj
	
	
	

	>>Hardware Load Indicator [FFS on the IE and on reporting per cell]
	O
	
	9.2.2.ww 
	
	
	

	>>Number of Active UEs [FFS]
	O
	
	INTEGER (1..65536,...)
	
	
	

	>>Number RRC Connections [FFS]
	O
	
	INTEGER (1..65536,...)
	
	
	



	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.



<<< next change >>>
9.2.2.x	NG-RAN CGI
This IE is used to globally identify a cell in NG-RAN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE RAT
	M
	
	
	

	>nr
	
	
	
	

	>>NR CGI
	M
	
	9.2.2.7
	

	>e-utra
	
	
	
	

	>>E-UTRA CGI
	M
	
	9.2.2.8
	



[bookmark: _Toc14207847][bookmark: _Hlk20991097]9.2.2.xx	NG TNL Available Capacity Indicator
[The definition of this IE is FFS]
The NG TNLAvailable Capacity Indicator IE indicates the available capacitystatus of the NG Transport Network experienced by the cellLayer available capacity.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL TNL Relative Available Capacity
	M
	
	INTEGER(0..100, …)
	Indicates the amount of downlink transport network level available capacity. Value 100 corresponds to the nominal capacity.

	DL NGTNL Absolute Available Capacity
	M
	
	INTEGER (1.. 16777216,...) Max value is FFS
	Available DL TNL capacity in Mbpsover the transport portion serving the cell in kbps

	UL TNL Relative Available Capacity
	M
	
	INTEGER(0..100, …)
	Indicates the amount of uplink transport network level available capacity. Value 100 corresponds to the nominal capacity.

	UL NGTNL Available Capacity
	M
	
	INTEGER (1.. 16777216,...) Max value is FFS
	Available UL TNL capacity in Mbpsover the transport portion serving the cell in kbps



[bookmark: _Toc14207849]9.2.2.yy	Radio Resource Status
[The information is FFS]
The Radio Resource Status IE indicates the usage of the PRBs per cell and per SSB area for all traffic in Downlink and Uplink and the usage of PDCCH CCEs for Downlink and Uplink scheduling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL GBR PRB usage

	UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL GBR PRB usage

	DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL non-GBR PRB usage

	UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL non-GBR PRB usage

	DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL Total PRB usage

	UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL Total PRB usage

	DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	SSB Area Radio Resource Status List
	
	0..<maxnoofSSBAreas>
	
	

	> SSB Area DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL GBR PRB usage

	> SSB Area UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL GBR PRB usage

	> SSB Area DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL non-GBR PRB usage

	> SSB Area UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL non-GBR PRB usage

	> SSB Area DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL Total PRB usage

	> SSB Area UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL Total PRB usage


 
	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.




[bookmark: _Toc14207856]9.2.2.zz	Composite Available Capacity Group
The Composite Available Capacity Group IE indicates the overall available resource level per cell and per SSB area in the cell in Downlink and Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Composite Available Capacity Downlink
	M
	
	Composite Available Capacity 
9.2.2.a
	For the Downlink 
	-
	

	Composite Available Capacity Uplink
	M
	
	Composite Available Capacity 
9.2.2.a
	For the Uplink 
	-
	



[bookmark: _Toc14207857]9.2.2.a	Composite Available Capacity
The Composite Available Capacity IE indicates the overall available resource level in the cell in either Downlink or Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell Capacity Class Value
	O
	
	9.2.2.b
	
	-
	

	Capacity Value 
	M
	
	9.2.2.c
	‘0’ indicates no resource is available, Measured on a linear scale. 
	-
	



[bookmark: _Toc14207858]9.2.2.b	Cell Capacity Class Value
The Cell Capacity Class Value IE indicates the value that classifies the cell capacity with regards to the other cells. The Cell Capacity Class Value IE only indicates resources that are configured for traffic purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Capacity Class Value
	M
	
	INTEGER (1..100,...)
	Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity. There should be a linear relation between cell capacity and Cell Capacity Class Value.
	
	



[bookmark: _Toc14207859]9.2.2.c	Capacity Value
[The information per SSB area is FFS]
The Capacity Value IE indicates the amount of resources per cell and per SSB area that are available relative to the total NG-RAN resources. The capacity value should be measured and reported so that the minimum NG-RAN resource usage of existing services is reserved according to implementation. Each of Thethe IEs Capacity Value IE and SSB Area Capacity Value can be weighted according to the ratio of cell capacity class values, if available.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity with respect to the whole cell. Capacity Value should be measured on a linear scale.
	
	

	SSB Area Capacity Value
	
	0..<maxnoofSSBAreas>
	
	
	
	

	> SSB Area Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity . SSB Area Capacity Value should be measured on a linear scale.
	-
	



9.2.2.jj	Slice Available Capacity
[The information is FFS]
The Slice Available Capacity IE indicates the amount of resources per network slice that are available relative to the total NG-RAN resources. The Slice Capacity Value IE can be weighted according to the ratio of cell capacity class values, if available.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Broadcast PLMNs
	
	1..<maxnoofsupportedPLMNs>
	
	
	
	

	>PLMN Identity
	M
	
	9.2.2.4
	Broadcast PLMN
	
	

	>Slice Available Capacity
	
	1..< maxnoofSliceItems >
	
	
	
	

	>> Slice Available Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity . Slice Capacity Value should be measured on a linear scale.
	-
	



	Range bound
	Explanation

	maxnoofsupportedPLMNs
	Maximum no. of PLMNs supported by an NG-RAN node. Value is 12.

	maxnoofSliceItems [FFS]
	Maximum no. of signalled slice support items. Value is 1024. [FFS]



<<< end of changes >>>
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