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Introduction
In RAN3 #113-e the discussion on the topic of SON/MDT Optimization for NR-U, was summarized in [1].
This contribution addresses the signaling for requesting the measurement and reporting of unlicensed channel occupancy.
Discussion
Requesting the measurement of unlicensed channel occupancy information
We make the following proposal related to requesting the measurement of unlicensed channel occupancy information, by modifying the RESOURCE STATUS REQUEST messages of the Xn Application Protocol (TS 38.423 [3])  and F1 Application Protocol (TS 38.473 [4]).
Proposal 1: Add a bit in the “Report Characteristics” IE of the Xn and F1 messages RESOURCE STATUS REQUEST to indicate a request for “Unlicensed channel occupancy”


RESOURCE STATUS REQUEST
	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 Measument ID
	M
	
	INTEGER(1..4095,…)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	C-ifRegistrationRequestStopor Add
	
	INTEGER(1..4095,…)
	Allocated by NG-RAN node2
	YES
	ignore

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

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING(SIZE(32))
	Each position in the bitmap indicates a measurement object the NG-RAN node2 is requested to report.
First bit = PRB Periodic,
Second bit = TNL Capacity Ind Periodic,
Third bit = Composite Available Capacity Periodic,
Fourth bit = Number of Active UEs,
Fifth Bit = RRC connections,
Sixth Bit = Unlicensed Channel Occupancy
Other bits shall be ignored by the NG-RAN node2
	YES
	reject

	Other information elements of the message.

	Reporting Periodicity
	O
	
	ENUMERATED (500ms,
1000ms,
2000ms,
5000ms,
10000ms,
…)
	Periodicity that can be used for reporting of
PRB Periodic, TNL
Capacity Ind Periodic,
Composite Available
Capacity Periodic. Also used as the averaging window length for all
measurement object if supported.
	YES
	Ignore




Note that the request to measure the unlicensed channel occupancy can be made for a specific interval, by sending a request to “start” the measurement, and later, after the specific interval of time elapsing, sending a request to “stop the measurement.  Or can be made to periodically report the unlicensed channel occupancy, by sending a request to “start” the measurement, and including the IE Reporting Periodicity.
Another possible modification to the RESOURCE STATUS REQUEST to guarantee uniformity among measuring RAN nodes, may be the frequency with which the sensing of the unlicensed channel RSSI is done, as explained below.
Reporting the unlicensed channel occupancy information
As discussed in the companion contribution [2], the unlicensed channel occupancy can be reported on the basis of the following channel statuses, the meaning of which was defined/explained in [2]:
1. The channel is free (i.e., no one is using the channel).
2. The channel is used by the node or one of the served UE.
3. [bookmark: _GoBack]The channel is used by a neighbor node or one of their UEs.
As pointed in [2], since
%Channel in status 1 + %Channel in status 2 + %Channel in status 3 = 100%
it is only necessary to report two of the above quantities.  We propose that the reporting be made in terms of the %Channel in status 2 and %Channel in status 3..
Therefore new information elements are needed on the RESOURCE STATUS UPDATE messages of the Xn Application Protocol (TS 38.423 [3])  and F1 Application Protocol (TS 38.473 [4]).
Proposal 2: Report the “Unlicensed channel occupancy” as made up of a channel occupancy of the channel in status 2 and the channel occupancy of the channel in status 3, as detailed in the message layout below.
Note that the reporting of the channel occupancy in two components, allows the receiving node to know not only the overall channel occupancy, but also the reporting node contribution to the channel occupancy.



RESOURCE STATUS UPDATE
	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 Measument 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
	
	
	YES
	ignore

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

	    >>Cell ID
	M
	
	Global NG-RAN Cell Identity 9.2.2.27
	
	-
	

	    >>Radio Resource Status
	O
	
	9.2.2.50
	
	-
	

	    >>TNL Capacity Indicator
	O
	
	9.2.2.49
	
	-
	

	    >>Composite Available Capacity Group
	O
	
	9.2.2.51
	
	-
	

	    >>SliceAvailable Capacity
	O
	
	9.2.2.55
	
	-
	

	    >>Number of Active UEs
	O
	
	9.2.2.62
	
	-
	

	    >>RRC Connections
	O
	
	9.2.2.56
	
	-
	

	    >>Unlicensed Channel Occupancy List
	
	0..1
	
	
	
	

	       >>>Unlicensed Channel Occupancy Item
	M
	1..<maxNoofChannels>
	
	
	
	

	        >>>> Unlicensed Channel Number
	M
	INTEGER (1..maxNoofChannels)
	
	
	
	

	        >>>>Occupancy Used by this Node and served UEs
	M
	INTEGER(0..100)
	
	The % of time the channel is used by this node or its served UEs in this measuring interval.
	
	

	      >>>>Occupancy used by other Nodes and their UEs
	M
	INTEGER(0..100)
	
	The % of time the channel is used by other nodes or their UEs in this measuring interval.
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