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1 
Introduction and Abstract
RAN1 has discussed the physical layer measurements needed to support efficient load balancing. As a first conclusion RAN1 believes that measurements of the physical resource block usage in uplink and downlink are relevant for this use case. 

Details of the measurements related to physical resource block usage and discussed in RAN1 are provided hereafter. This contribution highlights the changes for X2AP and is accompanied by a CR R3-080400.

Note, that this document and the mentioned CR assumes a positive answer from RAN2 w.r.t. distinguishing real time and non-real time traffic for this measurement.
2 
Discussion
2.1 
Measurement definitions

M1
Physical resource block usage for GBR (real time traffic) on UL

	Definition
	Physical resource block usage on UL, is determined for the ratio (percentage) of the used PRBs for GBR (real time) traffic over the available UL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used.


M2
Physical resource block usage for non-real traffic on UL

	Definition
	Physical resource block usage on UL, is determined for the ratio (percentage) of the used PRBs for non-real traffic over the available UL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used.


M3
Physical resource block usage for GBR (real time) traffic on DL

	Definition
	Physical resource block usage on DL, is determined for the ratio (percentage) of the used PRBs for GBR (real time) traffic over the available DL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used


M4
Physical resource block usage for non-real time traffic on DL

	Definition
	Physical resource block usage on DL, is determined for the ratio (percentage) of the used PRBs for non-real time traffic over the available DL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used


Additional L1 measurements (e.g. related to UL and DL power) are being investigated further, but RAN1 has not yet reached a final conclusion. 
2.2 Periodicity of load information exchange

The RAN3 LS in Tdoc R3-072444 indicated that the intention of the use case is to adjust cell reselection or handover control parameters according to the traffic loading of neighbouring cells. As this will require RRC signalling, it is expected that this control will be done in a rather slow fashion, that is, not per TTI or in orders of milliseconds. The traffic loading depends on the traffic behaviour, and is outside RAN1’s scope. However, RAN1 believes that it is would be sufficient if this control is done at a periodicity in the order of seconds to minutes, or even at a slower rate depending on the expected traffic fluctuation. 
2.3 Further proposed X2 details

-
In order to give a hint to the significance of the indicated load value, it is further proposed to indicate the time interval within which the load information has been averaged.

-
Further it is proposed, to include a “response required” in the load information message, in order to trigger a load indication from the receiving eNB.

-
Next, it is proposed to give, instead of a percentage value, the number of PRBs (the coding would be anyhow close to/the same as an indication in percent-granularity)
3 Proposal

It is proposed

-
to agree on the concept of defining an information exchange over X2 which is capable to provide a holistic view of the load situation.

-
to discuss the outlined changes as shown below in chapter 5 (which should be liaised to RAN1, as requested)
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5
Text proposal to 36.423
8.3

Global Procedures

8.3.1

Load indication

8.3.1.1
General

The purpose of the Load indication procedure is to transfer the uplink Interference Overload Indication between intra-frequency neighboring eNodeBs for interference coordination purpose.
8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Load Indication 
An originating eNodeB initiates the procedure by sending LOAD INFORMATION message to a corresponding intra-frequency neighbouring eNodeBs. The LOAD INFORMATION message may carry information related to radio specific overload with the Load Indication related to PRB Usage IE.
If the Load Indication Response Indicator IE is set to “Response Required” the corresponding eNB shall respond to the originating eNB by sending a LOAD INDICATION message containing load indications within Load Indication related to PRB Usage IE for all intra-frequency neighbouring cells neighbouring the cell from which it received load indications from the originating eNB, as soon as it is able to provide the related information.
8.3.1.2
Abnormal Conditions

<<<<<<<<<<<<<<<<<<<< next change >>>>>>>>>>>>>>>>>>>>

9.1.2

Messages for global procedures

9.1.2.1
LOAD INFORMATION

This message is sent by an eNodeB to an neighbouring eNodeB to transfer the radio specific interference and overload information. 
Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Cell Information
	
	1 to maxCellineNB
	
	
	EACH
	ignore

	>Cell ID
	M
	
	9.2.16
	
	-
	

	>Cell Type Indicator
	M
	
	9.2.x
	
	-
	

	
	
	
	
	
	
	

	>Load Indication related to PRB usage
	O
	
	9.2.y
	
	-
	


<<<<<<<<<<<<<<<<<<<< next change >>>>>>>>>>>>>>>>>>>>

9.2.x
Cell Type Indicator

The Cell Type Indicator IE provides information about the power class of the eNB that serves the cell and at which frequency the cell operates.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell Type Indicator
	M
	
	
	
	
	

	>Cell type
	M
	
	ENUMERATED(macro, micro, pico, femto)
	
	
	

	>Frequency
	M
	
	OCTET STRING
	FFS (e.g center frequency indication)
	
	


9.2.y
Load Indication related to PRB Usage
4.1.1 The Load Indication related to PRB Usage IE provides the average amount of PRBs that were scheduled over a period indicated in the Measurement Time IE for uplink and downlink, whereas the PRB usage for real-time and non-real-time traffic is distinguished.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Load Indication related to PRB Usage
	
	
	
	
	
	

	> Load Indication Response Indicator
	M
	
	9.2.z
	
	
	

	> Measurement Time
	M
	
	9.2.w
	
	
	

	> DL PRB usage for RT traffic
	M
	
	INTEGER (1..maxnoofPRBs)
	FFS
	
	

	> UL PRB usage for RT traffic
	M
	
	INTEGER(1..maxnoofPRBs)
	FFS
	
	

	> DL PRB usage for N-RT traffic
	M
	
	INTEGER(1..maxnoofPRBs)
	FFS
	
	

	> UL PRB usage for N-RT traffic
	M
	
	INTEGER(1..maxnoofPRBs)
	FFS
	
	


	Range bound
	Explanation

	maxnoofPRBs
	Maximum no. Physical Resource Blocks. Value is 100 or 110 (FFS).


9.2.z
Load Indication Response Indicator

The usage of the Load Indication Response Indicator IE is specified in section 8.3.1.2 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Load Indication Response Indicator
	M
	
	ENUMERATED (Response Required, No Response Required, ...)  
	
	
	


9.2.w
Measurement Time

The Measurement Time IE provides the corresponding eNB with information about the time interval about which a measurement has been averaged. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	>Measurement Time
	M
	
	INTEGER (1..500)
	in steps of 20ms
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