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1 
Introduction and Abstract
Uplink and Downlink ICIC was discussed at the last RAN1#51bis and concluded in LS R1-080564. This contribution highlights the changes for X2AP and is accompanied by a CR (R3-080399)

For Uplink ICIC the UL HII (UpLink High Interference Indicator).The value for each reported PRB is one bit. The reporting is event triggered or periodically with a minimum time for HII update of 20 ms.

For Downlink ICIC the DL PRB usage. The value for each reported PRB is one bit. The reporting can be event triggered or periodically with a minimum update time of 200 ms.

For Overload Indication (OI) the reported level for each PRB is two bits (no, low, medium and high). The reporting is event triggered or periodically with minimum time for OI update of 20 ms.
2 
Discussion
2.1 
UL ICIC
HII (High Interference Indicator) 

The granularity of the High Interference indication shall be a 1-bit value per PRB, being supposed to change with traffic load situation in the reporting eNB. The necessity to indicate multiple values is still FFS (which could change the actual coding of the IE.)
Regarding the minimum time for an HII update, RAN1 states a value of 20ms, whether this needs to go into a RAN3 specification needs to be checked with the final RAN1 specification implementation. 

The indication of different HII to neighbouring cells may not have any impact on RAN3 specifications as well, anyhow, this is FFS in RAN1.
The measurement type, as seen in RAN1, is an event triggered one, i.e. when the interference exceeds a certain threshold. Whether or not that threshold needs to be communicated between eNBs is FFS.
OI (Overload Indicator) 

A 3-level indication, on an event triggered basis, per PRB was agreed by RAN1.
The minimum update time for updating the Overload Indication was agreed to be 20ms, the RAN3 specification impact needs to be checked.
The fact that the interaction between OI and HII is implementation specific should be specified in the IE definition

2.2 
DL ICIC
A “proactive” 1-bit indicator per PRB was decided by RAN1 to be indicated for DL ICIC.

The event trigger for an update of that indication is the TX power exceeding a certain threshold, with an minimum update time of 200ms.

Configuration and signalling of this indication is still FFS.
2.3 Changes to the X2AP LOAD INFORMATION message

The X2-AP Load Information Message may contain the optional UL High Interference Indication IE to report to neighbour cells the high interference indication for each PRB and or the UL Overload Indication IE and/or the DL PRB Usage Indication IE. It is proposed to define the respective reports being event triggered ( RAN3 Specification impact is FFS).
3 Proposal

It is proposed

-
to agree on the report of the Load Information message over X2 interface
-
to discuss the scenario description as shown below in chapter 5 (which should be liaised to RAN1, as requested)

-
to discuss the draft implementation for X2AP as shown below in chapter 5.

4 References

1. R1-075085 A use case for the eNodeB Measurement, Alcatel-Lucent, Orange, T-Mobile, Telekom Italia, Vodafone

2. R1-075050 Way forward on UL ICIC/Overload Indicator for LTE, Telecom Italia, Ericsson , Alcatel-Lucent , Orange, Qualcomm Europe, Telefonica, Vodafone, KPN, T-Mobile, AT&T
3. R1-080587 Way forward on downlink ICIC, Alcatel-Lucent, Orange, T-Mobile, Telekom Italia, Vodafone, AT&T, Telefonica

4. R1-080564 LS on Ran1 ICIC status, Telecom Italia
5
Text proposal to 36.423

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 eNodeB initiates the procedure by sending LOAD INFORMATION message to intra-frequency neighbouring eNodeBs. The LOAD INFORMATION message may carry information per PRB for intercell interference control within the UL Overload Indication IE and/or the UL High Interference Indication IE and/or the DL PRB Usage Indication IE. 
Whether an eNB receiving a LOAD INFORMATION message should respond with a LOAD INFORMATION message is FFS.
8.3.1.2
Abnormal Conditions

9.1.2.1
LOAD INFORMATION

This message is sent by an eNodeB to neighbouring eNodeBs to transfer the intercell interference control information per PRB. Additional load information might be added to this message FFS.

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
	
	
	

	>UL Overload Indication
	O
	
	9.2.x1
	
	
	

	>UL High Inteference Indication
	O
	
	9.2.x2
	
	
	

	>DL PRB Usage Indication
	O
	
	9.2.x3
	
	
	

	
	
	
	
	
	
	


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is FFS.


9.2.x
Cell Type Indicator

4.1.1 The Cell Type Indicator IE provides information about the powerclass of the eNB that serves the cell and in which frequency band the cell operates.
This element indicates that the SAE bearer is proposed for forwarding of downlink packets.

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

	Cell Type Indicator
	
	
	
	

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

	>Frequency
	M
	
	OCTET STRING
	FFS (frequency band or center frequency indication)


9.2.x1
UL Overload Indication

This IE provides per PRB, on an event triggered basis a 3 level report on overload. The interaction between the indication of UL Overload and UL High Interference is implementation specific. Thresholds for indicating the overload are configured via O&M.
Note: Exchange of configuration of respective thresholds via X2 is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UL Overload Indication
	
	1 to <maxnoofPRBs>
	
	

	>OI
	M
	
	ENUMERATED ( high load, medium load, load below the threshold,...)
	


	Range bound
	Explanation

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


9.2.x2
UL High Interference Indication

This IE provides per PRB, on an event triggered base is a 2 level report on high interference occurence in uplink. The interaction between the indication of UL Overload and UL High Interference is implementation specific. The threshold for indicating the high interference are configured via O&M.
Note: Exchange of configuration of a respective threshold via X2 is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UL High Interference Indication
	
	1 to <maxnoofPRBs>
	
	

	>HII
	M
	
	ENUMERATED ( interference above the threshold, interference below the threshold, ...)
	


	Range bound
	Explanation

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


9.2.x3
DL PRB Usage Indication

This IE provides per PRB an indication whether DL PRBs are intended to be scheduled for highly interfering by the sending eNB. The threshold for indicating the PRB usage are configured via O&M.
Note: Exchange of configuration of a respective threshold via X2 is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UL Overload Indication
	
	1 to <maxnoofPRBs>
	
	

	>DL-PRB Usage
	M
	
	ENUMERATED (planned to be scheduled, not planned to be scheduled, ...)
	


	Range bound
	Explanation

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