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1. Introduction
This document reports on the email discussion held on ICIC topic.
Separate email discussions were launched on UL and DL ICIC respectively: for each topic, a dedicated section is provided hereafter.

2. UL Inter-cell interference coordination
The objective of the email discussion was to progress on the open points after agreements reached in Jeju and Seville meeting. 

Some points to progress the discussion were proposed by the email coordinator: points and related comments are reported hereafter.
 HII (High Interference Indicator)
1. Information contained by the HII and different HII to different neighbours
Ericsson:

· Tight connection between these two aspects
· Necessity to allow for sending different values of HII to different neighbors in order to be able to use different high interference frequencies sub-bands for different neighbors
· Advantage: all ICIC schemes based on HII presented in RAN1 can be implemented
ALU
· One bit to indicate that the reception in these PRBS in a eNodeB is sensitive to interference from neighboring cells. 
· Since this information is identical for all neighboring cells, no the benefit to send different information to different neighboring cells.

· Desirable to quantify with one additional value the level of interference that can be tolerated on the unsensitive PRBs.
NSN

· HII generation should be implementation specific. 
· Different HIIs to different neighbor cells will unnecessarily complicate the system. Even if, in theory, different HIIs  to different cells might have some merits, simulation results showing gains of this mechanism should be shown
MOTOROLA

· No need to send different indicators to different cells

2. Need to have more than one bit per PRB
Ericsson
· No need: an indicated subband, where the sender of the HII intend to interfere, is enough (e.g. start and stop index).

NSN

· No need

Motorola

· No need

· Additional proposal (into R1-080752) to add 2 bits to the HII report to enable the source cell to request more or less coordination from the neighboring cells.

The proposed way forward on this point is therefore to agree on removing the option of two or more bits for HII at the moment. If simulations show the relevance it can be revisited later.
3. Need for a kind of hand shake procedure between sending and receiving eNB
Ericsson

· No need;
NSN
· No need

Motorola

· A hand shake mechanism might help the coordination between the cells and enable the system to converge into a stable status. However, there isn't any proposal on how to do this and there are many more important issues to be finished. Therefore, it is agreable not to have a hand shake procedure defined at this point.
ALU

· No need for hand shaking. This indicator on its own is a one-way message.

· How the values for the HII are obtained in a particular eNodeB, is more related to the load balancing discussion. (Tdoc R1-073187).
OI (Overload Indication)
1. Kind of trigger to be used for OI  

Ericsson:

· Trigger is a cell specific parameter with three levels for low, medium and high load with the forth value FFS.  
 NSN
· Clarification on the need of 3 levels

· The trigger should be based on measured interference exceeding a certain threshold.
· No link with load balancing.
Motorola: 

· a few possible triggers proposed in R1-080751:

· High/un-acceptable IoT per subband; 

· Average IoT changes significantly over the whole band; 

· Unsatisfactory uplink performance; 

· Load change in the cell; 

· The time elapsed from previous report is more than N TTIs..
2. Need to standardize trigger criteria  

NSN

· Since the OI is about the past, the triggers and thresholds can be specified so that different eNBs well understand what is meant by OI and why OI has been generated. 
· Proposal to introduce a standardized eNB measurement of interference + noise for that purpose
· No link with load balancing
Motorola

· Triggers should be specified. 
· About the threshold, it may be cell-specific and depends on the load and uplink (cell-edge) performance of the cell. It is also beneficial to have frequency dependent trigger threshold of IoT events. For example, in the case of ICIC with HII, the trigger for IoT events may have lower threshold for the band indicated by the HII.

Alcatel-Lucent
· In order to give this indicator a meaning, it seems necessary. Proposal, in Tdoc R1-080447, of frequency selective thresholds in order to allign the operation of the HII and OI and not let them become contradictory
3. Need to introduce some mechanism to limit the signaling load of OI on X2

Ericsson:

· This is not an indicator that is ordered by an other node and must be sent in all situations. Further limitations (e.g. hysteresis) due to X2 load or other aspects should be possible to leave to sensible implementations and does not necessarily need to be standardized.
NSN

· When the radio interface is overloaded it is likely that the X2 interface is loaded too. Therefore, it would be justified to limit the OI-related signaling. Increasing the period to 100 ms can limit signaling to some extent. It might be beneficial to have configurable BW of OIs (in addition to 'per PRB').

Motorola

· Agrees to increase the period to 50 or 100 ms to reduce signaling. 
· Proposal of configurable BW of OIs with the wideband (whole bandwidth) as a special case.
ALU 
· This is an issue to consider. At the moment is is not clear what load we would get and how to limit the load.
Other issues
For Ericsson, an important point for both UL and DL ICIC is triggering of RSRP measurements. It seems to be widely acknowledged that RSRP measurements for ICIC is needed much before it is useful to trigger them for HO purposes. In order not to unnecessarily load the air interface it is proposed to consider the possibility to introduce an additional trigger also taking valid grant and buffer status into account (further details into Ericsson contribution R1-080884)

ALU proposed some alternatives for HII naming:
· Interference Sensitivity Indicator (preferred option).
· Interference Collision Indicator.
· Interference Protection Indicator.
3. DL Inter-cell interference coordination

The objective of the email discussion was to progress on the open points after agreement reached in Seville meeting. 

Some points to progress the discussion were proposed by the email coordinator: points and related comments are reported hereafter.
1. Information contained by the DL proactive indicator and different one to different neighbours

ALU

· In order to allow for interference awareness at the cell borders when scheduling as proposed earlier, the indicator should relate to a DL Tx power limit per PRB: the value provides an indication of the usage and maximum power setting per PRB.
· Since the 6-7 center PRBs of these subframes containing P-BCH and SCH are special, the signalled limit should not be applicable to the P-BCH and SCH part. Other than that, the definition should sum the energy over all subcarriers and all OFDM symbols and all antennas. 
· The values should be normalized to an eNodeB related output power 
· Proposal into Tdoc R1-080862
· Single DL Max TxP Indicator broadcast to all neighbour cells.

Ericsson

· Reasonable that this indicator only applies to DL-SCH, control signalling can need to be transmitted with higher power.
· Agreement on single DL indicator; in general an eNB will not be able to make any distinction between cell borders towards different neighbours (unlike the case for UL transmissions where the UE's are located in different positions).
NSN

· It shall not be specified how the eNB generates the indicators. It is only needed to define the X2 signalling and what was assumed when generating the indicator so that the receiving eNB can understand it.

· the generating eNB shall not be mandated to fulfill the promise made about its DL TX power setting

· Doubts on the merit of sending different promises about the future TX power to different neighbor cells.

In order to summarize different company positions, discussion is still needed on DL indicator content, while general agreement on a single DL indicator can be reached.  
2. Need to signal which threshold the  (  1 bit  )  indicator refers to 

ALU 

· As discussed, there should be a kind of bit map for all PRBs exhibiting in which PRBs the threshold is set or applicable. 
· The threshold could be a 4 or 5 bit value sent as header before the bitmap. This would reflect all semi-static changes that an eNodeB could do over time.

Ericsson

· If a values needs to be signalled it seems reasonable to use the RS EPRE offset used to indicate the offset between the RS and DL-SCH to the UE for higher order modulations.
3. Need for a  kind of  hand shake procedure between sending and receiving eNB

ALU

· No need for hand shaking at the moment, solely for the purpose of reporting. 
· Whether in the case of load balancing further messages are needed is to ALU understanding a separate discussion point
Ericsson

· No need for hand shaking.
NSN

· To not specify any mandatory actions upon the reception of the indicator as suitable behaviour is implementation-specific.  
