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1. Introduction
This document reports on the email discussion held on ICIC topic: the email discussion was decided at last Jeju meeting. 

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 of the way forward in R1-075050 agreed at last meeting in Jeju. 

Some points to progress the discussion were proposed by the email coordinator: points and related comments are reported hereafter.
Point 1: indication X for HHI (High Interference Indicator)
This indication X indicates the PRBs in which the serving eNode B will schedule cell edge UEs causing high inter-cell interference. These PRBs will then also be most sensitive to inter-cell interference.
Ericsson:
· Basic scheme where transmitting eNB only signals a center frequency to its neighbor cells to keep an awareness of that this is only the intention of the transmitting cell to stick to this band and not a strict rule. 
· No need of pointing out individual RB. 

· Another alternative could be some “start and stop index” if it is more attractive. 
· Possibility for a cell to send different HII to different neighbors. 
Alcatel-Lucent

· The HHI is used to shape the interference that a receiving eNodeB. 

· The indicator can be almost static or semi-statically changing. In an semi-static ICIC scheme thus it can be sent out event-triggered.
· The indicator is per sub-band and can be used in different re-use schemes (examples were provided)

· A neighbor cell scheduler will schedule a UE where the respective HHI is low.

· Benefit shown in R1-071623, R1-071968.

Telecom Italia
· agrees that the granularity of the sub-band can be configurable;
· recognises the benefits of allowing different HII to different eNodeB, also considering that the interference generated by one UE may have different effects on different cells.

Point 2: definition of Overload Indication

The overload indicator (OI).

· carries information on experienced uplink interference on PRB level

· detailled structure of the OI is ffs

Ericsson:

· 2 bits per PRB or subband with configurable levels. 
· The eNB may send an overload indicator to its neighbors when there has been a change of value for any subband but not more often then a specified minimum time (20 ms). 
 Motorola: 

· 1 bit to indicate the IoT and another bit to indicate the cell-edge performance of the serving cell (details in R1-080099).
NSN
· Overload indicator to neighbouring cells to indicate UL interference in the own cell exceeding a trigger event on a part of the bandwidth (already agreed in Orlando).
Alcatel-Lucent

· The definition and the comparability of experienced uplink interference used to set the OI may be difficult and require further discussion (details in R1-080447).
Telecom Italia
· The OI should provide information applicable not only for power control but also to change the scheduling in different sub-band. If IoT or other parameters are necessary, it requires further investigations.

Point 3: interaction of the HII and the OI

NSN: 
the two schemes may be considered independent and are beneficial in different operating conditions (HHI for low/medium load, OI for high load). No need to tightly work together.
Ericsson:

No need to introduce any hand-shaking mechanism between different eNB.
Motorola:

Handshaking between HII and OI is probably needed, especially to ensure that pro-active ICIC, being a dynamic process, will converge to a steady state.

Alcatel-Lucent:
OI can used to improve the pro-active scheme and to assist the scheduler operation in the interfering cell. The minimum is to switch on/off OI or define different thresholds per subband in coordination with HHI.
Telecom Italia
· shares the opinion of Alcatel that the actions of the two schemes can be coordinated  - e.g. OI can be used to improve the pro-active scheme, taking into account own cell quality and generated interference at the same time. 

· This could also act as a kind of closed-loop that could improve the convergence of the process. However if it requires a real handshaking, i.e. it implies a two-way signalling between the eNodeB, is not clear to us. Maybe this is not necessary.

Other issues:
1) behaviour of the eNode B receiving the OI is ffs (To be standardized?, e.g. if power control formula is affected by OI?)

This topic was meant for a future discussion; however some comments by NSN were provided, proposing that the purpose is the setting of P0, but exact behaviour should be left to implementation (more details in R1-080332). Also Ericsson sees the action taken as implementation dependent.
2) Comment from Sharp that the real interference scenario is not regular; hence the coordination by mean of HII in the entire network may be a complex task.

Ericsson clarified that, being HII most beneficial in medium load scenarios, it will probably reduce the number of cells that can benefit from ICIC at a given time in a real network so the problem of covering an entire network might become less frequent than one expects.
Further explanations were also provided by ALU.
3. DL Inter-cell interference coordination

The purpose of the discussion was to progress on the definition of a DL ICIC scheme based on the agreement of eNodeB measurement “relative narrowband (per n PRB) TX power” agreed at the previous meeting and based on the proposal in R1-075085. The following aspects were identified for discussion:

1) to provide an indication of what could be more beneficial for ICIC purposes (measurement or indicator) 

2) need to define interactions between eNodeBs 

3) to discuss whether we need to specify behaviour of the eNodeB receiving the information element

Due to time constraints, it was proposed to first address point 1, i.e measurement (related to the past) vs. indicator (related to the future transmissions).
Ericsson, NSN and Motorola commented that for DL the benefits of the coordination between the eNodeB w.r.t. the pure frequency adaptive scheduling could be less evident than for the uplink case.
Orange and Alcatel stated that the pure scheduling approach with frequency dependent CQI has limitations in terms of overhead and mobile speed. Moreover the interference is not explicitly reported with the CQI so the narrowband power (measurement or indicator) can provide very useful information to the scheduler which can not be obtained easily by other means.
Orange also stated that adding the frequency dimension to the DL transmit power measurement, that are also required for other use cases like load balancing and monitoring,  provides additional benefits without increasing too much the complexity at the nodeB and the requirements for X2.
Alcatel-Lucent further clarified that the X2 information are used so that UE at a cell border shall be scheduled on frequencies where it does not see interference during the transmission instance. In case a measurement is reported over X2, the value of the interference could have changed until the scheduling in the neighbour eNodeB occurs. In order to have reliable information, the knowledge in a pro-active way about the future is needed. This is reflected by an indicator (the upper limit of Tx power) as defined in R1-075085. 
Telecom Italia also supports the need to enhance the scheduling operations with information about frequency related narrowband power, as mentioned by Orange and Alcatel-Lucent. In particular, to have an indication about the future transmissions is the preferred option.

