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1 Introduction

The WID on enhanced signaling for inter-eNB CoMP was approved in RAN#64 [1]. The objective of the WI, related to enhanced RNTP, is as follows:

· Enhanced RNTP signaling between eNBs 

· Information granularity of the Enhanced RNTP is extended to the frequency/time domain

· Signaling periodicity: Event triggered (the same as the current RNTP)

· Exchanged with the corresponding subframe index with common understanding of the subframe index among cells

· Pattern assumed to be repeated after specified periodicity

· Information in the Enhanced RNTP is (optionally multi-level) transmit power threshold for only the sender eNB

· Necessary granularity of transmit power threshold and levels: same set as the current RNTP 

· Possible enhancement on existing Status report, which can be signaled between eNBs to exchange the usage status of the indicated frequency/time resource.
In this contribution we analyze the Enhanced RNTP in relation to our simulations in ‎[5].
Discussion
The philosophy behind the existing RNTP (Relatively Narrowband Transmit Power) is its usage for identifying in which resources is low or none created interference towards another cell, by guaranteeing a power level below a threshold.

However in real networks is also needed to know in which resources should be expected high interference from a specific eNB when a resource is used.
Knowing if a resource is actually used or not is very important for cases in which the potential created interference is high. Based on statistics is possible to know with minimum delay which eNB creates interference and to send a CoMP Hypothesis to that eNB.
In this way the interference management can be done in a fast mode, with no extra measurement reports which can be limited in case of ADSL/VDSL backhaul. It is not necessary to transform the UE in a measurement machine and drain its battery.
Candidate messages
We see two possibilities to adapt existing messages such to include the Enhanced RNTP:

1. Resource Status Update

2. Load Indication

We prefer to use Resource Status Update due to the following reasons:

1. Already includes ABS Status report, which is also a form of reporting power-related resource allocation

2. Load Indication includes a power threshold-based resource allocation, which is not aligned with our understanding of RNTP reporting benefits. Again, based on our simulations in ‎[5] (the only new RNTP simulations in RAN1), it is crucial to indicate the actual used power per PRB.
Relation between new RNTP and CoMP Hypothesis

When a high transmission power, creating interference, is used within eNB1 in a resource which should be protected in eNB2, the situation should be signaled by eNB2.

Such a situation is shown in Figure 2, where eNB1 transmits with high power within the second and third subframes, on PRBs which are considered by eNB2 as protected resources. 

To address the situation, eNB2 should send a message to eNB1 containing a NACK to the eNB1 resource allocation. eNB1 can change its use of resources or can ignore the message.

This message can be a field in Load Indication message.
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Figure 2  eNB1 interfering a protected resource in eNB2
Proposed stage-2 text
We propose to amend the existing CoMP text as follows:
16.1.x
Inter-eNB CoMP
The task of inter-eNB CoMP is to coordinate multiple eNBs in order that the coverage of high data rates and the cell-edge throughput are improved, and also the system throughput is increased. The coordination of multiple eNBs is achieved by signalling between eNBs of hypothetical resource allocation information, CoMP hypotheses, associated with benefit metrics. Each of the signalled CoMP hypotheses is concerned with a cell belonging to either the receiving eNB, the sending eNB or their neighbour. The benefit metric associated with the CoMP hypotheses quantifies the benefit assuming that the CoMP hypotheses are applied. The receiving eNB of the CoMP hypotheses and the benefit metrics may take them into account for RRM.
The time-frequency resources and the associated transmit power are indicated by the transmitting eNB to other eNBs. This information can be used by another eNB for the fast scheduling of its own transmissions such to avoid the high interference situations or for asking for a change of the power allocation by sending back a CoMP hypothesis.
RSRP measurement reports can also be exploited for inter-eNB CoMP. For example, the RSRP measurement reports can be used to determine and/or validate CoMP hypotheses and benefit metrics.

Inter-eNB CoMP is located in the eNB.

. 
Conclusions
Observation 1: The uplink backhaul capacity required by the existing CoMP Hypothesis semantics is above the capabilities of ADSL and VDSL UL throughput. 

Observation 2: Sending back the CoMP Hypothesis instead of a simple YES/NO confirmation is not going to work on ADSL/VDSL backhauls!

Observation 3: PRBs are used in practice in a contiguous mode.

Conclusion 1: The proposed method indicating the repetitive frame pattern and the START/STOP PRBs of protected resources and allows reducing by more than 23 times the signalling overhead.

Conclusion 2: The new signaling overhead is compatible with VDSL uplink throughput.

Conclusion 3: A NACK message should be added to signal to an interfering eNB that the new RNTP resource allocation does not respect the CoMP Hypothesis.
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