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Introduction
This document contains merged TP for TR 36.742 following discussions at RAN3#94.
TP for TR 36.742 

<<< TP start >>>
5.2.1
Use-case description: Monitoring X2 backhaul characteristics
This use-case is triggered by the CoMP controlling unit (CCU) (centralized case) or involved eNBs (distributed case).

The purpose of this use-case is to maintain maximum average and cell edge User Packet Throughput gain following changes in X2 capacity available for inter-eNB CoMP.

Considering the high level of cooperation and the signalling load between nodes needed for CoMP operation, X2 performances (i.e. X2 latency and X2 bandwidth) have an important impact on CoMP operations. Furthermore these performances are variable in time. For example different X2 transport routes can change the latency. And X2 bandwidth depends on the overall load of the backhaul network, but also on UEs connectivity and traffic (e.g. Dual Connectivity). Therefore an adequate choice of the CoMP cooperating set, taking into account actual X2 performances would be beneficial.
<<< next change >>>
6
Potential solutions

6.x1
Solution #1: Cooperation Area allocation taking into account X2 link characteristics
6.x1.1
Solution description

6.x1.1.1
Functional aspects
The solution aims at updating Cooperation Areas (CAs) taking into account X2 backhaul characteristics like latency and bandwidth for involved eNBs. In a distributed CoMP scheme suitable X2 connections are needed between all eNBs within a cooperation area. In a centralized CoMP scheme, based on a central unit, the eNB chosen as central unit should have suitable X2 connection towards the other eNBs within the cooperation area. 
6.x1.1.2
Analysis of protocol impacts

6.x1.1.2.1
Overview

The solution includes signaling enabling eNBs to inform about characteristics of their X2 links towards their neighbour eNBs, as well as signaling for role attribution (central unit, distributed unit).

Information exchanged on the X2 interface for this solution:

· X2 link characteristics towards neighbour eNBs like transmission delay, maximum transmission capacity (data rate), cost per megabyte,  statistics of the link usage (e.g. information from which can be derived the risk of congestion): X2 enhancement required, as further detailed in clause 6.x1.1.2.2.

· CA allocation decision (designation of central unit and cooperating eNBs / TPs): X2 enhancement required, as further detailed in clause 6.x1.1.2.3.

6.x1.1.2.2
Information about X2 links

Inter-eNB CoMP requires X2 control-plane signalling as per TS 36.300 (“The coordination of multiple eNBs is achieved by signalling between eNBs of hypothetical resource allocation information, CoMP hypotheses, associated with benefit metrics.”). TR 36.874 [1] has shown the impact of X2 backhaul delay on the achievable CoMP benefit.  

Suitability will require low latency but other characteristics are also important. Even if limited to control-plane signalling only, CoMP information includes some scheduling information and will therefore typically be voluminous and frequently updated. A consequence of this is that on top of the transmission delay, information about the maximum data rate, cost per data unit  and link usage statistics should be considered.

This information can be measured or collected by the eNB on IP level. The X2 characteristics are variable in time, and can hence be considered as a load-related information which could be transferred by the Resource Status Reporting procedure or by the Load Indication procedure, implying periodical and event-triggered reporting respectively..

There are also several options on how to represent the X2 link characteristics information. The main options are:

· detailed information (measured latency, max bit rate, …)

· composed metric, with 2 (e.g. “unsuitable”, “suitable”) or more code-points.  

If the X2 characteristics information is conveyed using the Load Indication procedure, signalling could be as depicted in Fig. x:
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Fig. x: Example of Load Indication procedure (LOAD INFORMATION message) conveying characteristics of X2 links between the eNB1 and each of its connected peer eNBs.
6.x1.1.2.3
Cooperation area allocation decision

Information about the cooperation area allocation decision would be sent by the node responsible for CA allocations towards eNBs acting as central units and cooperating eNBs. Main options are to enhance the existing Load Indication procedure (class 2) for this purpose or create a new procedure. A new class 1 procedure would have the advantage of including response and failure messages, and hence better support error handling.
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Fig. x: Example of new procedure conveying information about CA allocation decision (e.g. designation of central unit and cooperating eNBs / TPs).

6.x1.2
Solution evaluation 
<<< TP end >>>
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