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1
Introduction
In this paper we discuss the study item scope based on the approved SID [1] and derive proposals for the skeleton version of TR 36.742 [2].
2
Discussion
Support for CoMP, standardized by 3GPP starting from Rel-11, is based on the outcome of RAN1-led studies captured in TR 36.819 [3] and TR 36.874 [4]. Benefit of inter-eNB CoMP with non-ideal backhaul (NIB) is in TR 36.874 described as the CoMP-NIB gain, and is composed of the mean UPT (User Packet Traffic) gain and the 5%-tile (fifth-percentile) UPT gain – the latter figure referring to cell edge users. It is observed in the conclusion of TR 36.874 that the “CoMP-NIB gain varies as a factor of deployment scenario, backhaul delay, coordination scheme, resource utilization factor, and coordination size”. The backhaul delay is identified as a particular important parameter where CoMP-NIB gains could be shown for short backhaul delay of 5 ms while backhaul delays of 50 ms resulted in reduced performance (negative gain).
It can also be seen from the simulations in TR 36.874 that CoMP techniques in particular enable increase in the 5%-tile UPT gain, which is not surprising taking into account that cell edge UEs are the ones that are most exposed to inter-cell interference and hence those that can most profit from CoMP techniques.

From a theoretical perspective, an ideal CoMP implementation would be network wide, and would take into account all possible interferers for each served UE. However due to practical aspects, e.g. the increased coordination complexity or the increased CSI measurement resource overhead relative to number of coordinated transmission points (TP), which was largely discussed also in RAN3 during Rel-13 normative phase, the network has to be divided into CoMP cooperation areas (CA), i.e. clusters of cells. TR 36.874 provides results based on static CAs of the size of typically 9 cells for homogeneous network deployment.

 A considerable drawback of the use of rigid one-time established CAs of limited number of coordinated TPs is that the UEs located at the CA borders still suffer from inter-cell interference (Fig. 1).
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Fig. 1: UEs located at the Cooperation Area (CA) border suffer from inter-CA interference.
However, the SID [1] proposes to reorganize the CAs and in consequence their borders by taking information about the spatial user distribution into account such that UE concentrations will be served in the middle of the (reorganized) CA as shown in Fig. 2.
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Fig. 2: Reorganized Cooperation Area (CA), with limited inter-CA interference.

***

In order to reflect the study as described in the SID [1], and also taking into account the conclusions from TR 36.874 described above, we propose to include problem statement and description of related use-cases in section 5 of the new TR 36.742, replying to the following SID objective:
· Identify scenarios and implementation requirements on network side needed for autonomous SON-based CoMP coordination sets generation and update.

For this section we believe the main use-cases are:

· Initial CoMP set generation – which would consider e.g. connectivity aspects like backhaul delay

· CoMP set updates due to spatial traffic variation,where trigger for an update would be e.g. increase of users not benefitting from CoMP 

· Network topology change – which may be due to e.g. cell densification by deployment of new equipment, energy saving action, or AAS-enabled dynamic deployment changes.
The second part of the SID objective is:
· Identify information and centralized / distributed procedures that may need to be exchanged on X2 to facilitate creation and update of optimal CoMP coordination sets maximizing the average and cell edge User Packet Throughput gain.

We propose to capture the outcome from this objective in a section 6, containing both solution descriptions and evaluation. Evaluation criteria, proposed captured in section 4.2, should reflect the ability of the proposed solution to handle the use-cases described in section 5.

Proposal: Agree on the TR skeleton as described above, and submitted to this meeting in [2].
3
Conclusion
We have discussed the starting point and scope of the “SON for eCoMP” study item. 
Proposal: Agree on the TR skeleton as described above, and submitted to this meeting in [2].

References

[1]

RP-161181, “Study on SON for eCoMP for LTE”, study item description
[2]

R3-161729, proposed skeleton for TR 36.742

[3]

3GPP TR 36.819: “Coordinated multi-point operation for LTE physical layer aspects”

[4]

3GPP TR 36.874: “Coordinated multi-point operation for LTE with non-ideal backhaul”

