3GPP TSG RAN WG3 Meeting#52
R3-060650
Shanghai, China, 8th – 12th May 2006
Source:
Nokia, DoCoMo, Orange, TMO
Title:
Inter-cell RRM in LTE
Agenda item:
12.15.5
Document for:
Approval
1 Introduction

Many contributions related to inter-cell RRM has been submitted for last several RAN3 meetings based on different assumptions. This contribution tries to summarise the current situation and decisions and to draw a conclusion in order to finalize LTE SI phase.
2 Discussion

So far, two RRM functionalities have been recognized as being inter-cell RRM functionalities, i.e, 1) sharing cell traffic load information and 2) semi-static inter-cell interference coordination. Since the purposes and usages of each inter-cell RRM function will be different, they should be considered case by case. For instance the purpose of cell traffic load information is to optimize the network performance, when some cells are highly loaded and other cells are less loaded, while the purpose of semi-static inter-cell interference coordination is to optimize the network performance for variations in cell load in the order of 10s of seconds. Thus, it is assumed that under low traffic loads or in early LTE deployment phase, neither cell traffic load information sharing nor semi-static interference coordination will not provide performance enhancements. Moreover, in some scenarios traffic load information sharing and semi-static IC will not be needed in combination.
2.1 Cell Traffic Load Information Sharing

Different reporting methods and architecture impact of cell traffic load information sharing is analyzed in [1]. Based on the discussion, RAN3 #51bis meeting reached two agreements. 

- Agreed to standardize means to exchange intra- and inter-system traffic load

- Agreed that bandwidth consumption induced by traffic load measurement reporting is not an issue
The intention to use cell traffic load information in [1] was for the load based HO in the overlapped cells. However this intension has to be agreed in the RAN3 group before specifying the interface to ensure that all requirements for the interface are known before actual specification.
We believe above two agreements should be enough related to cell traffic load information sharing to conclude SI phase. Further details i.e. how should the signalling be done to distribute cell traffic load information, how to define traffic load, or whether this signalling justifies any RRM server, should be discussed later. Of course, even though RRM Server is needed or not may be discussed during SI phase, it is more logical to discuss this network optimization issue later, when we have better view on LTE deployment scenario and traffic mix. 
At this point, it is not known how much load based HO will be needed in the LTE network, and the incremental gain of having a centralized RRM Server for this purpose has not been proven. Thus it is a fair assumption that the LTE will not have any extra node to share the cell traffic load information.

Conclusion: It should be assumed that no extra network node (RRM Server) is needed for traffic load sharing purpose as a conclusion of LTE Study item phase. However, during WI phase or even after LTE deployment, if having RRM Server for load sharing shows a significant gain, then at that point introduction of the RRM Server could be re-considered.

2.2 Inter-cell Interference Coordination (ICIC)
Currently RAN1 is considering two Inter-cell Interference coordination mechanisms, i.e, Static and Semi-static.[2]. Short descriptions of Static and Semi-static ICIC schemes can be found in [2]. Since the Static ICIC assumes very slow modifications to resource restriction, the O&M system is supposed to take care of the inter-cell coordination. On the other hand, since signalling are expected more often (i.e. in 10s of second order) for semi-static ICIC, a centralized RRM server is naturally supposed to take care of the coordination.
In order to reduce the interference between neighbouring cells when highly loaded, some inter-cell interference coordination restrictions is needed. However, how often such restriction has to be re-adjusted is questionable. Whether the frequent (e.g, in the 10s of seconds order) re-adjustment of resource restriction will bring any gain should be studied first, before making any decision on having an extra network node, and the 10s of second order signalling. The extra network node and fast signalling surely will bring complexity to the network. Moreover, in general Inter-cell interference coordination is more relevant to loaded network, and in early LTE deployment phase, sophisticated semi-static ICIC will not be needed. Thus it is natural to consider semi-static ICIC later, if the gain of semi-static ICIC over static is clearly shown and the real need is recognized.

Conclusion: Before any additional gain from semi-static inter-cell interference coordination is shown, static inter-cell interference coordination should be working assumption. Thus, as a conclusion of LTE Study Item phase, centralized RRM server for semi-static inter-cell interference coordination is not needed.
3 Conclusion and Proposal

In this contribution, two inter-cell RRM functionalities have been discussed. Since the usage of each inter-cell RRM function is different, each function has to be evaluated separately, whether the function is suitable to be handled in a centralized manner or in a distributed manner.
Cell traffic load information sharing itself cannot justify a centralized RRM Server, because there are easier alternative ways to distribute cell traffic load information. Moreover, the gain of having a centralized RRM Server for this purpose has not been shown.
For semi-static ICIC - since no additional gain has been shown from having semi-static ICIC scheme over static ICIC scheme, static ICIC should be the working assumption.

It is proposed to capture the agreement as followings in the TR 25.912 to conclude RRM area.
No inter-cell RRM functionality which needs a centralized RRM node has been found during the Study Item phase. Thus LTE architecture as a conclusion assumes NO centralized RRM node. However in a later phase, if any significant gain from having a centralized node for a certain inter-cell RRM functionalities is found, then RAN3 will consider having a centralized node.

Moreover due to the different usage of inter-cell RRM functionality, each inter-cell RRM functionality should be considered separately, whether it will be handled in a centralized manner or in a distributed manner.
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