1

TSG-RAN Working Group 2/3 #48Bis Joint LTE              
 R3-051080
Cannes, France, 10 – 14 October 2005

Agenda Item
: 
4.1
Source
: 
LG Electronics
Title
:
Discussion on macro diversity for Evolved UTRA

Document for
:
Discussion and Decision

1. Introduction

 During the last TSG RAN and SA2 joint meeting for the LTE in Tallinn, there were discussions on macro diversity in the Evolved UTRA/UTRAN [1][2][3]. However, there was no conclusion on this issue. In this contribution, we summarize our view of the current status and the advantages and disadvantages of macro diversity for further discussion.
2. Current Status
Until now only in RAN1, the evaluation work for uplink macro diversity has been progressed. In RAN2, 3 and SA2 joint meeting in Tallinn, the aspect of the architecture and radio protocol impact of macro diversity has been discussed. However, the only result from this meeting was that uplink macro diversity should not be an optional feature because it would impact too much the Evolved UTRAN architecture[3]. Therefore it is indispensable to decide whether to adapt to use uplink macro diversity or not. And we have to hurry to make a decision in order to progress the LTE work within the limited time line. Thus, we hope to decide whether or not to use macro diversity as soon as possible. In addition to this, we believe that the impact and the advantages of downlink macro diversity for broadcast / multicast should be discussed.
3. Discussion on a central u-plane Node
The discussion of macro diversity is often held in relation to the architecture and the existence or not of a central node for u-plane traffic. We would like to highlight that the existence of a central node is no requirement in our understanding for the use of macro diversity, but the combining entity could as well be performed in one of the APs which in that case could play the role of a combining node. Thus in our opinion even in the case that macro diversity would be seen as mandatory in order to reuse the same sites for the APs we don’t see a need for a central node in the UP, as also expressed in [11]
4. Issues on macro diversity

According to the recent RAN1 discussion, regarding to the DL macro diversity, it is a common understanding that it is possible to support DL soft combining for uni, multi or broad cast in the intra-Node B case. For broadcast and multicast services the use of DL soft combining for the inter-NodeB case should also be envisaged. 
Regarding to the UL intra-NodeB macro diversity, the implementation of macro diversity can be beneficial without any additional complexity or overhead to standards or architecture. There will be no problem for the multiple sectors in a same NodeB in receiving an uplink packet at the same time and the packets received from multiple sectors can be combined by either selection or soft combining method. Whether other functionalities are necessary should be studied in a later stage (i.e. scheduling etc.)

The main point we have to discuss is whether to support UL macro diversity between cells located in different APs (i.e. inter AP macro diversity) or not.
Regarding UL inter-NodeB macro diversity, it requires additional complexity for architecture and specification and coordination between network nodes [9]. 
· All the Node Bs involved in macro diversity should transmit ACK/NACK to the UE, which requires additional downlink resources. The serving NodeB may not be aware of the packet success at the other NodeB. Increased
HARQ RTT is expected if success of packet is communicated to serving NodeB.
· Non-scheduling Node Bs involved in macro diversity for a UE should always read the uplink control channel indicating the timing and format of the packet to be transmitted by the UE. 

· As long as the timing synchronization between neighbour Node Bs is not guaranteed, the timing relationship regarding the HARQ operation between multiple NodeBs should be defined well. Additional delay in the HARQ process may occur.
In the following, we summarize our understanding of the advantages and disadvantages of inter-NodeB uplink macro diversity for the purpose of fast progress of discussion.
Advantage: 

· Less frequent cell change / Ping Pong
· Less time critical cell change
· Impact on coverage / capacity / cell edge throughput as analyzed by RAN1
In case of hard handover, it is important to be connected the best cell. However, in soft handover, it is enough to have the best cell within the active set
Disadvantage: 

· Introduction of delay due to transport in the interface between the APs and the node performing the combining
· Bigger backhaul
· Higher processing power
· Higher signalling overhead in the network and on the air interface

5. Conclusion
According to the above discussion, we have to get a conclusion for further study of the LTE. In our opinion, we should seriously consider and evaluate the trade-off between the complexity and performance gain using macro diversity. However, if the performance without macro diversity can satisfy the Evolved UTRA and UTRAN requirements for the coverage, capacity and high bit rate, we believe that the gain of using uplink inter-NodeB macro diversity for other issues than coverage / data rate and cell edge bitrate are not critical to justify the complexity of macro diversity. Thus, if there is no strong argument from RAN1 and operators for the re-use of the cell site we see no need to introduce inter-NodeB macro diversity in the UL.
Therefore, we propose the discussion on macro diversity should be mainly based on the potential gain in coverage/cell edge bitrate.
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