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1. Introduction

A number of contributions, including [1 – 3], have discussed the possible use of macro-diversity for the EUTRA. Macro-diversity in the downlink can be provided by either soft-combining or Fast Cell Selection (FCS).

2. Discussion

2.1 Downlink 

It is observed in [1] that “with OFDM it is straightforward to achieve soft radio-link combining for broadcast transmissions”. 

OFDM allows signals from different sites to be handled in the same way as multipath, with inter-symbol interference falling within the cyclic prefix. If data transmissions from the network are synchronised within this time window, as discussed in [4], this enables coverage and spectral efficiency of broadcast services to be improved. 

As it is possible to use OFDM in this way to improve the distribution of broadcast services, we believe that the use of soft-combining macro-diversity should be considered for EUTRA in general, not just for broadcast. The range of types of services for which soft-combining macro-diversity can be used should be discussed further. 

If multiple parameter sets are available, e.g. with different cyclic prefix lengths as proposed in [5], a unicast service could in some situations benefit from the same longer cyclic prefix and macro-diversity used for broadcast services, leading to a more “service-agnostic” view of the evolved RAN. 

Some concerns have been expressed on the UE complexity of handling soft-combining for EUTRA [3]. However, if a UE is required to support soft-combining for broadcast services, the extension to other services probably does not represent a significant further increase in complexity. Further, in the future the UE may not always be aware of whether the received service is broadcast or unicast. 

Macro-diversity by Fast Cell Selection, as proposed in [1], is also a useful technique, and can be used either on its own or as a means to select the “active set” for soft-combining macro-diversity.

2.2 Uplink 

Macro-diversity may also be considered for the uplink of EUTRA, but is not discussed in [1]. In the case of the uplink, there is no additional radio-resource cost in terms of extra uplink transmissions for the different sites. As shown in [2], significant overall gains in total throughput and coverage can be achieved from uplink macro-diversity.

The ability to receive uplink transmissions at multiple sites depends largely on the availability of sufficient processing resources, and on the signalling of relevant scheduling information. The combining of uplink signals in macro-diversity may be by soft-combining or selection-combining, depending on the latency requirements and the availability of suitable data transport mechanisms between sites. 

Therefore we believe that the use of macro-diversity in the uplink can offer useful benefits and should be considered further for EUTRA. 

3. Conclusions

For the downlink, both soft-combining macro-diversity and FCS should be considered for both unicast and broadcast services in EUTRA.

For the uplink, macro-diversity should be available in EUTRA at least within one Node B (or equivalent), and should be strongly considered between different Node Bs.

To indicate our recommendations relative to [1], we show below a modification to the Working Assumption proposed in [1]:

Downlink 

· Basic transmission scheme: Orthogonal Frequency Division Multiplex (OFDM)

· Adaptive transmission: Frequency- and time-domain adaptation

· User multiplexing: Primarily by means of FDM + TDM. CDM could be considered in some special cases, such as for lower-rate control signaling

· Channel coding: Schemes deviating fundamentally from Release 6 principles should demonstrate significant performance or complexity improvements.

· Hybrid ARQ: Incremental Redundancy (Chase combining as a special case)

· Modulation schemes: At least QPSK, 16QAM, and 64QAM

· Frequency reuse: One-cell frequency reuse to be supported. Frequency reuse larger than one implicitly supported as part of frequency-domain scheduling and interference management.

· Macro diversity: Macro diversity by means of fast cell selection, very fast for fast intra-Node-B (“intra-sector”) selection, perhaps somewhat slower for fast inter-Node-B selection; Macro-diversity by soft-combining at least for broadcast services, possibly also for other services.
Uplink

· Basic transmission scheme: Low-PAPR (“single-carrier”) FDMA with dynamic bandwidth

· Adaptive transmission (channel-dependent scheduling and link adaptation): Frequency- and time-domain adaptation

· Channel coding: Schemes deviating fundamentally from Release 6 principles should demonstrate significant performance or complexity improvements.
· Hybrid ARQ: Incremental Redundancy 
· Modulation schemes: At least QPSK and 16QAM
· Frequency reuse: One-cell frequency reuse. Frequency reuse larger than one possible as part of frequency-domain scheduling and interference management.
· Macro-diversity: At least within the same Node B, with possibility of supporting it between Node Bs by either soft-combining or selection-combining. 
4. References

[1] R1-050448 “Basic principles for the Evolved UTRA radio-access concept”, Ericsson, Fujitsu, Motorola, Nokia, NTT DoCoMo, Panasonic, Siemens 

[2] R1-050451 “On Macro Diversity for E-UTRA”, Ericsson 

[3] R1-050463 “EUTRA Macro Diversity for Downlink and Uplink”, ZTE

[4] R1-050474 “Inter-cell synchronization of downlink transmission”, LG Electronics 

[5] R1-050386 “Views on OFDM Parameter Set for Evolved UTRA Downlink” NTT DoCoMo, Ericsson, Fujitsu, Mitsubishi Electric, NEC, Nortel, Panasonic, Texas Instruments

















