3GPP TSG-RAN WG1 #64

R1-110793
Taipei
February 21-25, 2011

Agenda Item:

6.2.1
Source: 

Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:

On Simultaneous Configuration of DL Carrier Aggregation and UL Subframe Bundling
Document for:
Discussion / Decision
1. Discussion
UL subframe bundling was initially discussed in LTE Rel-8 for VoIP as the main application . In RAN1#63bis, a case for simultaneous configuration of DL CA with UL subframe bundling was analyzed, to optimize the TCP throughput. In this scenario, DL supports high speed data application whereas UL supports mainly TCP acknowledgement. In this paper, we present our views based on the analysis of coverage and edge user data rate.

DL Coverage
From coverage perspective, DL CA with UL subframe bundling is feasible depending on eNB implementation. For eNB implementation with a power amplifier per each carrier, there is no reduction in DL coverage due to CA compared with the single DL carrier scenario. Therefore, DL CA should be allowed even for a UE at the cell edge configured with subframe bundling. 
DL Edge User Data Rate
The DL data rate for various channel bandwidths are shown in Figure 1, following the assumptions in [1]. From LTE LB analysis, in a reuse-1 system, SINR at the cell edge does not exceed -3.7 dB. It can be observed that the DL data rate is below 6 Mbps (corresponding to UL/DL data rate ratio of 1 %) for all system bandwidths at the cell edge and below 12 Mbps (corresponding to UL/DL data rate ratio of 2 %) if the SINR does not exceed 0 dB. DL carrier aggregation would allow higher DL data rate, for more optimal TCP throughput performance. This is particularly important for aggregation of small bandwidths.
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Figure 1: Analysis DL data rate for single carrier bandwidth. (Data rate of 6 Mbps corresponds to UL/DL data rate ratio of 1%; 12 Mbps corresponds to UL/DL data rate ratio of 2%)
2. Conclusion

Based on our analysis, we conclude that
· DL CA is effective for achieving optimal TCP throughput performance for cell edge UEs, particularly for small DL system bandwidths.

· For UEs supporting UL subframe bundling, DL CA is still feasible from coverage perspective depending on eNB implementation.

Therefore we propose to support simultaneous configuration of DL CA and UL subframe bundling.
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