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1. Introduction
At RAN1#44 meeting in Denver, it was agreed that the minimum UE capability in terms of the supported minimum maximum-reception bandwidth and the minimum maximum-transmission bandwidth would be 10 MHz [1],[2]. Therefore, this paper presents UE capabilities in terms of the antenna diversity reception, transmit diversity, and multimedia broadcast multicast service (MBMS) provisioning in the E-UTRA downlink.

2. Space Diversity 

2.1. Antenna Diversity Reception at UE

Existing and legacy cellular systems demonstrated that using antenna diversity reception at a UE is very beneficial in improving the quality and capacity in the downlink regardless of the radio access scheme, and this scheme was approved as a working assumption in the E-UTRA downlink [2]. The gain of at least 3 dB in the received signal power can certainly be obtained through two-branch antenna diversity reception. Meanwhile, frequency and time diversity effects depend on factors such as the propagation channel conditions and the mobility of the UE. Accordingly, two-branch antenna diversity reception should be used at the UE. Four-branch antenna diversity reception should be considered as optional usage particularly in 4-by-4 MIMO multiplexing.

2.2. Transmit Diversity Support

Transmit diversity is also beneficial to improving the quality and achievable data rate in the downlink without increasing the number of UE antennas. The implementation of a transmit diversity function in Node B depends on the installation conditions and on the deployment conditions of Node B, although we recommend application of transmit diversity to common channels such as the synchronization channel (SCH), broadcast channel (BCH), and paging channel (PCH) at the Node B. Meanwhile, the implementation of a decoding function for transmit diversity for common channels such as the SCH, BCH, and PCH at the UE should be mandatory. Among the transmit diversity methods, no change in the decoding functions at the UE is necessary when delay diversity including cyclic delay diversity (CDD), time switched transmit diversity (TSTD), and frequency switched transmit diversity (FSTD) are applied. However, a specific decoding function is necessary when block code-based transmit diversity is applied. The optimum transmit diversity scheme should be decided based on the achievable performance.   

3. MBMS

MBMS is a promising service in E-UTRA. Our view is that MBMS provisioning with a transmission bandwidth that is equal to or narrower than the supportable minimum maximum-reception bandwidth, i.e., 10 MHz, should be mandatory for all types of UEs. Furthermore, MBMS provisioning with a wider transmission bandwidth than the supportable UE capability is an option.


To achieve this, specific changes in demodulation and decoding may not be necessary. Functions such as changing the scrambling codes of the pilot channel (reference signal) and coded data symbols and decoding the L3 MBMS-specific control signaling may be necessary.


Furthermore, we prefer to use delay diversity in the MIMO scheme for MBMS. The most important requirement of MBMS is coverage rather than the data rate. Therefore, in this case, spatial domain multiplexing (SDM) is not better than transmit diversity. Also to avoid mandatory application of the SDM decoding functionality at UE, we recommend using delay diversity for the MIMO scheme for MBMS.

4. Conclusion

This paper presented UE capabilities focusing on the antenna diversity reception, transmit diversity and MBMS in the E-UTRA downlink. Our preferences are as follows.

· Two-branch antenna diversity reception should be used at the UE

· Mandatory implementation of a decoding function for transmit diversity for common channels such as the SCH, BCH, and PCH at UE

· MBMS provisioning with a transmission bandwidth that is equal to or narrower than the supportable minimum maximum-reception bandwidth, i.e., 10 MHz, should be mandatory for all types of UEs. For the MIMO mode in MBMS, a simple delay diversity should be used
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