3GPP TSG RAN WG1 Meeting #48bis                                           R1-071646
St. Julians, Malta, March 26 – 30, 2007
Source: 

NTT DoCoMo, Fujitsu, Mitsubishi Electric, NEC, Panasonic, Sharp
Title:
RS and Signaling Structure Considering Future Support of SU-MIMO in E-UTRA Uplink
Agenda Item:

7.10.2, 7.11.2
Document for:
Discussion and Decision
1. Introduction

From the discussion in the TSG RAN WG1#47bis and #48 meetings, our understanding is that the support of UL SU-MIMO may not be included in the first release of the E-UTRA. However, similar to Vodafone’s view in [1], we believe that the support of the UL SU-MIMO will be indispensable in the future to derive the maximum performance capability especially for the peak data rate in the E-UTRA uplink. Therefore, we should carefully consider the current specification in order to avoid sub-optimum support of SU-MIMO in the future, which may lead to increased costs for implementing of SU-MIMO or reduced performance gain. This contribution indicates some of the appropriate features of the physical layer structure considering future support of UL SU-MIMO.
2. Physical Layer Structure Considering Future Support of UL SU-MIMO
2.1. Uplink Sounding Reference Signal (RS)
For support of UL SU-MIMO, the channel sounding for each of two UE transmit antennas is necessary for link adaptation and channel-dependent scheduling. We consider that the sounding RS transmission mechanism to be supported for closed loop-antenna switching [2], which was approved to support as a working assumption, can be re-used for SU-MIMO UEs in the future. Although SU-MIMO UEs are expected to be able to transmit two sounding RSs from two transmit antennas simultaneously, the use of alternate sounding RS transmissions from two transmit antennas assumed in closed loop-antenna switching is sufficient also for SU-MIMO, considering that the support of SU-MIMO in the uplink mainly focuses on low mobility. Therefore, the support of closed loop-based antenna switching in the UL is also beneficial for the future support of SU-MIMO.
2.2. Uplink Demodulation RS

The support for the orthogonal demodulation RSs between antennas within a UE will be a new required feature to support the introduction of UL SU-MIMO. Our preference is to reserve the orthogonal covering sequences for the generation of orthogonal demodulation RSs for SU-MIMO UEs [3]. Again, since the support of SU-MIMO in the uplink mainly focuses on low mobility, the orthogonality destruction in orthogonal covering-based orthogonal demodulation RSs will not be a significant problem. If the high peak user throughput is also necessary for relatively high mobility UEs, (additional) use of the predetermined cyclic-shift index assignment of multiple UE antennas can be standardized at a later stage, e.g., the cyclic-shift value index of the second antenna is predetermined to be that of the first antenna plus one.
2.3. Downlink Control Signaling
Whether or not multiple or a single codeword is supported for UL SU-MIMO is FFS. However from the viewpoint of the control signaling overhead, a single codeword is advantageous. A single codeword may also be beneficial in maximizing the commonality between SU-MIMO and single antenna transmission from the Node B demodulation/decoding point of view. If we assume a single codeword in UL SU-MIMO, most of the control signaling fields for single antenna transmission can be re-used by the SU-MIMO UE by only changing the definition of each control bit field.

When SU-MIMO UE adaptively changes the transmission mode between Space Division Multiplexing (SDM) and transmit diversity such as Space Time Block Coding (STBC), a one-bit indicator in the downlink control signaling is necessary. In this case, the one-bit transmit antenna indicator needed for the support of closed loop-based antenna switching [2] can be re-used.

3. Conclusion
This contribution discussed some of the appropriate features of the physical layer structure considering the future support of the UL SU-MIMO.

· Many of the physical layer features needed for closed loop-based antenna switching such as the sounding RS from multiple antennas and downlink control signaling can be re-used to support SU-MIMO.
· Reserving the use of orthogonal covering to generate orthogonal demodulation RSs for the UL SU-MIMO UE is beneficial in achieving the design of orthogonal demodulation RSs for SU-MIMO in a simple manner.
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