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1 Introduction

During RAN1 #82bis meeting, some agreements were as followings [1].
Agreement:

· At least for CE mode B, LC/CE UE does not support SRS transmission

· The following fields in cell-specific SRS configuration are broadcast to LC/CE UE:

· srs-BandwidthConfig
· srs-SubframeConfig
· ackNackSRS-SimultaneousTransmission 

In this contribution, remaining issues on SRS transmission for MTC enhancement are discussed. 
2 SRS transmission
During last meeting, it was agreed that “cell-specific SRS configuration includes: srs-BandwidthConfig, srs-SubframeConfig, and ackNackSRS-SimultaneousTransmission“ In order to avoid collision of PUSCH/PUCCH transmitted by MTC UEs and SRS transmitted by legacy UEs in the last SC-FDMA symbol, the SRS bandwidth indicated by srs-BandwidthConfig should include the SRS bandwidth for legacy UEs, and the cell specific SRS subframes indicated by srs-SubframeConfig should include the cell specific SRS subframes for legacy UEs.
Since Rel-13 MTC UEs’ bandwidth capability is 6 PRBs, only SRS transmission of 4 PRBs is supported. For CE mode A, in order to acquire the scheduling gain for uplink, periodic SRS transmission should be supported. When there are a small number of Rel-13 MTC UEs in the cell, eNB may schedule these MTC UEs in a few narrowbands. In this case, SRS transmission in all narrowbands is unnecessary and energy-inefficient. Therefore, configuration of narrowbands for periodic SRS transmission may be considered. Rel-13 MTC UEs only transmit SRS in the configured narrowbands.
Proposal 1: For CE mode A, periodic SRS transmission is supported.

· Configuration of narrowbands for periodic SRS transmission may be considered.

In current specification, the UE specific parameter SRS-bandwidth is configured for aperiodic SRS transmission. Once triggered, UE will transmit SRS in one subframe. For Rel-13 MTC UEs, SRS transmission can only be 4 PRBs. The aperiodic SRS transmission becomes very inefficient. Therefore, we prefer that aperiodic SRS transmission is not supported.

Proposal 2: Aperiodic SRS transmission is not supported.

As specified in TS 36.213, the parameter ackNackSRS-SimultaneousTransmission determines if a UE is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe. If the parameter ackNackSRS-SimultaneousTransmission is FALSE, the UE shall not transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR happen to coincide in the same subframe. Otherwise, the UE shall transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR using shortened format happen to coincide in the same subframe.
For Rel-13 MTC UEs, when SRS and PUCCH happen to coincide in the same subframe, if frequency span for SRS and PUCCH is not larger than 6 PRBs, the specification discussed above can be reused. But if frequency span for SRS and PUCCH is larger than 6 PRBs, and the parameter ackNackSRS-SimultaneousTransmission is TRUE, UE should perform retuning for SRS transmission.  In this case, shortened PUCCH should be truncated, thus orthogonality of PUCCH among different UEs is destroyed and interference is introduced. To avoid this situation, it should be specified that UE transmits shortened PUCCH and drops SRS in this case.
In addition, for subframes other than cell specific SRS subframes, UE transmits normal PUCCH. If shortened PUCCH is transmitted in some subframes during the repetition subframes, bit-level combining can be performed by eNB.
Proposal 3: When SRS and PUCCH happen to coincide in the same subframe, SRS is dropped if frequency span for SRS and PUCCH is larger than 6 PRBs 

For cell specific SRS subframes, data on PUSCH in the last SC-FDMA symbol should be punctured as in current specification. If PUSCH and SRS happen to coincide in a subframe and the frequency span for PUSCH and SRS is larger than 6 PRBs, the data in the last SC-FDMA symbol should be punctured as in current specification. Otherwise, it can be up to UE to puncture a few SC-FDMA symbols to perform retuning for SRS transmission, or it can be specified that UE drops SRS in this case.
Proposal 4：When SRS and PUSCH happen to coincide in the same subframe and frequency span for SRS and PUSCH is larger than 6 PRBs, it is up to UE to puncture a few SC-FDMA symbols to perform retuning for SRS transmission, or it can be specified that UE drops SRS.
3 Conclusions
Proposal 1: For CE mode A, periodic SRS transmission is supported.

· Configuration of narrowbands for periodic SRS transmission may be considered.

Proposal 2: Aperiodic SRS transmission is not supported.

Proposal 3: When SRS and PUCCH happen to coincide in the same subframe, SRS is dropped if frequency span for SRS and PUCCH is larger than 6 PRBs 

Proposal 4：When SRS and PUSCH happen to coincide in the same subframe and frequency span for SRS and PUSCH is larger than 6 PRBs, it is up to UE to puncture a few SC-FDMA symbols to perform retuning for SRS transmission, or it can be specified that UE drops SRS.
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