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Discussion and Decision
1 Introduction
In RAN1 #82bis, the following was agreed [1] –
Agreements:
· 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, we provide our views on open issues relating to SRS support for Rel-13 low-complexity MTC (LC-MTC).
2
SRS Support
As noted above, it has been agreed that SRS transmission is not supported for CE mode B. However, some questions remain with respect to possible support for SRS transmission in CE mode A and handling of collisions between PUSCH/PUCCH in CE mode B with cell-specific SRS.
Question 1: Should SRS be supported for CE mode A?

For LC-MTC, support of SRS is important from the standpoint of measuring UL channel quality for link adaptation and scheduling, particularly in the interests of optimizing UL performance of LC-MTC UEs. Our view is summarized in the following proposal.

Proposal 1: SRS is supported for CE mode A.

Question 2: If SRS should be supported for CE mode A, how should existing SRS procedure be modified?
Our view is that legacy operation can be preserved. Therefore, we do not propose any modification to the existing SRS procedure. We note, however, that a single SRS-Bandwidth of 4 PRBs is supported for LC-MTC UEs. Therefore, signaling of the UE-specific SRS configuration can be reduced.
Proposal 2: The existing SRS procedure should be maintained, but reduced signaling of UE-specific SRS configuration for LC-MTC UEs can be considered.

Question 3: For CE mode B, should PUSCH be punctured when colliding with cell-specific SRS in a subframe?

The legacy UE behavior is to puncture the PUSCH during symbol configured for cell-specific SRS. This behavior should be maintained since any change, by allowing a PUSCH transmission by an LC-MTC UE in CE mode B to collide with an SRS transmission can cause adverse effects. Any potential impact of this behavior can be handled by eNB implementation.
Proposal 3: The legacy behavior should be maintained, i.e., the PUSCH should be punctured when colliding with cell-specific SRS in a subframe.

Question 4: For CE mode B, should PUCCH be punctured or shortened when colliding with cell-specific SRS in a subframe?

According to legacy behavior, if the higher-layer parameter ackNackSRS-SimultaneousTransmission is TRUE, then the UE uses a shortened PUCCH format in the cell-specific SRS subframe for transmission of the HARQ-ACK or SR symbol in order the preserve the single-carrier property of the transmitted signal. In case of such configuration, the shortened PUCCH format is used even if the UE does not transmit SRS in that subframe. If the parameter ackNackSRS-SimultaneousTransmission is FALSE, the normal PUCCH format is used and the UE does not transmit the SRS. This legacy behavior can be maintained. By maintaining this behavior, however, the UE must support both the normal PUCCH format as well as the shortened PUCCH format in cell-specific SRS subframes. To simplify UE implementation, only the shortened PUCCH format can be used regardless of the configuration of ackNackSRS-SimultaneousTransmission. 
Proposal 4: The shortened PUCCH format is always used for PUCCH transmission in cell-specific SRS subframes.
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Conclusion


In this contribution, we present our views relating to SRS support for LC-MTC. The following proposals are made:
Proposal 1: SRS is supported for CE mode A.

Proposal 2: The existing SRS procedure should be maintained but with reduced signaling of cell-specific and UE-specific SRS configuration.

Proposal 3: The legacy behavior should be maintained, i.e., the PUSCH should be punctured when colliding with cell-specific SRS in a subframe.

Proposal 4: The shortened PUCCH format is always used for PUCCH transmission in cell-specific SRS subframes.
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