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Discussion and Decision
1 
Introduction
In the RAN#80 plenary meeting new work item on DL MIMO efficiency enhancements for LTE was agreed [1]. The objectives of the RAN1 work are the following:
· Enhance SRS capacity and coverage [RAN1]

· Introduce more than one symbol for SRS for one UE or for multiple UEs on a UL normal subframe

· Baseline: the minimum SRS resource allocation granularity for a cell is one slot, when more than one symbol in a normal subframe is allocated for SRS for the cell

· Enhancements on PUCCH and PUSCH are not in scope
· Introduce virtual cell ID for SRS 
In this contribution we discuss details related to the introduction of additional SRS symbols.

2 
Discussion
When additional SRS symbols are introduced to the normal UL subframe which also contains PUSCH and PUCCH transmissions, UE behavior in the case that SRS and PUCCH/PUSCH would overlap need to be considered. It needs to be decided if overlapping new SRS symbol(s) and PUCCH/PUSCH transmissions are both transmitted simultaneously or if the new SRS symbol transmissions are dropped when they overlap with PUCCH/PUSCH transmissions. The WID says that enhancements to PUCCH and PUSCH are not in the scope of this work item, but some kind of UE behavior needs to be specified for simultaneous SRS and PUCCH/PUSCH transmissions.

Simultaneous SRS and PUCCH transmission in the same carrier is not supported in LTE. Shortened PUCCH format is used in the subframes where both SRS and PUCCH are transmitted. We think that the current operation that do not support simultaneous PUCCH and SRS in the same symbol and carrier should be specified also when new SRS symbols are introduced. PUCCH transmission in all the UL subframes should still be supported to avoid DL scheduling restrictions. Two solutions can be considered:
1. Transmission of the new SRS symbol is dropped if it collides with PUCCH in the same carrier
2. The location of the new SRS symbol is the last symbol of the first slot and shortened PUCCH format is specified also for the first slot of the subframe

The first option may result continuous dropping of the new SRS if there are continuous PUCCH transmissions in the uplink. The drawback of the second option is that only one additional SRS symbol can be added to the normal UL subframe. 
Regarding simultaneous SRS and PUSCH transmission, from the UE point of view it is supported by the specifications if SRS and PUSCH are in the different carriers. If PUSCH and SRS are in the same carrier, the part of the PUSCH that collides with the cell-specific SRS subframes and frequency resources is not transmitted. The same methods that are used with current SRS symbol should be the starting point for the UE behavior with the new SRS symbol. 
We think that adding one more SRS symbol to the normal subframe would be relatively straightforward modification to the current specification. Considering the commonality and compatibility with the current SRS operation we have the following proposals:
Proposal 1: For normal UL subframes and carriers that are also used for PUSCH and PUCCH transmissions one more SRS symbol location can be introduced.
Proposal 2: For normal UL subframes and carriers that are also used for PUSCH and PUCCH transmissions the location of the new SRS symbol is the last symbol of the first slot.

UEs generally have the capability of aggregating larger number of DL carriers than UL carriers. In TDD carrier aggregation there can be carriers with DL transmission for the UE that have no UL transmission including in the UL subframes, and channel reciprocity cannot be utilized for these carriers. In this case all the symbols in the UL subframe could in principle be used for SRS. Obviously, there can be simultaneous PUSCH and PUCCH transmission in other carriers. When UE switches from PUCCH/PUSCH transmission to SRS transmission, transient period is specified in RAN4 specifications. Multiple transient periods in the middle of the UL subframe could have an impact to ongoing PUSCH and PUCCH transmissions in other carriers. Because of this aligning SRS symbol locations also in this case seems reasonable.
Proposal 3: For normal subframes and carriers that are not used for PUSCH/PUCCH transmission, using last symbol of the slot for SRS transmission should be the baseline.
3
Conclusions

In this contribution, we have discussed issues related to the introduction of additional SRS symbols to the normal UL subframes. We have the following proposals:
Proposal 1: For normal UL subframes and carriers that are also used for PUSCH and PUCCH transmissions one more SRS symbol location can be introduced.
Proposal 2: For normal UL subframes and carriers that are also used for PUSCH and PUCCH transmissions the location of the new SRS symbol is the last symbol of the first slot.

Proposal 3: For normal subframes and carriers that are not used for PUSCH/PUCCH transmission, using last symbol of the slot for SRS transmission should be the baseline.
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