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1 	Introduction
In the RAN1#94 meeting discussion on introduction of additional SRS symbols started and the following agreements were made:
Agreement
The work for additional SRS symbols in this WI should consider the following scenarios
· TDD for non-CA
· TDD only CA
· FDD-TDD CA
RAN1 will strive for a common framework for all scenarios 

Agreement
The time location of possible additional SRS symbols in one normal UL subframe for a cell include the following 
· Option 1: All symbols in one slot can be used for SRS from cell perspective
· E.g., The other slot in the subframe may be used for PUSCH transmission for sTTI-capable UE.
· Option 2: All symbols in one subframe can be used for SRS from cell perspective
· Option 3: A subset of symbols in one slot can be used for SRS from cell perspective
· E.g., The other slot in the subframe may be used for PUSCH transmission for sTTI-capable UE.
· Other options are not precluded
· FFS whether it has spec impacts or not for cell-specific configuration
· Companies are encouraged to study and evaluate considering 
· Performance (eg, DL performance improvement, degradation on UL performance including legacy UL for legacy UEs)
· Specification impact
· UE complexity
· RF impact
· RAN1 will finalize on the performance metrics and evaluation methodology in RAN1#94bis
· System level parameters, evaluation methodology, and the need for system level evaluation can be discussed in the next RAN1 meeting

In this contribution we discuss further details related to the introduction of additional SRS symbols.

2 	Discussion
The currently agreed WID has a statement that enhancements on PUCCH and PUSCH are not in scope of this work item. However, in the last plenary meeting the possibility to modify work item was discussed, so that rate matching of PUSCH due to introduction of additional SRS symbols would be possible. There was no conclusion on this issue in the RAN plenary and the discussion continues in the next meeting. If the WID is not modified there are the following options:
1. Transmission of PUCCH/PUSCH and new SRS symbol(s) in the normal subframe is supported from a single UE perspective so that slot length PUSCH/PUCCH is used in the first slot and new SRS symbol(s) are transmitted in the second slot. This means prerequisite for supporting additional SRS symbols is that UE supports sTTI.
2. UE is configured to transmit subframe PUSCH/PUCCH. If additional SRS symbol(s) and PUSCH/PUCCH collide the UE drops SRS transmissions in the new SRS symbols. Because additional SRS symbols are used to improve downlink transmission it is likely that the UE is continuously receiving DL and it needs to send UCI continuously. Because of this, the UE needs to drop SRS in the additional symbols continuously.
3. Simultaneous SRS and PUCCH/PUSCH transmission is supported from a single UE perspective.  
To evaluate the option 3 above the proposals 1 and 2 below and the related discussion need to be considered.
From a single UE perspective simultaneous transmission of SRS and PUCCH in the same symbol is not currently supported. PRBs where PUCCH is transmitted and PRBs where SRS is transmitted are typically not overlapping so in principle UE could transmit both SRS and PUCCH in the same symbol. The option to configure simultaneous PUCCH and PUSCH transmission is supported in LTE. The difference between simultaneous PUSCH/PUCCH transmission and SRS/PUCCH transmission is that SRS is transmitted only in one symbol. In many cases the TX power of SRS is different from the TX power of PUCCH and switching from PUCCH transmission to PUCCH+SRS transmission would mean a big power change in the UE and potentially phase discontinuity to PUCCH transmission. 
Proposal 1: From a single UE perspective, decide if transmission of PUCCH and SRS in the same symbol of the component carrier is supported or not supported.
Also, simultaneous PUSCH and SRS transmission in the same symbol from a single UE perspective could be considered. Some rules to avoid the use of overlapping PRBs could be defined or PUSCH and SRS transmissions could be overlapping but transmission could be e.g. antenna port specific. The change in TX power for the symbols where also SRS is transmitted in addition to PUSCH, can be a problem also in this case.
Proposal 2: From a single UE perspective, simultaneous transmission of PUSCH and SRS in the overlapping resources of the symbol is not supported. Decide if simultaneous transmission of PUSCH and SRS in the non-overlapping resources of the symbol is supported.
All the three options above can lead to the situation that PUSCH/PUCCH and SRS transmissions from different UEs collide. For example, if some UEs in the cell support sTTI and some don’t, there could be a situation where sTTI UEs use the additional symbols in the second slot for SRS transmission and UEs not configured to, or not supporting sTTI would transmit PUSCH in the overlapping resources. We think that some mechanism to prevent overlap of PUSCH and SRS from eNB point of view should be specified. Currently cell-specific SRS subframe configuration is used to inform all the UEs about subframes where SRS from other UEs can take place. Similarly, cell-specific SRS subframe configuration could be defined for the additional SRS symbols. Alternatively, a bit in the DCI could indicate if the symbol or resources for additional SRS can be used for SRS or SRS need to be dropped because of PUSCH from other UE is scheduled to the same resources.
Proposal 3: Introduction of additional SRS symbols is specified so that from eNB perspective overlap of SRS and PUSCH transmissions in the same PRBs can be avoided.

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: From a single UE perspective, decide if transmission of PUCCH and SRS in the same symbol of the CC is supported or not supported.
Proposal 2: From a single UE perspective, simultaneous transmission of PUSCH and SRS in the overlapping resources of the symbol is not supported. Decide if simultaneous transmission of PUSCH and SRS in the non-overlapping resources of the symbol is supported.
Proposal 3: Introduction of additional SRS symbols is specified so that from eNB perspective overlap of SRS and PUSCH transmissions in the same PRBs can be avoided.
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