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Introduction
In RAN1#94bis and RAN1#95 meetings, the following agreements and conclusion on additional SRS symbols were made [1], [2]:
	Agreement
The time location of possible additional SRS symbols in one normal UL subframe for a cell is down-selected from following options (down-selection to be made in RAN1#95):
-   Option 1: All symbols in only one slot of one subframe can be used for SRS from cell perspective
-   Option 2: All symbols in one subframe can be used for SRS from cell perspective. 
-   FFS whether cell-specific configuration of SRS resources in slot-level granularity is required or not

Agreement
Both intra-subframe frequency hopping and repetition are supported for aperiodic SRS in additional symbols 
· FFS whether above is supported for periodic SRS in additional SRS symbols

Agreement
Intra-subframe antenna switching is supported for aperiodic SRS in additional SRS symbols.
· FFS: Whether intra-subframe antenna switching and intra-subframe frequency hopping/repetition can be concurrently configured
· FFS: Whether the above is supported for periodic SRS in additional SRS symbols

Conclusion
The term additional SRS symbols are those further introduced in Rel-16, as indicated in the title of the AI “Additional SRS symbols”. The last symbol is not part of the additional SRS symbols.

Agreement
Both legacy SRS and additional SRS symbol(s) can be configured for the same UE.
· In case of legacy SRS is aperiodic, UE can transmit one of legacy SRS or additional SRS symbol(s) in the same subframe
· In case of legacy SRS is periodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same or different subframes
· FFS: In case of legacy SRS is aperiodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same subframes
· Including triggering mechanism


This contribution provides Samsung’s views on the following topics.
Discussions
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Clarification on WID description
	· 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 


The following observations are made from the current WID as copied above:
· Definition of baseline: Although it is quite natural to have a baseline scheme that can be supported by the existing specifications for fair comparisons, it seems that a certain potential enhancement was defined as a baseline scheme in the WID. To see some objective observations on the gains from various schemes, we propose to define a new baseline based on the existing specifications such as a combination of Rel-14 SRS enhancements (e.g. up to 6 symbols in UpPTS + SRS carrier switching).
· Potential impacts on PUCCH or PUSCH: It is obviously captured that PUCCH and PUSCH are not in the scope of this WI. Note that there were some discussions on this issue in RAN#81 meeting but nothing had been changed yet. Given the situation, we propose to focus on the current scope of this WI, i.e. increasing the numbers of SRS symbols on a UL normal slot. In other words, enhancements on cell-specific SRS configuration for PUSCH/PUCCH rate matching is not in the scope of this WID. This gives us a proper answer for the FFS point on the need of cell-specific configuration of SRS resources in normal subframes.
According to the above discussions, the following proposals are made:
Proposal 1: Define the baseline by using a combination of Rel-14 SRS enhancements (i.e. up to 6 symbols in UpPTS + SRS carrier switching).
Proposal 2: Cell-specific configuration of SRS resources in normal subframes is not specified in Rel-16.
Support of periodic SRS transmission in the additional SRS symbols
It is obvious that most of potential gain from additional SRS can be achieved by the agreed aperiodic SRS transmission in the additional SRS symbols while periodic channel reciprocity still can be obtained from the legacy SRS transmissions. Support of periodic SRS transmission in addition to the agreed aperiodic SRS transmission in the additional SRS symbols may induce more complex specification supports/UE implementations such as priority/dropping rules without any evidence on a clear benefit from it. Therefore, it would be good to focus on further details for aperiodic SRS transmission taking into account limited TU of this WI.
Proposal 3: Periodic SRS transmission in the additional SRS symbols is not supported in Rel-16.
SRS symbol allocation in normal subframe
Since PUSCH/PUCCH rate matching for SRS transmission in the additional SRS symbols is not in the scope of WID as aforementioned, we see two types of available scenarios as follows:
· Case #1: A subset of OFDM symbols within a subframe can be used for SRS from cell perspective and the remaining OFDM symbols within the subframe can be utilized for PDSCH transmission for sTTI capable UEs. Here, the subset of OFDM symbols within a subframe for SRS should be slot 0 or slot 1, if we follow the option 1 from the agreements on time location of additional SRS symbols. Note that the potential location of additional SRS symbols need to cover the whole OFDM symbols within a subframe from UE perspective unless the network prefers to have a fixed subframe structure, i.e. either “shortened PDSCH in slot 0 and SRS in slot 1” or “SRS in slot 0 and shortened PDSCH in slot 1”.
· Case #2: All OFDM symbols within a subframe can be used for SRS from cell perspective. The eNB still can make his choice to allocated PDSCH transmission for sTTI capable UEs, if there are enough numbers of OFDM symbols, which are not overlapped with aperiodic SRS resources for other UEs. In this case the potential location of additional SRS symbols need to cover the whole OFDM symbols within a subframe from UE perspective as well.
For both cases, it seems natural to support all OFDM symbols within a subframe as a pool of UE specific SRS resources.
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· FFS, location of SRS symbols of an SRS resource within a subframe from UE perspective
· FFS, the maximum number of SRS symbols within a subframe from UE perspective
Aperiodic SRS transmission across legacy and additional SRS symbols within a subframe
Since details on SRS symbols of an SRS resource which can be transmitted on the additional SRS symbols and the corresponding triggering/signalling mechanism is not defined yet, it may be premature to have a clear decision on whether/how to support aperiodic SRS transmission across legacy and additional SRS symbols within a subframe. However, given that it is already agreed to support transmission of periodic SRS in legacy SRS symbol and aperiodic SRS in additional SRS symbol(s) in the same subframe, it would be good to strive to have the same level of flexibility for aperiodic SRS as well. In this scenario at least two triggering/signalling mechanism for aperiodic SRS can be considered as follows:
· SRS configurations including additional SRS symbols are separately configured with that for legacy SRS symbol. These two different SRS configurations for additional SRS symbols and legacy SRS symbol can be associated with a single value of SRS request field.
· A single SRS configuration can indicate SRS symbols across additional SRS symbols and legacy SRS symbol. The legacy SRS triggering mechanism can be reused in this case.
Proposal 5: Support aperiodic SRS transmission across legacy and additional SRS symbols within a subframe.
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Conclusions
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In this contribution, Samsung’s view on additional SRS symbols is presented. Consequently, the following observations are made:
Proposal 1: Define the baseline by using a combination of Rel-14 SRS enhancements (i.e. up to 6 symbols in UpPTS + SRS carrier switching).
Proposal 2: Cell-specific configuration of SRS resources in normal subframes is not specified in Rel-16.
Proposal 3: Periodic SRS transmission in the additional SRS symbols is not supported in Rel-16.
Proposal 4: All symbols in one subframe can be used for SRS from cell perspective.
· FFS, location of SRS symbols of an SRS resource within a subframe from UE perspective
· FFS, the maximum number of SRS symbols within a subframe from UE perspective
Proposal 5: Support aperiodic SRS transmission across legacy and additional SRS symbols within a subframe.
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