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1. Introduction
In RAN1 Meeting #95 [1], we made following agreements and observations regarding additional SRS symbols in Rel-16.
	
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 from offline discussion 
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



In this contribution we provide details for the FFS items listed above from #95 as well as some remaining design details.
2. Resource details for additional SRS symbols
2.1 Number and location of additional SRS symbols
In RAN1 Meeting #94bis [2], we made following agreement regarding the time location of possible additional SRS symbols.
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

Although, option 1 seems to be efficient usage of the UL oriented sub-frames for UL data and UL control, note that option 2 subsumes option 1 and provides additional flexibility of configuring more than one slot for additional SRS symbols when needed. 
Proposal 1: All symbols in one subframe can be used for SRS from cell perspective. This does not preclude configuring only one slot for additional SRS.
One of the main purposes of cell-specific SRS configurations is to make all UE’s within a cell aware of potential SRS resource transmission opportunity, so that PUSCH can be rate matched appropriately. In the work item for SRS enhancement for Rel-16, PUSCH enhancement is not in scope. As a consequence, the rate-matching functionality is inconsequential for Rel-16 multi-symbol SRS enhancement. Hence for more efficient resource usage, only UE specific configurations are sufficient. 
Observation 1: There seems to be no need to specify cell-specific configuration parameters for additional SRS symbol Rel-16 resource.

In RAN1 #95 [1], we made following conclusion in offline discussion.

Conclusion from offline discussion 
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.

Clarification 1: Only the last symbol of a sub-frame that is configured as a candidate legacy SRS sub-frame is not part of additional SRS symbols. This does not preclude using last symbols, of other normal UL sub-frames that are not potential legacy SRS sub-frames, as additional SRS symbols.

In RAN1 #95 [1] there was a discussion and FFS on whether a ``UE should concurrently support transmission of legacy aperiodic SRS and additional SRS symbol(s) in the same subframes”. It is not clear what would be a use case for such a scenario. Hence, in order to keep specification simple and efficient, we propose 
Proposal 2: UE does not support concurrent transmission of legacy aperiodic SRS and additional SRS symbol(s) in the same subframe.

2.2 Repetition, Frequency hopping and Antenna switching
In #95 [1], we agreed to support both intra-subframe frequency hopping and repetition for aperiodic SRS in additional symbols. We would like to clarify that,
Proposal 3: When additional SRS symbols are configured with repetition they sound identical sub-carriers in all the symbols corresponding to the repetition.


In LTE Rel-15, SRS frequency hopping and antenna switching is supported for periodic SRS using that essentially counts the number of UE-specific SRS transmissions. For additional SRS symbols, we can support frequency hopping and antenna switching using the same frame work as in LTE Rel-15, where,is replaced by the symbol index within additional symbols in Rel-16 multi-symbol SRS resource. 

Proposal 4: LTE Rel-15 framework for frequency hopping and antenna switching can be reused for supporting frequency hopping and antenna switching for additional SRS symbols with appropriate changes.

Agreement[#95]
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

Antenna switching incurs an additional RF overhead. Hence, when intra-subframe antenna switching and intra-subframe frequency hopping/repetition is concurrently configured, frequency hopping/repetition is performed before switching antenna ports.

Proposal 5: Intra-subframe antenna switching and intra-subframe frequency hopping/repetition can be concurrently configured, where, frequency hopping/repetition is performed before switching antenna ports.

3. Conclusion
We provided following proposals, observations and clarifications in regard to Rel-16 SRS enhancement 
Proposal 1: All symbols in one subframe can be used for SRS from cell perspective. This does not preclude configuring only one slot for additional SRS.
Observation 1: There seems to be no need to specify cell-specific configuration parameters for additional SRS symbol Rel-16 resource.
[bookmark: _GoBack]Clarification 1: Only the last symbol of a sub-frame that is configured as a candidate legacy SRS sub-frame is not part of additional SRS symbols. This does not preclude using last symbols, of other normal UL sub-frames that are not potential legacy SRS sub-frames, as additional SRS symbols.
Proposal 2: UE does not support concurrent transmission of legacy aperiodic SRS and additional SRS symbol(s) in the same subframe.
Proposal 3: When additional SRS symbols are configured with repetition they sound identical sub-carriers in all the symbols corresponding to the repetition.
Proposal 4: LTE Rel-15 framework for frequency hopping and antenna switching can be reused for supporting frequency hopping and antenna switching for additional SRS symbols with appropriate changes.
Proposal 5: Intra-subframe antenna switching and intra-subframe frequency hopping/repetition can be concurrently configured, where, frequency hopping/repetition is performed before switching antenna ports.
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