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Introduction
In RAN#80 meeting, it was agreed to enhance SRS capacity and coverage for DL MIMO efficiency [1], [2]:
	· 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 


Also, the following agreements were made from RAN1#94 meeting [3]:
	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



This contribution provides Samsung’s views on the highlighted parts above.
Discussions
1 
2 
Clarification on WID description
As discussed in RAN1#94 and RAN#81 meetings, the current WID has at least two ambiguous points as follows:
· 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.
Other details
The following aspects are recommended to be discussed first:
· Trade-off between ‘throughput and/or reliability performance’ and ‘complexity’: Given that the current specification support on SRS is limited for the last symbol in case of UL normal subframes, higher SRS capacity and larger SRS coverage may be attained by increasing number of SRS symbols within a slot/subframe. However, the potential benefits above may be costly, e.g. more complex UE/eNB implementations for the new UL subframe structures including the corresponding L1/L3 signalling overheads. Therefore, the trade-off between performance and complexity should be carefully studied with clear/common operation scenarios and assumptions.
· Coexistence with Legacy UEs: Since the legacy UEs have no way to recognize the newly introduced SRS symbols, how to support coexistence with the legacy UEs and/or potential impacts on the legacy UEs needs to be ensured via evaluation. For instance, a metric to measure/evaluate the impacts on the legacy UEs can be studied. Various ratios between legacy and new UEs should be considered to see the potential impacts.
Based on the discussions above, the following features need to be further discussed at least:
· SRS resource allocation granularity: Per the WID, baseline of the minimum SRS resource allocation granularity for a cell is one slot. However, further refinement/clarification on the meaning of resource allocation granularity seems beneficial for future discussions. For instance, the minimum SRS resource allocation granularity may imply the minimum periodicity/offset of SRS resource(s). On the other hand, the minimum SRS resource allocation granularity may include that two different SRS resources can be allocated in slot 0 and slot 1, respectively. Clearer baseline with detailed motivation is preferred for ease of understanding and discussions.
· The maximum number(s) of SRS symbols per slot/subframe: From UE perspective, the maximum number of SRS symbols per slot/subframe may affect various aspects including RE mapping, power consumption, etc. Therefore, the practical upper bound of the required SRS capacity and coverage should be studied first to determine the maximum number of SRS symbols per slot/subframe.
· Potential enhancements on cell-specific configurations: Even with larger number of SRS symbols within a slot/subframe, the network may want to reuse the existing cell-specific parameters for SRS configuration considering coexistence with legacy UEs as aforementioned. Given the situation, at least the three parameters CSRS (cell-specific SRS transmission BW), TSFC (subframe config. period), and ΔSFC (subframe offset) should be kept as they are.
· Potential enhancements on UE-specific configurations and L1 signalling: Actual SRS transmission within the configured SRS slots/subframes is determined by the corresponding UE-specific SRS configuration and/or L1 signalling, e.g. by aperiodic SRS request. Considering multiple SRS symbols per slot/subframe, there can be a number of options to allocate periodic SRS resources or to indicate aperiodic SRS transmission for a UE by the L1/L3 signalling above. Taking into account both specification efforts and UE/eNB implementation complexity, NR phase 1 specification for SRS resource allocation (e.g. contiguous SRS symbol allocation within a slot) will be a good starting point. 
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Conclusions
6 
Samsung’s views on the additional SRS symbols can be summarized as follows:
· A new baseline based on the existing specifications such as a combination of Rel-14 SRS enhancements should be defined first.
· For instance, “up to 6 symbols in UpPTS + SRS carrier switching” can be a good candidate.
· Enhancements on cell-specific SRS configuration for PUSCH/PUCCH rate matching is not in the scope of this WID
· Cell-specific parameters for SRS configuration should be kept as they are.
· The trade-off between performance and complexity should be carefully studied first with clear/common operation scenarios and assumptions.
· Coexistence with Legacy UEs should be studied and ensured for future enhancements.
· Further clarification on the baseline with more details/examples is needed.
· The practical upper bound of the required SRS capacity and coverage should be studied first to determine the maximum number of SRS symbols per slot/subframe.
· NR phase 1 specifications for SRS resource allocation is a good starting point for potential enhancements on UE-specific configurations and L1 signalling
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