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Introduction
In RAN1#94, the following agreements were made regarding virtual cell ID and additional SRS symbols for LTE MIMO[1].

	R1-1809584	Feature summary on additional SRS symbols for LTE		Huawei, HiSi

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 

R1-1809659	Outcome of offline discussion for additional SRS symbols	Huawei, HiSi

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 

Agreement 
For SRS, nIDRS=nIDSRS if is configured by higher layer, otherwise nIDRS=NIDcell , where nIDRS is within the range from 0 to 503.



In this proposal, we propose configuration of SRS symbols and locations of additional symbols.
Issues to be considered for SRS generation
Dependence of c_init

 In TS.26.211 [2], sequence ID for SRS is defined as , where the cell ID is used to initialize the seed for the pseudo number generator as follows,

.					(1)
In NR, up to 4 SRS symbols can be inserted in a slot and  for each symbol varies, depending on the location of the symbol in a slot. Such a configuration was chosen to reduce inter-UE interference in the case of overlapped SRS symbols. Thus, we make the following proposal 

Proposal 1 : c_init shall depend on the symbol index in a slot/subframe/subslot

We also support to have configure  per UE. Having c_init dependent on the symbol index shall provide enough flexibility for SRS sequence generation.

The number of SRS symbols and their locations
In RAN1#94b, discussions took place to decide granularity at which additional symbols are inserted in a subframe. A gap between PUSCH and SRS should be inserted so that transmission of data does not cause interference to SRS. For clarity, several examples are shown in the following figures. In Figure 1, as in the current LTE specification, SRS is placed in the last symbol of the subframe.

[image: ]
[bookmark: _Ref521343025]Figure 1 Location of SRS in a subframe in the current LTE specification

Considering short TTI, slot level insertion provide more opportunities for SRS insertion, improving reciprocity operation for short TTI. Furthermore, by dedicating an entire slot for SRS insertion, degrees of freedom for inserting SRSs for UEs increase. In Figure 2, placement of SRS in scheduling units can be implemented at slot-level granularity.


 
[bookmark: _Ref521343218]Figure 2 Location of SRS symbols with slot-level granularity

[image: ]
[bookmark: _Ref524025357]Figure 3 Placement of slot-level SRS and short TTI

[bookmark: _GoBack]For example, configurations shown in Figure 3 can be realized with slot-level SRS insertion. Two consecutive short TTIs are followed by two consecutive SRS slots. 

Proposal 2 : Support Option 1, “All symbols in one slot can be used for SRS from cell perspective”

One of the critical issues with new SRS designs for LTE is to maintain backward compatibility with the current LTE since the SRS slot may collide with subframe containing data or control channels. One way to resolve the issue is to avoid scheduling data in the subframe that overlaps with the SRS slot.
Conclusion 
In this contribution, we introduced the following proposals for SRS designs:

Proposal 1 : c_init shall depend on the symbol index in a slot/subframe/subslot

Proposal 2 : Support Option 1, “All symbols in one slot can be used for SRS from cell perspective”
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