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1 Introduction

The following objectives of new WI on enhanced LAA for LTE have been agreed in RAN #70 meeting [1],
· UL carrier aggregation for LAA SCell(s) (with one or more UL carriers in unlicensed band) using Frame Structure type 3 [RAN1, RAN2, RAN4]

· The channel access mechanism shall use the decisions made in RAN1 during Rel-13 as a starting point

· Specify support for PUSCH and SRS

· Support both self-scheduling and cross-carrier scheduling from licensed spectrum.

· If needed, specify support for PUCCH [RAN1]

· If needed, specify support for PRACH [RAN1]

· The work item should also specify base station and UE core requirements of 5 GHz spectrum to support the above features [RAN4]

· Complete support for 10 MHz system bandwidth as an LAA SCell [RAN4, RAN1]

In this contribution, we discuss SRS design in support of eLAA.
2 Discussion
2.1 SRS waveform for LAA scell
In LTE, the SRS is used to enable frequency-selective scheduling on UL, as well as DL beaforming based on channel reciprocity. For LAA Scell, only wideband SRS should be supported, as subband SRS is not in line with regulatory requirements of occupied channel bandwidth [2].
Proposal 1: Only wideband SRS is supported for LAA Scell. 
2.2 SRS symbol structure 
To meet regulatory requirements, two candidates of wideband SRS symbol structure can be considered.
· Option 1: IFDMA-like waveform with RPF structure
FDMA like structure is used in LTE as the SRS waveform, with a repetition Factor (RPF) of 2. Reuse of existing SRS structure in LAA Scell is the most straight forward approach. However, when only wideband SRS is allowed, fully reuse of existing wideband SRS signal may be problematic since both the multiplexing capacity and coverage will be limited for SRS. 
Increased RPF (>2) can be considered as a method to solve the above mentioned problems while keeping the SRS signal structure in general. RPF=4 which was already agreed in Rel-13 FD-MIMO can be regarded as a candidate solution. Higher RPF>4 may also be considered, but further evaluations are necessary on the potential degradation on the channel estimation performance. 
· Option 2: RB level frequency distributed transmission
This method is similar to transmitting approach of PUSCH [3], i.e. multiple SRS transmission clusters can be defined and in each cluster the existing SRS signal structure is kept. In this approach, the minimum bandwidth of each “SRS cluster” could be one RB and multiple clusters are uniformly spaced in entire bandwidth as shown in figure 1.
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Figure1: RB level based wideband SRS
Similar as the multi-cluster based PUSCH waveform, this SRS structure can improve the multiplexing capacity and power spectral density of cell-edge UEs while keeping the channel estimation accuracy in each cluster where SRS is transmitted. It is also noted that in this SRS structure there are many RBs where SRS is not transmitted, therefore, frequency hopping scheme can be considered to provide possibility to measure the whole system bandwidth. 
Proposal 2: SRS waveform structure should be further discussed.
3 Conclusion
In this contribution, we discuss SRS design for LAA Scell. The above discussion is summarized with following observations and proposals:
Proposal 1: Only wideband SRS is supported for LAA Scell. 
Proposal 2: SRS waveform structure should be further discussed.
4 References

[1].
RP-152272, “New Work Item on enhanced LAA for LTE”, Ericsson, Huawei.
[2].
ETSI EN 301 893, “Broadband Radio Access Networks (BRAN) 5 GHz high performance RLAN; Harmonized EN covering the essential requirements of article 3.2 of the R&TTE Directive”
[3].
R1-160355, “PUSCH design for LAA Scell”, CATT.






PAGE  

_1515822681.vsd
UE3


Frequency


UE4


UE1


UE2


1 SC-FDMA
        symbol


…


…


12 subcarrier



