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1 Introduction

In RAN1 #84 meeting, it was agreed to have the following email discussion:
[84-15] Xia Yuan (Huawei), Seonwook (LGE)
R1-161456 and R1-161408 for eLAA
Email discussion until 10th March
The outcome of the email discussion is summarized in this document.
2 Summary of the email discussion 85-15
1. Whether to support aperiodic SRS without PUSCH on LAA SCell?

· Positive/Beneficial to support: Huawei, HiSilicon, Sharp, Qualcomm, ETRI, DCM, Ericsson, ZTE, Fujitsu, Intel, Kyocera, Nokia, ALU, ALU-ASB, CATT

· Negative to support: LG, ITL, MTK, NEC, Samsung, Broadcom, WILUS, Sequence, Panasonic

Observations:

· 15 companies think supporting aperiodic SRS without PUSCH would increase the chance for DL/UL channel measurement, which can be beneficial for the MIMO link adaptation performance. Limiting the specification efforts is expected to support this feature.

· 9 companies think SRS with PUSCH would be sufficient to provide accurate DL/UL channel measurement. 2 companies doubt the complete DL CSI information could be obtained due to asymmetric Tx/Rx antenna configurations at the UE side. 1 company has concern on overhead by SRS without PUSCH transmission outside of eNB MCOT.

2. Whether to support periodic SRS without PUSCH on LAA SCell?

· Positive/Beneficial to support: Nokia, ALU, ALU-ASB

· Negative to support：LG，Sharp, ITL, MTK, ETRI, DOCOMO, Ericsson, NEC, Fujitsu, Samsung, Broadcom, WILUS, Intel, Kyocera, Sequence, Panasonic, 

· FFS：Huawei, HiSilicon, Qualcomm, ZTE, CATT,
Observations:

· 16 companies are negative to support periodic SRS without PUSCH.

· 3 companies are positive to support the feature while 5 companies need further consideration.

3. What is the LBT schemes for SRS without PUSCH, and why?

· 25us one-shot LBT: LG, Huawei, HiSilicon, Sharp, Qualcomm（UL grant under Cat.4 LBT）, ITL, ETRI, DCM, ZTE, Fujitsu, Samsung, Kyocera, Nokia, ALU, ALU-ASB, CATT

· 25us one-shot LBT within eNB MCOT: Ericsson, Broadcom, WILUS, Intel, Sequence, 

Observations:

· If SRS without PUSCH is supported, all the companies agree to adopt 25us one-shot LBT to access the channel. Furthermore, 5 companies propose to use the 25us one-shot LBT only when the SRS without PUSCH transmission is within the eNB MCOT.

4. The SRS without PUSCH is transmitted

· Option4-1: on the 1st valid symbol of the UL subframe: LGE, Huawei, HiSilicon, Sharp, Qualcomm, ITL, ETRI, DOCOMO, Fujitsu, Samsung, WILUS, Intel, Kyocera, Nokia, ALU, ALU-ASB

· Option4-2: on the last valid symbol of the UL subframe: ZTE, Fujitsu

· Option4-3: in an ending partial subframe after the DL transmission: Ericsson, Sequence, Nokia, ALU, ALU-ASB, CATT, Huawei, HiSilicon, ZTE
· None of the above: Broadcom,

Note: the symbols that are blanked are not valid. 

Observations

· 16 companies propose to transmit SRS without PUSCH on the 1st valid symbol of the same UL subframe;

· 2 companies propose to transmit SRS without PUSCH on the last valid symbol of the same UL subframe;

· 10 companies propose to transmit SRS without PUSCH in an ending partial subframe after the DL transmission.

· One company is in favor of none of the above options.

5. Signaling to trigger the SRS without PUSCH

· DCI-based triggering: Huawei, HiSilicon (Common DCI), Qualcomm, DOCOMO, Ericsson, Fujitsu, WILUS, Intel (RRC configuration), Kyocera (common DCI), Sequence, Nokia, ALU, ALU-ASB (RRC configuration/common DCI), CATT

· RRC signaling: Qualcomm, 

· FFS: LG, Sharp, ITL, ETRI, ZTE, Samsung, 

Observations:

If SRS without PUSCH is supported, 

· 14 companies propose to trigger it by DCI. RRC configuration and/or common DCI can be considered to reduce the overhead;

· 1 company is also fine to trigger it by RRC signaling;

· FFS by 6 companies 

6. Other

· SRS capacity enhancement by using DMRS for sounding: Huawei, HiSilicon

Observations:

Two companies propose to enhance SRS capacity by using DMRS for sound











































































