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1 Introduction

In RAN1 #84 meeting, it was agreed to have the following email discussion:
[84-14] Xia Yuan (Huawei), Seonwook (LGE)
R1-161454 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 85-14
1. Whether at least one symbol in a PUSCH subframe can be blanked for LBT purpose? 

Yes: LG, Huawei, HiSilicon, Sharp, Qualcomm, ITL, MTK, ETRI, DOCOMO, NEC, Ericsson, Samsung, Broadcom, Intel, WILUS, Kyocera, Sequence, ZTE, Nokia, ALU, ALU-ASB, Panasonic, CATT

Observations:

· All the companies agree that at least one symbol in a PUSCH subframe can be blanked for the purpose of multiplexing different UEs in consecutive UL subframes, and/or transmitting DL/UL bursts over consecutive subframes.

2. How many symbols are needed to be blanked for LBT purpose? 

· One symbol for both one-shot LBT and Cat.4 LBT: Ericsson, Intel, Sequence, Nokia, ALU, ALU-ASB, Panasonic, CATT

· One symbol for one-shot LBT: Huawei, HiSilicon, Qualcomm, NEC, WILUS, Kyocera, ZTE, 

· 1-2 symbol for Cat.4 LBT: Huawei, HiSilicon, Sharp, ITL, 

· FFS: MTK, ETRI, DOCOMO, Samsung, Broadcom, LG
Observations

· No company is against the proposal that one symbol needs to be blanked for 25us one-shot LBT;

· 8 companies agree only one symbol needs to be blanked for Cat.4 LBT;

· 4 companies could consider to blank 2 symbols for Cat.4 LBT, depending on the Cat.4 LBT parameter design.

· 6 companies would further consider when Cat.4 LBT parameters are defined.

3. Select between the 2 options:

a) 3-1: every PUSCH subframe contain blanked symbol(s)

i. Supported by: Sharp, ZTE

b) 3-2: eNB indicate which subframe has blanked symbol(s); 

i. Supported by: LG, Huawei, HiSilicon (dynamic signaling), Qualcomm(dynamic signaling), ITL(dynamic/implicit signaling), MTK, ETRI, DOCOMO, Ericsson, Samsung, Broadcom, Intel (dynamic signaling), WILUS (dynamic signaling), Kyocera (dynamic signaling), Sequence, ZTE, Nokia, ALU, ASB (dynamic signaling), CATT(dynamic signaling), Panasonic (detailed signalling FFS)
c) FFS: NEC 

Observations:

· 21 companies agree the eNB to indicate which subframe has blanked symbol(s). Dynamic signaling by UL grant and/or common DCI are preferred by 11 proponents. 1 company thinks that it is premature to decide on the detailed indication method;

· 2 companies are fine if every PUSCH subframe contains blanked symbol(s) and 1 company needs more considerations.

4. The position of the blanked subframe is:

d) 4-1: in the starting symbol(s) of a PUSCH subframe;

e) 4-2: in the ending symbol(s) of a PUSCH subframe.

The discussion of Q4 is highly related to the discussion in Q5 and Q6. Thus it is proposed to combine with Q5 and Q6.

5. Multiplexing of PUSCH and SRS in UL subframes:

f) 5-1: blanked subframe is in the starting symbol(s) and SRS is the last symbol of a PUSCH subframe
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Supported by: LG/ITL/Samsung (SRS without PUSCH is not supported), NEC, Ericsson, WILUS, Sequence, ZTE, Nokia, ALU, ALU-ASB, Panasonic, CATT

g) 5-2: blanked subframe is in the starting symbol(s) and SRS is the first symbol of a PUSCH subframe
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Supported by: Huawei, HiSilicon, Qualcomm, ETRI, DOCOMO, Intel, Kyocera, Nokia, ALU, ALU-ASB

h) 5-3: blanked subframe is in the ending symbol(s) and SRS is the last symbol of a PUSCH subframe
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Supported by: Sharp, NEC, Broadcom(SRS without PUSCH is not supported), Panasonic,

i) 5-4: blanked subframe is in the ending symbol(s) and SRS is the first symbol of a PUSCH subframe
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Supported by: Huawei, HiSilicon, Sharp, Qualcomm, ETRI, DOCOMO, Intel, Kyocera, ZTE

j) 5-5: UL CCA symbol is in the ending symbol(s) and SRS is the end symbol of a PUSCH subframe. 
i. 5-5-1: the ending subframe of a PUSCH subframe could be either used for SRS transmission or CCA gap for the following PUSCH subframe for different UEs;

1. Supported by CATT

ii. 5-5-2: the ending subframe of a PUSCH subframe could be used for SRS transmission and CCA gap for the following PUSCH subframe for different UEs

1. Supported by ZTE
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Observations:

· 13 companies propose option 5-1, i.e, blanked subframe is in the starting symbol(s) and SRS is the last symbol of a PUSCH subframe, considering the SRS without PUSCH is not supported, or is not contained in the same subframe as PUSCH and the self-contained signaling design; 

· 10 companies propose option 5-2, i.e, blanked subframe is in the starting symbol(s) and SRS is the first symbol of a PUSCH subframe, considering the self-contained signaling design and the support of SRS without PUSCH;

· 4 companies propose option 5-3, i.e, blanked subframe is in the ending symbol(s) and SRS is the last symbol of a PUSCH subframe, considering enabling the DL burst to access the channel in the following subframes with flexible CCA gap

· 10 companies propose option 5-4, i.e, blanked subframe is in the starting symbol(s) and SRS is the first symbol of a PUSCH subframe, considering enabling the DL burst to access the channel in the following subframes with flexible CCA gap and the support of SRS without PUSCH.
· 1 company proposes 5-5-1, i.e, the ending subframe of a PUSCH subframe could be either used for SRS transmission or CCA gap for the following PUSCH subframe for different UEs
· 1 company proposes 5-5-2, i.e, the ending subframe of a PUSCH subframe could be used for SRS transmission and CCA gap for the following PUSCH subframe for different UEs
6. SRS position if SRS without PUSCH is supported in eLAA
a) 5-1: blanked subframe is in the starting symbol(s) and SRS is the last symbol of a PUSCH subframe

[image: image6.png]PUSCH

CCA gap




Supported by: 

b) 5-2: blanked subframe is in the starting symbol(s) and SRS is the first symbol of a PUSCH subframe
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Supported by: Huawei, HiSilicon, Qualcomm, ITL, ETRI, DOCOMO, Samsung, Intel, WILUS, Kyocera, Nokia, ALU, ALU-ASB,

c) 5-3: blanked subframe is in the ending symbol(s) and SRS is the last symbol of a PUSCH subframe
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Supported by: 

d) 5-4: blanked subframe is in the ending symbol(s) and SRS is the first symbol of a PUSCH subframe
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Supported by: LGE, Huawei, HiSilicon, Sharp, Qualcomm, ITL, ETRI, DOCOMO, Samsung, WILUS, Kyocera, 

e) 5-5: Ending DL partial subframe can be used for SRS
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DL ending partial subframe


Supported by: Ericsson, DOCOMO (in addition), Sequence, Nokia, ALU, ALU-ASB(in addition), CATT

f) None of the above options:

Supported by: Broadcom, Panasonic, 

Observations:

If SRS without PUSCH is supported, it is preferred to have a common solution for PUSCH only, SRS without PUSCH and SRS with PUSCH transmission. 

· No company proposes Option 5-1 and option 5-3, i.e, SRS is transmitted in the last symbol of a PUSCH subframe.

· 13 companies propose option 5-2, i.e, the blanked subframe is in the starting symbol(s) and SRS is the first symbol of a PUSCH subframe, considering the self-contained signaling design;

· 11 companies propose option 5-4, i.e, the blanked subframe is in the ending symbol(s) and SRS is the first symbol of a PUSCH subframe, enabling the DL burst to access the channel in the following subframes with flexible CCA gap.

· 7 companies propose option 5-5, i.e, ending DL partial subframe can be used for SRS without PUSCH transmission, while 4 of them regard option 5-5 as an additional method to option 5-2 and/or 5-4.
· 2 companies are in favor of none of the above options.
_1520766040.vsd
SRS and CCA gap



_1520689694.vsd
DL






GP


SRS


SRS


DL ending partial subframe



