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Introduction
In RAN4#84 meeting, RAN4 group agreed to have a simplified burst model for eLAA PUSCH demodulation in [1]. But the details are not finalized. In this contribution, we further discuss how to configure the burst model for eLAA PUSCH demodulation. 
[bookmark: _Ref178064866]Discussion
In [1], there are two options on the table:
· Option 1: 
[image: 79C22B2B-F787-4CE4-8016-9C90C5EEC7BE]
Note: the periodicity is 40 ms
· Option 2:
The bitmap is 1111000000 and the periodicity is 10 ms
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In LAA, both downlink and uplink is based on burst transmission to reduce LBT and thus improve spectrum efficiency. In option 1, uplink is not transmitted in the burst transmission format. For option 2, the downlink or uplink transmission is based on burst transmission model. If downlink is transmitted, a plurality of adjacent subframes are transmitted. If uplink is transmitted, a plurality of adjacent uplink subframes are transmitted. Option 2 is closer to the practical transmission pattern. 
[bookmark: _Toc494392498][bookmark: _Toc494556811][bookmark: _Toc494653386][bookmark: _Toc494653912]Uplink PUSCH transmission is transmitted with burst transmission format
[bookmark: _GoBack]Another problem for option 1 and option 2 is there is no details about downlink transmission. Based on our understanding, “1” or green-filled block in the pattern stands for the transmitted PUSCH, and “0” or non-filled block in the pattern stands for PUSCH which is scheduled but not actually transmitted PUSCH. which subframe is downlink is not clear. Although in BS performance test, the full downlink transmission may be not explicitly modelled, such as DCI or its represented Ack/Nack. But according to the eLAA structure, at least some downlink subframe shall be used for downlink transmission when self-scheduling is configured. Thus, in the pattern design, we need to consider arrangement for downlink transmission. Otherwise, the actual BS may face some problem during the test due to some HARQ timing may be designed on purpose for the test. This extra complexity is not desirable. 
[bookmark: _Toc494653387][bookmark: _Toc494653913]Downlink transmission pattern may be also considered in the designed pattern

Furthermore, one another problem for the current options is not clear how to arrange the PUSCH starting position for each subframe. According to RAN1 specification, if single subframe is scheduled, i.e., format 0A or format 4A is used for scheduling, the configuration can be applied for each subframe. However, when multiple subframes are scheduled, i.e., format 0B or format 4B is used for the scheduling, according to DCI description:
· PUSCH starting position – 2 bits as specified in Table 5.3.3.1.1A-1 applicable to only the first scheduled subframe.
It means only the PUSCH starting position of the first subframe is 25 us in symbol 0 and the other PUSCH starting position of the other subframes within the burst is in symbol 0. Thus, there exist two arrangements for the PUSCH starting position as shown in Figure 1 and Figure 2. In Figure 1, all the PUSCH subframes (denoted by green-filled block) are start from 25 us in symbol 0 within the burst. For simplicity, this pattern is referred as option 2a. In Figure 2, for each PUSCH burst, the first PUSCH is started from 25 us in symbol 0 (denoted by green-filled block) and for other PUSCHs, they are start in symbol 0 (denoted by yellow-filled block). This pattern is referred as option 2b. PUSCHs which are scheduled but not successfully transmitted are denoted by blank block. Some subframes are also reserved for downlink transmission denoted by orange-filled block. The periodicity could be 20 ms. 
For option 2a, all subframes are with the same subframe type, it is quite aligned with the current simulation assumption. However, it is quite artificial. In practice network, it is with less probability to have such pattern. For option 2b. It is quite close the practical pattern. We prefer option 2b for the PUSCH demodulation test.  
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[bookmark: _Ref494391759]Figure 1: All subframes for PUSCH are with starting position is 25 us
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[bookmark: _Ref494391770]Figure 2:  PUSCH burst is started with PUSCH with starting position is 25 us
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Conclusion
In this paper, we discuss the burst model for eLAA PUSCH. Based on the discussion, we have the following proposals: 
Proposal 1	Uplink PUSCH transmission is transmitted with burst transmission format
Proposal 2	Downlink transmission pattern may be also considered in the designed pattern
Proposal 3	The PUSCH start position of the first subframe within the transmission burst is 25 us in symbol 0 and the PUSCH starting position of the other subframes within the transmission burst are in symbol 0

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref494362712][bookmark: _Ref174151459][bookmark: _Ref189809556]R4-1709034, Way forward on LBT model for eLAA PUSCH, Huawei, Ericsson, Nokia, Aug. 2017. 

	1/3	
image3.png
Successful Successful
Unsuccessful

Reserved or puscH suscH
pusc
Gowniink O vonsmission O B vansmission

(ous) transmission osue)




image1.png
! !
123456789101 23456789101 2345678910123456789101 234

PEME\\\\\\\\PI---

Sync




image2.png
AR /11

Reservedfor Successful Unsuccessful
pUSCH pUSCH
downlink = [
transmission transmission




