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The main objective of the WID on eLAA [1] is to specify UL support for LAA SCell operation in unlicensed spectrum. In RAN1#84, the following agreements were reached [2].

Agreements:
· Contention based PRACH transmission on LAA Scell is not supported in Rel-14
· Non-contention based PRACH transmission on LAA Scell is supported in Rel-14 subject to LBT
· FFS: PRACH duration up to 1msec is supported
· FFS: A UL transmission burst containing PRACH without other UL channel immediately follows a single idle observation interval of at least 25 micro sec
· FFS: new PRACH waveform

Agreements:
· Aperiodic SRS transmission with PUSCH is supported in eLAA
· Enhancements of aperiodic SRS transmission and/or triggering are not precluded
· FFS: Aperiodic SRS transmission without PUSCH

An open question for PRACH is whether the UL transmission burst that contains only a PRACH can use a short LBT with fixed duration. For SRS, it has not been decided if a transmission with only the SRS should be supported. However, from the email discussions ([84-14],[84-15]), it is apparent that there are some tangible benefits to supporting aperiodic SRS transmission without PUSCH including better support for MU-MIMO and beamforming especially in downlink heavy traffic scenarios. In [3] we propose that such SRS-only transmissions should be considered and in [4] we discuss the design of such a signal and the triggering mechanisms that can be used to determine when such a signal should be transmitted or not. If SRS transmissions without PUSCH are supported, the LBT procedure for such transmissions needs to be decided. In this contribution we address the LBT procedures to be used for both SRS and PRACH that are not multiplexed with PUSCH in the same transmission burst.

Discussion
From a regulatory perspective, in some regions (e.g., in Europe [6]), it may be permissible to send some short control transmissions without any LBT procedures as long as such signals are not transmitted more than 5% of the time within a certain time window. While the PRACH and SRS could potentially fall under such a category, it is still good to define some LBT procedures for the PRACH and SRS at least when they do not immediately follow a DL transmission with a gap of not more than 16 µs. The definition of LBT procedures for PRACH and SRS can provide flexibility in operation of the system which can ensure good system performance in a diverse set of environments. 
The LBT procedures to be used for the SRS and PRACH depend on the expected frequency of transmissions of these signals, the location of these transmissions and also on whether and how these transmissions are triggered by the eNB. Generally, unlike in Wi-Fi, these transmissions can only occur at specific times. Once a certain transmission opportunity is missed, the UE must wait for the next opportunity. Considering the limited opportunities that a scheduled node gets to access the channel compared to a node that can start transmissions at any time, the PRACH and SRS should use an LBT algorithm where access can be obtained faster than a Category 4 LBT algorithm with best effort parameters. 
The PRACH is not expected to be transmitted very often. The primary purpose for the PRACH is to obtain a timing advance value to resynchronize with the serving cell as well as to acquire UL timing when performing a handoff. These functions will result in the PRACH being transmitted infrequently enough so that control transmissions from the UE will be far below the 5% threshold below which LBT is not needed. Considering these factors, a CCA with a fixed duration of 25 µs would be an appropriate LBT procedure for the PRACH. 
Proposal: A CCA with a fixed duration of 25 µs should be performed before transmission of the PRACH 

The SRS could potentially be transmitted more often than the PRACH. However, it should be noted that the duration of the SRS is only one DFTS-OFDM symbol. Even if longer durations are considered for LAA, the duration is still quite short. Hence, even SRS transmissions are likely to meet the 5% threshold for control transmissions. The channel occupancy requirements that likely need to be met from a regulatory perspective [6], are discussed in [5]. When SRS is transmitted along with PUSCH in the same subframe, the LBT procedure used can be the procedure (25 µs or Category 4) that is signalled by the eNB for use in the subframe. When SRS is transmitted without multiplexing with PUSCH within a channel occupancy that has been initiated using a Category 4 LBT procedure, then the transmission of SRS can use a CCA with a fixed duration of 25 µs, just like PUSCH transmissions. If the SRS without PUSCH is transmitted within 16 µs after the end of a transmission on the DL, then the SRS does not have to use any LBT. This is similar to how the sounding procedure operates in IEEE 802.11 where the AP and multiple STAs can exchange control of the channel occupancy without any LBT operation in order to send and sounding reference signals.
Proposal: 
· When SRS is multiplexed with PUSCH, the LBT procedure used is the same as the one used for PUSCH as signalled by the eNB
· When SRS is transmitted without any multiplexing with PUSCH, a CCA with a fixed duration of 25 µs is performed before the SRS transmission if the SRS transmission occurs more than 16 µs after the end of a DL transmission
· SRS not multiplexed with PUSCH can be transmitted without LBT if the SRS transmission occurs no more than 16 µs after the end of a DL transmission


Conclusion
We discussed the channel access procedures to be used for the PRACH and SRS and proposed the following.
Proposal: A CCA with a fixed duration of 25 µs should be performed before transmission of the PRACH
Proposal: 
· When SRS is multiplexed with PUSCH, the channel access procedure used is the same as the one used for PUSCH as signalled by the eNB
· When SRS is transmitted without any multiplexing with PUSCH, a CCA with a fixed duration of 25 µs is performed before the SRS transmission if the SRS transmission occurs more than 16 µs after the end of a DL transmission
· SRS not multiplexed with PUSCH can be transmitted without any channel access procedure if the SRS transmission occurs no more than 16 µs after the end of a DL transmission
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