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1 Introduction
The new Rel-14 work item on enhanced LAA is tasked with specifying the efficient operation of uplink LAA [1].  The following agreements were made during the RAN1#85 meeting [2] and the follow up email discussions [85-05-03] and [85-05-06]:

Agreement:
· If the triggering for SRS without PUSCH is received in subframe n, the UE should send SRS without PUSCH in subframe n+k (not considering the LBT failure).

· k is indicated by 3 bits in DL grant. "000" represents no triggering for SRS without PUSCH; "001"~"111" represents SRS without PUSCH is transmitted in subframe n+4~n+11 respectively.
Agreement:
· For an aperiodic SRS that is not multiplexed with PUSCH in the same subframe,
· If the aperiodic SRS is followed by PUSCH without a gap between SRS and following PUSCH,
· UE performs LBT indicated for the following PUSCH.
· If the aperiodic SRS is followed by PUSCH with gap between SRS and following PUSCH,
· Within eNB’s channel occupancy, UE performs 25 usec one shot LBT
· Outside of eNB’s channel occupancy, UE performs random backoff based on LBT priority Class 1.
· Choose one of the following options:
· Option 1: UE performs Cat 3 LBT with fixed CWS values. The value is chosen from [3, 7].
· Option 2: UE performs Cat 3 LBT with CWS 7.
· Option 3: UE performs Cat 4 LBT.
· FFS: SRS transmission if the gap between SRS and following PUSCH is smaller than Xus.
· FFS the exact value of X > 25us
In this contribution we discuss our view on the gap between SRS and following PUSCH. Moreover, our companion contribution [3] addresses the other LBT related remaining issues for SRS transmission without PUSCH.


2 Discussion
During the email discussion [85-05-06] where the LBT related details of aperiodic SRS transmission without PUSCH were discussed, different views were exchanged on a topic with respect to the case when there is a gap between the SRS and the following PUSCH.
When the UE is triggered for aperiodic SRS transmission without PUSCH and is scheduled for PUSCH transmission in the next subframe, a gap is needed between these two transmissions for the scenario where the scheduled UEs for PUSCH transmissions in that subframe are different from the triggered UEs for aperiodic SRS transmissions in the previous subframe. Depending on whether the corresponding PUSCH transmissions fall within the eNB’s MCOT or not, the size of the gap can be 25µs or larger.

In case the gap is in order of 25 µs, the two following main issues were raised:
UE implementation complexity:
Concerns have been raised by some UE vendors that from the UE implementation point of view, back to back UL transmission with a 25µs gap in between is not feasible. This is because it is currently not possible to perform Tx->Rx->Tx switching and CCA within 25µs. This implies that the problem remains if the gap is between any two transmissions with Tx->Rx->Tx switching and CCA within 25µs, including two PUSCH transmissions following each other with a 25 µs gap in between or an SRS transmission followed by a PUSCH transmission with a 25µs gap in between.
RAN4 impact:

Moreover, it was pointed out that from the RAN4 specification point of view, the requirement on the transient period between ON and OFF power is 20 µs. In other words, the Tx->Rx and Rx->Tx RAN4 requirements is currently in order of 20 µs which implies that the worst case duration for back to back UL transmissions with a 25µs gap in between is at least 65 µs which falls within a gap of one symbol duration. Hence a gap of 25µs between two UL transmissions from the same UE may  have implications for RAN4 requirements.
Based on the above discussions we observe the following:
Observations:

· Back to back UL transmissions with a 25µs gap in between from the same UE can currently be infeasible from a UE implementation point of view.
· Back to back UL transmissions with a 25µs gap in between from the same UE may have implications for the current requirements specified in RAN4.
From the discussion above it is clear that allowing such an operational mode has a large impact from the specification and implementation point of view. Therefore, it is worthwhile to understand the importance of the underlying scenarios which result in such operational modes in order to make a judgment on the need for such changes despite the implementation and specification impacts. 
From our point of view, considering the limited time, we do not encourage choices that may need requirement changes in RAN4 specifications. Moreover, the eNB has the full flexibility to do smart planning and scheduling to avoid complicated situations without compromising system performance. In general, the eNB can make an assessment of how crucial it is to assign a transmission to a new UE concurrently with another UE’s transmission with an earlier scheduled starting transmission time. If it is necessary the eNB shall assign a suitable gap, i.e. in the order of one symbol in order to enable UE multiplexing as discussed above. Otherwise the eNB can multiplex the UEs in time domain as well. 

The following example scenario was raised during the email discussion discussing the case where after triggering the SRS for a UE, based on the incoming uplink traffic for that UE as well as other UEs that were not triggered for SRS transmission, the eNB schedules PUSCH transmissions in the subframe following the subframe intended for SRS for these UEs via UL grants that appear after the DL grant for triggering SRS. Moreover, due to the DL transmission all these UL transmissions can be within the eNB’s latest initiated MCOT which means that a 25 µs CCA would be sufficient for channel access purposes. 
From our point of view, to resolve this problem the gap can be in the order of 1 DFTS-OFDM symbol. Otherwise the UE shall drop the SRS transmission since scheduling PUSCH after SRS indicates importance of PUSCH transmission over SRS transmission. However, this solution is not preferred since unnecessary overhead in control signaling is created which decreases the system efficiency and imposes unnecessarily extra burden on UEs.
Based on the above discussion we conclude our view with the following observations and proposals:
Observations:
· Considering the limited time we do not encourage requirement changes in RAN4 specifications. 

· The eNB has the full flexibility to plan smartly and efficiently the multiplexing of UL transmissions to avoid complicated situations at UEs without compromising the system performance.
Proposals:

· Any change in the RAN4 requirements in the current WI due to the limited time is not supported.
· Consecutively scheduled transmissions from a UE can only be paused by a gap of at least one symbol.
3 Conclusion
In this contribution we discussed our view on the gap between SRS and following PUSCH and in general the issues related to back to back uplink transmission. Based on the discussion and analysis we make the following observations and proposals:
Observations:

· Back to back UL transmissions with a 25µs gap in between from the same UE can currently be infeasible from a UE implementation point of view.
·  Back to back UL transmissions with a 25µs gap in between from the same UE may have implications for the current requirements specified in RAN4.
Observations:
· Considering the limited time it we do not encourage requirement changes in RAN4 specifications. 

· The eNB has the full flexibility to plan smartly and efficiently the multiplexing of UL transmissions to avoid complicated situations at UEs without compromising the system performance.
Proposals:

· Any change in the RAN4 requirements in the current WI due to the limited time is not supported.
· Consecutively scheduled transmissions from a UE can only be paused by a gap of at least one symbol.
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