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1
Introduction
In this document, we discuss the remaining open issues related to SRS procedures for eLAA.
2
SRS procedures for eLAA
2.1
Aperiodic SRS without PUSCH in UL subframes

Agreement:
· Working assumption: Periodic SRS without PUSCH is NOT supported in Rel-14 eLAA WI

· A-periodic SRS without PUSCH is supported at least in DL ending partial subframes in Rel-14 eLAA WI

· FFS the case of UL subframes 

· LBT for aperiodic SRS without PUSCH

· 25us one-shot LBT within eNB MCOT;

· Cat 4 LBT outside of eNB MCOT 

· FFS contention window size parameters, including possibility of non-adapting contention window size

· FFS no LBT if SRS is transmitted within 16us of the DL transmission within eNB MCOT

· FFS whether or not the eNB can indicate a LBT type

Proposal

1. Aperiodic SRS without PUSCH is supported in UL subframes

2. Scheduling is still based on DL grants. If the time delay indicates that the SRS is transmitted in the UL part of the transmission burst, then UE transmits SRS in the last symbol of the indicated UL subframe

3. UE follows the LBT type indicated in the grant. It is up to eNB whether to blank a subframe or the last symbol in that subframe. 
a. Note that grant indicates {25us LBT, Cat 4 LBT}. UE can randomly choose between CW size 3 and 7 with 50% probability when Cat 4 LBT can be indicated.
4. SRS without LBT is not supported
2.2


Initializing SRS power and TA





In the absence of PRACH, SRS transmission can utilize the same initialization procedure as PRACH. For example, if there is no preceding PUSCH transmission, SRS power can be initialized based on path loss estimation similar to PRACH and initial timing advance can be set to zero. 
Proposal

5. SRS power and TA initialization is similar to the procedure used for PRACH. 

2.3 
SRS enhancements when using multi-TTI grants
When multi-TTI grants are used, there is a possibility for SRS enhancements as UE may have multiple opportunities for SRS transmission. To better sound the medium, one solution is to introduce SRS switching across multiple ports in different subframes if the UE has multiple UL transmit chains but uses only one port for PUSCH transmission. This enables the eNB to use reciprocity for more efficient DL scheduling

Proposal

6. Support SRS transmission in multiple subframes when scheduled using multi-TTI grants. 
7. In case of multi-TTI grants, SRS transmissions from different subframes can be from different antenna ports. 
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Conclusions
In this document, we discussed remaining details of SRS procedures for eLAA. We propose that
1. Aperiodic SRS without PUSCH is supported in UL subframes

2. Scheduling is still based on DL grants. If the time delay indicates that the SRS is transmitted in the UL part of the transmission burst, then UE transmits SRS in the last symbol of the indicated UL subframe

3. UE follows the LBT type indicated in the grant. It is up to eNB whether to blank a subframe or the last symbol in that subframe. 
a. Note that grant indicates {25us LBT, Cat 4 LBT}. UE can randomly choose between CW size 3 and 7 with 50% probability when Cat 4 LBT is indicated. 
4. SRS without LBT is not supported.
5. SRS power and TA initialization is similar to the procedure used for PRACH.
6. Support SRS transmission in multiple subframes when scheduled using multi-TTI grants. 

7. SRS transmissions from different subframes can be from different transmission ports.
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