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Introduction
During RAN1#84bis meeting, SRS transmission in eLAA was discussed with the following agreements:
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
In this contribution, we firstly discuss the inter-UEs blocking issue for a-periodic SRS transmission without PUSCH if more than one SC-FDMA symbols are configured for SRS transmission in the DL ending partial subframe for eLAA and then we give some possibly schemes to solve the identified problem.
[bookmark: _GoBack]Discussions
In the current LTE system, SRS can be configured to be transmitted within UpPTS for LTE frame structure 2 and up to 2 SC-FDMA symbols can be utilized for SRS transmission for special subframe configuration 5~9 with normal cyclic prefix. During RAN1#83, DL ending partial subframe for LAA has been discussed and it has been determined that DL ending partial subframe can contain 3,6,9,10,11, 12 or 14 DL symbols. Considering that (e) LAA would be most likely deployed for small cell scenarios, relative shorter GP such as of length 1/2/3 symbol duration can be utilized. Therefore, UpPTS containing at least 2 SC-FDMA symbols can be supported for SRS transmission for eLAA. Note that the more SC-FDMA symbols for SRS transmission, the larger SRS capacity can be supported within one DL ending partial subframe (or to say, within one MCOT for the eNB).
Proposal 1: UpPTS containing at least 2 SC-FDMA symbols can be supported for SRS transmission in eLAA.
If more than 2 SC-FDMA symbols can be supported for SRS transmission in eLAA within UpPTS, for the UEs to transmit SRS at the first SC-FDMA symbols, LBT can be performed with the GP, however, for the UEs transmit SRS at the subsequent SC-FDMA symbols, e.g., the 2nd SC-FDMA symbol, there is no empty CCA slots for the UEs to perform LBT thus as illustrated in figure 1 below the SRS transmission at the 1st SC-FDMA symbol would block the SRS transmission at the 2nd SC-FDMA symbol. Therefore, it is necessary to enhance the SRS transmission within the UpPTS in the DL ending partial subframe.


Figure 1 Block issue for SRS transmissions within UpPTS
Observation 1: it is necessary to enhance the SRS transmission within the UpPTS in the DL ending partial subframe.
One approach that can be considered is to reserve a CCA window before every SRS symbol, the length of CCA window can be 25 us for the case of SRS transmission within the eNB MCOT or can be of one or two SC-FDMA symbol length to enable LBT cat 4 for the case SRS transmission without the eNB MCOT. Examples for such scheme are illustrated as in Figure 2-a and 2-b.Note that there may be a time shifting for each SC-FDMA symbol by this method, the UE can determine the specific time position of the SRS transmission if the numbers of SRS symbols within UpPTS and the beginning or ending time of UpPTS is pre-known by the UEs.


Figure 2-a One UpPTS structure for eLAA (2 symbols within UpPTS)


Figure 2-b One UpPTS structure for eLAA (4 symbols within UpPTS)
Alternatively, another scheme that can be considered is to transmit specific reserved SRS signals for UEs not to transmit at the 1st SRS symbol within UpPTS. The configuration of reservation SRS signal can be one of SRS configurations, e.g., combination of one comb resource and one cyclic shift. Correspondingly, the configuration of reservation SRS signal should not be allocated as normal SRS transmission for other UEs which need to transmit SRS in the SC-FDMA symbol. For the UEs that need to transmit SRS in the nth SC-FDMA symbol, where n is larger than 1, the UE can transmit the reserved SRS signals until its configured SRS symbol. Note that all the UEs configured to send SRS within the UpPTS can perform the LBT within the GP. One example is illustrated as in Figure 3. One UE is configured to transmit SRS on the 4th SC-FDMA symbol within the UpPTS, if the LBT succeed in the CCA window prior to the 1st symbol within the GP, the UE can send the reservation SRS at the first three SC-FDMA symbols and then send its configured SRS on the 4th SC-FDMA symbol.  


Figure 3 SRS transmissions with reservation SRS signal
Based on above discussions, we have the following proposal:
Proposal 2: the following schemess can be considered to solve the SRS blocking issues in eLAA:
· CCA window is defined between every two adjacent SC-FDMA symbols within UpPTS
·  Reservation SRS signal prior to the normal SRS transmissions can be transmitted
Conclusions
In this contribution, SRS blocking issues and the corresponding solutions have been discussed, based on the discussions, we have the following observation and proposals:
Observation 1: it is necessary to enhance the SRS transmission within the UpPTS in the DL ending partial subframe.
Proposal 1: UpPTS containing at least 2 SC-FDMA symbols can be supported for SRS transmission for eLAA.
Proposal 2: the following schemes can be considered to solve the SRS blocking issues in eLAA:
· CCA window is defined between every two adjacent SC-FDMA symbols within UpPTS
·  Reservation SRS signal prior to the normal SRS transmissions can be transmitted
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