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1 Introduction
At the previous meeting, we discussed DRS transmission and related DRS design for RRM measurement and the following agreements were made on the previous meetings [1]. 
	Agreements:
· Subject to LBT, allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC where the DMTC timing is relative to the PCell timing. In this case,
· Duration of the signals in the DRS (which doesn’t include potential initial signal) is less than 1 ms (a single idle sensing interval is used for the LBT procedure prior to transmission of the DRS)
· FFS: Duration of the DRS occasions when the duration is less than 1 ms
· FFS: case where duration of the signal in DRS is 1 ms or longer
· Allow DRS transmission in subframe other than #0 and #5
· Position of DRS in a subframe is the same for all candidate subframes in the DMTC
· Following alternatives can be considered for sequence generation for SSS/RS in subframes with DRS
· Alt. 1: Generate SSS/RS sequences according to the subframe index of DRS
· Alt. 2: Generate SSS/RS sequences irrespective of the subframe index of DRS
· FFS: other alternatives

Working assumption:
· In an unlicensed carrier, DRS and PDSCH can be multiplexed and transmitted within a subframe, at least in subframes 0 and 5, where the PDSCH transmission follows Cat4 LBT scheme defined for PDSCH
· FFS how to multiplex DRS and PDSCH in a same subframe 
· FFS whether PDSCH and DRS can be multiplexed in the same subframe, if subframe 0 or 5 is not part of the DRS occasion 



In this contribution, we discuss LAA DRS transmission for RRM measurement and provide our view related to the remaining issues for DRS transmission on LAA.

2 Discussion on LAA DRS Transmission
On LAA discussion during study item phase, RAN1 agreed that LAA DRS should at least support RRM measurements and the DRS transmission with LBT on an LAA SCell should be allowed. RAN1 has also agreed at the RAN1#82 meeting to allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC where the DMTC timing is relative to the PCell timing subjected to LBT. However, it can still be necessary to discuss a mechanism how to decide one different time position for DRS transmission from the fixed time position within configured DMTC. 
From the perspective of performing successful DRS transmission for RRM measurement on idle channel period, it seems beneficial to decide the 2nd time position by considering the difference between 1st and 2nd time position depending on maximum packet duration of LAA, as shown in Figure 1, since occupied channel transmission or interference from other nodes can be consecutively transmitted on a configured DMTC period and the channel on the unlicensed carrier might be busy continuously.
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Figure 1. Example of DRS transmission at one of different time positions within a configured DMTC
In addition, Figure 2 is one another example to configure DRS transmission in order to make the same number of opportunities for DRS transmission within a given configured DMTC in terms of one additional different time position. For the DRS and PDSCH transmission within a subframe, i.e., a working assumption as addressed in the previous section, as shown in Figure 2, it is possible to design that at least one of subframe #0 and subframe #5 is always included as opportunity for DRS transmission within any configured DMTC. 
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Figure 2. Two time positions for DRS transmission within a configured DMTC
· Proposal 1: It is necessary to discuss how to define one different time position for DRS transmission within the configured DMTC to increase a probability of successful DRS transmission and detection

Regarding the LBT mechanism for DRS transmission, it has been captured as an agreement at the RAN1#81 meeting that a single idle sensing interval is used for the LBT procedure prior to transmission of the DRS since the LBT mechanism for LAA DRS transmission could be different from that of LAA data transmission. For the successful DRS transmission satisfying RRM performance requirements, ECCA mechanism could not be suitable to quickly occupy the channel for DRS transmission with random back-off within a configured DMTC as shown in Figure 3. Therefore, we propose to apply only initial CCA (i.e., defer period) as LBT mechanism for DRS transmission,
· Proposal 2: It could be considered to apply only initial CCA based on LBT as simplified LBT mechanism for LAA DRS transmission.
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Figure 3. Example of a single idle sensing interval for DRS without PDSCH within the DMTC. 

3 Conclusion
In this contribution, we have discussed LAA DRS transmission for RRM measurement and summarize our views on remaining issues for LAA DRS transmission as follows:
· Proposal 1: It is necessary to discuss how to define one different time position for DRS transmission within the configured DMTC to increase a probability of successful DRS transmission and detection
· Proposal 2: It could be considered to apply only initial CCA based on LBT as simplified LBT mechanism for LAA DRS transmission.
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