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1. Introduction
In the RAN1#80bis meeting the following rephrasing agreement was made [1].
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In this contribution we discuss about the merits and demerits of the agreed alternatives 1 and 2.
2. Evaluation of the alternatives
Although an LAA carrier may be shared by multiple operators, DRS based measurement is used for intra-operator cell selection as in a licensed carrier. Therefore, Alt1 makes the DRS detection easy for UEs, as most of the mechanisms employed for Rel-12 DRS can be re-used. A UE configured with DRS can monitor only the first few OFDM symbols of the DMTC window. If the UE fails to detect PSS/SSS in the first subframe, the UE would consider that no DRS is transmitted and stop monitoring until the next DMTC period.

While it's true that many DRS would not be transmitted, it can be argued that DRS doesn't need to be detected every DMTC period, as LAA nodes are not expected to cover large areas. Furthermore, the DMTC periodicity could be statically set to a low value, which could help compensate for spikes in the rate of missing DRS under high traffic load (i.e. setting the periodicity as 40 ms increases the chances of successful transmission in all situations). However, at this point, RAN1 lacks the evidence to decisively conclude whether or not this is enough. The unreliability of the DRS transmission could impact the accuracy of the RRM measurement to the point in which it may not be appropriate for LAA, in which case some further revision of the RRM measurement mechanism would be required.
Observation 1:

· Alt1 seems to be appropriate for DRS transmission in LAA with a minimum standardization effort, although RAN1 should carefully consider the impact of the missing DRS in the communication, as having to compensate for it later on could cause some non-negligible specification impact.

On the other hand, Alt2 seems an efficient method to deal with the channel availability problem of the unlicensed band. The DMTC period has a duration of 6 ms, which should be enough to ensure that the LAA node has at least a chance to contend for the channel, resulting in a lower probability of DRS dropping than with Alt1. However, that probability is still not zero; if the accuracy of the RRM measurements is not enough, the RRM mechanism would need to be revised.
As an example, with Alt2, if an LAA node with a 1 ms duration DRS acquires the channel 5 ms into the DMTC period, it can still perform its operation as usual, enabling a more stable DRS transmission that could be welcome in some scenarios. However, if the duration of the DRS is longer than 1 ms, the LAA node may need to cut its DRS short if it would over-reach out of the DMTC period. The problem that comes with this is that some CSI-RS addressed to some UEs would be lost. With regard to the communication quality, it is not clear at this point how big of an issue this is for LAA, as at least part of the DRS would be transmitted (as opposed to nothing in the case of Alt1), but RAN1 would need to decide and specify the appropriate UE behaviour for these situations. Even more specification effort would be needed if a shortened form of DRS is proposed for these situations.
Another shortcoming of Alt2 is that UEs associated to the network would need to continue monitoring for the whole duration of the DTMC period until all configured DRSs are detected, as opposed to Alt1, in which a UE only needs to monitor the first few symbols of the DMTC period to know whether the DRS is there or not. This would lead to, among other things, higher energy consumption than Alt1.
Alt2 has also an LBT-related issue, in which two different nodes of the same operator may send their DRS at different times if they are far enough that the detected energy of one node's DRS is under the energy threshold for backing off at the other node. The second node would then proceed to transmit its own DRS, causing UEs located in between both nodes to receive both DRS. This would result in unexpected interferences and mis-match between the CSI-RS signals. The DRS structure and configuration may need to be modified to mitigate this issue. In the case of Alt1, if this happens, it would homogeneously affect the whole duration of the DRS, as the transmissions would start at the same time.
Observation 2:
· Alt2 seems an efficient method to deal with the channel availability problem of the unlicensed band, although RAN1 may need to specify some UE behaviours to deal with a possible truncation of the CSI-RS.
Perhaps a compromise solution could be drafted that allows for DRS transmission within a DMTC, even after a failed CCA check, as long as the duration of the DRS fits inside the remaining time of the DMTC period. This alternative would offer most of the benefits of Alt2 without compromising the integrity of the CSI-RS structure, avoiding standardization effort related to the UE behaviour.
Proposal 1:

· A slightly modified version of alternative 2 could help limit the specification impact while keeping most of the benefits.

· Alt2b: Subject to LBT, allow the DRS to be transmitted in at least one of different time positions within the configured DMTC as long as the duration of the DRS fits inside the remaining time of the DMTC period
3. Conclusion
In this contribution we share our concerns about the two agreed alternatives for the DRS start position, and we propose a modification to alternative 2 to keep most of its benefits while limiting its specification impact.

Observation 1:

· Alt1 seems to be appropriate for DRS transmission in LAA with a minimum standardization effort, although RAN1 should carefully consider the impact of the missing DRS in the communication, as having to compensate for it later on could cause some non-negligible specification impact.

Observation 2:

· Alt2 seems an efficient method to deal with the channel availability problem of the unlicensed band, although RAN1 may need to specify some UE behaviours to deal with a possible truncation of the CSI-RS.

Proposal 1:

· A slightly modified version of alternative 2 could help limit the specification impact while keeping most of the benefits.

· Alt2b: Subject to LBT, allow the DRS to be transmitted in at least one of different time positions within the configured DMTC as long as the duration of the DRS fits inside the remaining time of the DMTC period
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DRS design should allow DRS transmission on an LAA SCell to be subject to LBT


Consider the following 2 options for the transmission of DRS within a DMTC window if LBT is applied to DRS


Alt1: Subjected to LBT, DRS is transmitted in fixed time position within the configured DMTC


Alt2: Subject to LBT, allow the DRS to be transmitted in at least one of different time positions within the configured DMTC if LBT succeeds


Note: The number of different time positions should be restricted


Note: One possibility is one time position in the subframe


Modifications to Rel-12 DMTC configuration are FFS


Note: this does not preclude the possibility to allow other DRS transmissions outside of the configured DMTC











