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1. Introduction
In the RAN #80 meeting, Rel-16 MTC enhancements for LTE was approved as a work item [1]. 
Mobility Enhancement:
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]
In this contribution, we discuss how to use the RSS for measurement improvement.
2. Discussion
RSS has been introduced in Rel-15 LTE-MTC for reduced latency (by reducing the system acquisition time). Now we want to add another purpose to RSS which is quite different from the original one. Therefore we need to discuss in many aspects what is needed to use the RSS for measurement purpose and how much gain we could expect by using the RSS for measurement. In this discussion, we pose a few questions on what aspects we need to check before specifying using RSS for measurement.
2.1. RSS configuration 
RSS is configured by RSS duration, RSS period, and RSS time offset. And the measurement gap (MG) pattern is similarly configured by MG length, MG period, and MG offset. During the MG which is configured by the MG pattern LTE-MTC device performs inter-frequency measurement. However, the configurations allowed by existing parameters are not quite aligned. For example, the MG length is fixed to 6 ms while the allowed RSS length is {8, 16, 32, 40} ms. And the MG period is fixed to either 40 or 80 ms while the allowed value of RSS period belongs to {160, 320, 640, 1280} ms. It is observed that there is no configuration that always guarantees the RSS available during measurement gap.
Proposal 1: Discuss whether to introduce new RSS configurations at least for measurement use. 
LTE-MTC uses CRS for RSRP/RSRQ measurement. If the RSS is intended to be used for measurement together with the CRS, we may need some assumptions on the relationship between RSS ports and CRS ports. Currently, there is no assumption on RSS port other than the RSS port is assumed to be unchanged for the 2 consecutive subframes. 
Currently, the RSS can be configured in any RBs within the system BW. Considering that the RSS positions may need to be configured to UEs capable of using RSS for measurement, we can consider putting a restriction on the RSS grid that the RSS can be configured with. From UE’s perspective, it would be good if multiple carriers involved in intra-frequency measurement configure RSSs for measurement into one NB removing the need for NB retuning for measurement. Also a study is needed if we can allow overlapping multiple RSSs from different CCs without causing a serious impact on measurement performance.
Proposal 2: Discuss the following issues:
· relationship between the RSS ports and CRS ports. 
· putting restrictions on the RSS grid at least for measurement.
· if overlapping of RSS of multiple carriers is allowed. 
2.2. Measurement configuration
With the introduction of RSS for measurement, additional parameters are expected to be introduced in measurement configuration. To accommodate those the new parameters, we may need a separate configuration for measurement using RSS. 
Comparing the REs available for measurement, the measurement performance of using RSS are expected to be much better than CRS given one NB and the time duration. Therefore, we can allow shorter MG length compared with the current fixed 6 ms allowing the measurement in shorter time.   
Proposal 3: Discuss if the current single measurement gap pattern is enough or an additional measurement pattern at least for measurement purpose using RSS. 
3. Conclusion
In this contribution, we discussed how to use the RSS for measurement improvement. Proposals are summarized as follows.

Proposal 1: Discuss whether to introduce new RSS configurations at least for measurement use. 
Proposal 2: Discuss the following issues:
· relationship between the RSS ports and CRS ports. 
· putting restrictions on the RSS grid at least for measurement.
· if overlapping of RSS is allowed. 
Proposal 3: Discuss if the current single measurement gap pattern is enough or an additional measurement pattern at least for measurement purpose using RSS. 
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