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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Following the RAN1#92bis meeting, RAN4 received the following LS [1] from RAN1: 
1. Overall Description:
During RAN1#92bis, RAN1 made the following agreements regarding narrowband measurement accuracy improvements in NB-IoT:
· The eNB signals the number of consecutive NSSS occasions, with possible values of 2, 4, [8], that use different precoders for NSSS transmission, and the UE may take such information into account when using NSSS for measurement. If eNB does not signal this, the UE makes no assumptions of the antenna port(s), i.e., “the UE shall not assume that the transmissions of the narrowband secondary synchronization signal in a given subframe use the same antenna port, or ports, as the narrowband secondary synchronization signal in any other subframe”. The signalling does not mandate how, when, and over how many subframes the UE should measure the NSSS, and the measurement accuracy should not assume the UE measures consecutive NSSS occasions. 










Meanwhile, at the RAN4#86bis meeting, the following way forward [2] regarding measurement requirements for NSSS-based measurements, was agreed: 
Agreement:
· Accuracy requirement and test cases for NSSS-based RRM measurements are defined under the condition that NSSS is transmitted from single Tx antenna port





In this contribution we are discussing the required signalling for NSSS-based measurements and proposing an LS to be sent to RAN2 as this is the last meeting cycle before the RAN#80 plenary by which the WI is to be closed.
Discussion
Precoders
In the RAN1 LS, it is specified that the eNB can provide information on whether 2, 4 or [8] different precoders are used sequentially when transmitting the NSSS.
It is further specified that if this information is not provided, the UE shall not make any assumptions on how the NSSS is transmitted. 
Observation 1: With the existing RAN1 proposal, there is no means for providing explicit information on that the same single precoder is used for consecutive NSSS.
Observation 2: The RAN4 agreement states that the requirement shall be tested under the assumption that NSSS is transmitted from a single TX port.
Observation 3: Even if an eNB uses two TX ports for transmission of NRS, it can still transmit NSSS from a single port, or rather, using a single precoder.
Proposal 1: The eNB shall, when applicable, signal whether 1, 2, 4, or [8] precoders are used sequentially when transmitting NSSS on the carrier. 
Power offsets
At RAN4#84bis, the following was agreed and conveyed to RAN1 and RAN2 [3]:· RAN4 confirms that it is feasible to use NSSS on an anchor carrier for RRM measurement, under the working assumption that the ratio of NSSS EPRE to NRS EPRE is configured from {-3, 0, 3, spare} dB





Proposal 2: Information on NSSS-to-NRS EPRE offset shall, when applicable, be provided per carrier for which NSSS-based mobility measurements are feasible, and have the value range {-3, 0, 3} dB.
Enabling/disabling of the feature
The UE may use NSSS as proxy for NRS in mobility measurements on carriers for which the eNB has signalled related information on precoder usage and power offsets. If none of that information is provided, the UE uses NRS in mobility measurements on the carrier.
Information to RAN2
Since the WI is to be finalized by RAN#80, this is the last meeting cycle for RAN2 to specify the signaling. RAN2 is still waiting for input from RAN4 on what information is needed. An LS to RAN2 [4], stating the following, has been drafted: 

RAN4 has concluded on the information needed by the UE for it to be able to use NSSS as proxy for NRS when conducting measurements. The information comprises the number of precoders in sequential use when transmitting NSSS, and the power offset between NSSS and NRS. The information is optional, and only provided for carriers where NSSS-based measurements are feasible. If not provided, the UE assumes that NSSS cannot be used for measurements on the concerned carrier.
The following information is to be provided for applicable carriers:
· NSSS-to-NRS EPRE offset {-3, 0, 3} dB
· Precoder sequence length {1, 2, 4, [8]}


Summary and Conclusions
In this contribution we have addressed the signalling needed for supporting NSSS-based mobility measurements.
Proposal 1: The eNB shall, when applicable, signal whether 1, 2, 4, or [8] precoders are used sequentially when transmitting NSSS on the carrier. 
Proposal 2: Information on NSSS-to-NRS EPRE offset shall, when applicable, be provided per carrier for which NSSS-based mobility measurements are feasible, and have the value range {-3, 0, 3} dB.
A draft LS to RAN2 is provided in [4].
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