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1. Overall Description:

RAN1#79 made the following agreements regarding the target maximum coupling loss (MCL) for the coverage enhancements for MTC:
	Agreements:

· The coverage enhancement targets for non Rel-13 low complexity UE are:

· For FDD, the target MCL is 155.7 dB.

· For TDD, the target MCL is 155.7 dB [for UL-DL configuration 1].

· RAN1 has discussed the coverage enhancement targets for Rel-13 low complexity UEs and agreed to target the same MCL as for other UEs.

· This means that some channel(s) may need to be enhanced more than 15 dB.

· The target is set under the assumption that this doesn’t require significant additional work compared to targeting only up to 15 dB.

· The above targets are assuming that the maximum UE transmission power P [dBm] of the new UE power class is ≥20 dBm.

· Working assumption: If RAN4 agrees that P < 20 dBm, the target uplink MCL for the new UE power class is reduced correspondingly to 155.7 - (20 - P) dB.

· When applicable, the MCL targets are valid under the assumptions in TR 36.888 subclauses 5.2 and 5.2.1.2

· The reference system has 10 MHz system bandwidth and no power boosting


RAN1#80 made the following agreements regarding PDSCH transmission:

	Agreements:

· For Rel-13 low complexity UE in enhanced coverage, the following techniques related to at least unicast PDSCH should be supported

· In order to allow cross-subframe channel estimation, PRB position is the same during at least X subframes 

· X value and configuration are FFS
· This does not preclude dis-continuous transmission for unicast PDSCH

· Frequency hopping is supported over the system BW

· If/when frequency hopping is applied, frequency location should be switched every Y consecutive subframes, where Y is equal to or larger than X, assuming re-tuning time is included in Y.
· Configurability is FFS

· FFS: Other techniques


RAN1#80 discussed the RSRP and RSRQ measurement performance for UEs in enhanced coverage.
· In the enhanced coverage region the operating point can be substantially lower than normal, meaning that the RSRP and RSRQ measurement ranges need to be modified.

· In order to improve the channel estimation performance for demodulation purposes at low operating points under stationary conditions, the following techniques have been discussed in RAN1. These techniques may be also useful for measurements.

· Coherent combining of reference symbols over multiple subframes

· Coherent combining of reference symbols over coherent frequency bandwidth
· Increased reference symbol density (FFS)
· It is unclear what degradation of the measurement performance that can be expected at low operating points, e.g. in terms of reduced measurement accuracy and/or increased measurement time.

· It is also unclear what impact the reduced bandwidth of the Rel-13 low complexity UE and the potential frequency re-tuning or frequency hopping will have on the measurement performance.

· One of the objectives of the work item is to provide UE power consumption reduction in both normal and enhanced coverage, targeting “ultra-long battery life”. According to the work item description “reduction of measurement time, measurement reporting, feedback signalling, system information acquisition, and synchronization acquisition time etc., can be considered if this can achieve significant power consumption reduction”.
RAN1 would like to invite RAN4 to provide feedback on the achievable RSRP and RSRQ measurement accuracies and measurement times for Rel-13 low complexity UEs (and other UEs operating with coverage enhancements) when the coverage enhancement target and the battery life target are taken into account.
2. Actions:

RAN1 respectfully asks RAN4 to provide feedback on RSRP and RSRQ measurement performance for Rel-13 low complexity UEs in normal coverage and enhanced coverage.
3. Date of Next TSG-RAN WG1 Meetings:
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