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1. Overall Description:

RAN4 would like to thank RAN1 for the LS received on measurement performance of Rel-13 MTC low complexity UEs. RAN1 has also proposed some techniques that could be used to improve the channel estimation performance at low operating points as follows [1]:
	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.




In RAN4#75 meeting RAN4 sent an initial LS response on measurement accuracy to RAN1 [2]. RAN4 has studied RRM measurement accuracy under enhanced coverage further using different techniques to improve the accuracy further. Based on the simulation results and analysis following conclusions regarding RRM measurements for Rel-13 low complexity UEs has been reached:

· RRM measurements accuracy requirements are defined in TS 36.133 for AWGN conditions.

· RRM measurement accuracy requirements under enhanced coverage are feasible by using different estimation techniques (assuming AWGN and a single RX antenna), e.g.:

· Coherent combining of reference symbols over adjacent subframes to supress noise-induced bias.
· Potentially longer L1 measurement period to perform RRM measurements to increase the number of non-coherent average snapshots and to average out propagation channel variation.
· Below a certain SINR level the existing RSRP measurement accuracy requirements defined for UE category 0 cannot be met. Same observation is also expected for RSRQ measurement performance.
· For fading scenarios the estimation techniques used in RRM measurement demonstrates worse performance than under AWGN conditions.
2. Actions:

To RAN WG1: RAN WG4 respectfully asks RAN WG1 to take into consideration the feedback provided in this LS reply in their future work on measurement performance of Rel-13 low complexity UEs in normal and enhanced coverage. 
3. Date of Next TSG-RAN WG4 Meetings:
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12--16 Oct, 2015, Sophia Antipolis, France
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16--20 Nov, 2015, Anaheim, US
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