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1.
Introduction
As the Release-13 Work Item on further LTE physical layer enhancements for MTC (eMTC) [1] makes progress with the core specification, some feedback from RAN4 has been requested by RAN1 [2], [3].  This contribution seeks to address these topics.
2.
Discussion

The RAN1 LS in [2] shares the following background information:
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.
The existing RSRP/RSRQ requirements are defined based on the assumption of Es/Iot in a range of -4dB~-6dB for non-FeICIC case.  RSRP/RSRQ under the enhanced coverage (EC) cases haven’t been thoroughly discussed in RAN4 and the corresponding performances are not clear. Typically, measurement performance enhancement at low Es/Iot enviornment can be done at a price of more sophisticated algorithms and increased computation complexity. This can be a challenge for the cases like MTC, where low cost and/or ultra-long battery life are the design targets

Several coherent combining techniques are mentioned in the LS from RAN1. These techniques are more straightforward ways to boost RS Es/Iot level. However, the RS coherent combining gain largely depends on the channel’s variation in both time and frequency domain. Therefore, it is helpful to clarify the typical deployment scenarios for eMTC as an input prior to reaching a conclusion in an RS combining technique scenario.

To make progress on formulating a response on the topic of RSRP and RSRQ measurement accuracies, the following observations may be helpful:

Observation 1: Further clarification is desired about the coverage enhancement techniques selected by RAN1.  It would be helpful to clarify the coherent combining scheme of RS (if applicable) and any changes to the RS density.

Observation 2: Network functions, such as handover and cell reselection rely on existing RSRP/RSRQ requirements, and any potential changes should be carefully studied in terms of their impact on the system
Observation 3: Further clarification is desired about the typical deployment scenarios for eMTC UEs operating in the extended coverage (EC) mode.

The RAN1 LS in [3] shares the following background information:

RAN WG1 has discussed the PRACH coverage enhancement procedure, and made the following agreements:

· For coverage enhancement of PRACH, for initial random access

· There is one to one mapping between PRACH repetition level and PRACH resource set

· Multiple attempts are allowed for each PRACH repetition level

· There is a configurable number of attempts

· FFS: Whether the configuration of the number of attempts is common or separate per repetition level

· Number of attempts per PRACH repetition level can be different

· If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level

· Specified maximum numbers of levels is 3 (this does not include “zero coverage extension”) 

· FFS: Power ramping or always max power used within each repetition level

· FFS UE behavior when UE receives RAR, but fails contention resolution

RAN1 has previously agreed that the number of PRACH repetition levels is eNB-configurable, up to the specified maximum number. Within a PRACH repetition level, one attempt is the configured number of repetitions.
RAN1 is considering several approaches for selecting a starting PRACH repetition level. One approach is based on RSRP measurement, and another approach is based on RSRP measurement and PSS/SSS detection time. Some other approaches do not require RSRP measurements. RAN1 requests RAN4 to feedback on the possibility of distinction among non-coverage enhancement and coverage enhancement of max. 3 non-zero levels (e.g., 0, 5, 10, 15 dB, or 0, 6, 12, 18 dB, dB number is total system coverage enhancement), for example, using RSRP measurement depending on coverage level.
From RAN4’s perspective, there are two embedded questions in the PRACH related LS. One is if RSRP and other RRM related measurements are feasible to decide PRACH repetition level. The other is how accuracy of RSRP and other mentioned measurements are enough for the proposed granularity of coverage enhancement level. Also, the corresponding measurement delay should be visited as well.
To make progress on formulating a response on the topic of retuning time, the following observations may be helpful:

Observation 4: The selection mechanism of the starting PRACH repetition level is not yet clear, based on the options provided (RSRP measurement, RSRP measurement and PSS/SSS detection time, other approaches).  Further clarification is desired.

Observation 5:  It is understood by RAN4 that the network design of the PRACH procedure for coverage enhancement-enabled UEs should take care to minimize the possibility of inefficient access attempts (such as the UE selecting a repetition level that is too low leading to a repetition of the entire PRACH process)
3.
Conclusion
In this contribution we have considered RRM aspects relevant to eMTC and have collected the following observations:

Observation 1: Further clarification is desired about the coverage enhancement techniques selected by RAN1.  It would be helpful to clarify the coherent combining scheme of RS (if applicable) and any changes to the RS density.

Observation 2: Network functions, such as handover and cell reselection rely on existing RSRP/RSRQ requirements, and any potential changes should be carefully studied in terms of their impact on the system

Observation 3: Further clarification is desired about the typical deployment scenarios for eMTC UEs operating in the extended coverage (EC) mode.

Observation 4: The selection mechanism of the starting PRACH repetition level is not yet clear, based on the options provided (RSRP measurement, RSRP measurement and PSS/SSS detection time, other approaches).  Further clarification is desired.

Observation 5:  It is understood by RAN4 that the network design of the PRACH procedure for coverage enhancement-enabled UEs should take care to minimize the possibility of inefficient access attempts (such as the UE selecting a repetition level that is too low leading to a repetition of the entire PRACH process)
In addition, the following summarizing observations can be shared:

Observation 6: To address RAN1’s questions in LS, it is proposed that RAN4 should

· Investigate RSRP/RSRQ measurement accuracy and delay for coverage enhancement scenarios

·  The corresponding computation complexity and its impact on battery life should be taken into account

· Investigate the feasibility of RSRP and other RRM measurements for PRACH repetition level selection purpose

· Clarify with RAN1 regarding the mobility requirement for eMTC

· Clarify with RAN1 regarding the exact approaches for selecting a starting PRACH repetition level which RAN4 need to study
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