3GPP TSG RAN WG1 Meeting #81		R1-152697
Fukuoka, Japan, 25th - 29th May 2015

Agenda Item:	6.2.1.1
Source:	LG Electronics
Title:	Measurement Gap Configuration and Measurement for MTC UEs

Document for:	Discussion and Decision

Introduction
This contribution discusses a measurement gap needed for RRM and possibly CSI measurement, and also discusses measurement functions. 
Required Measurements for MTC UEs
Inter-frequency Measurements

It is agreed that RAN1 recommends limiting support of mobility for low complexity UEs in coverage enhancement [1] to reduce the complexity. In that sense, inter-frequency measurement may not be supported by UEs in coverage enhancement.  Currently, it is configurable to engage a UE to perform inter-frequency measurement for LTE frequencies or not via SIB5 and/or measObject configurations. Thus, a UE in CE mode may not expect to receive either SIB5 or measObject configuration. For a UE in normal coverage, inter-frequency measurement may be supported. However, it is noted that this can be configurable by the network. When the UE is not capable of CA, a measurement gap may be required to perform inter-frequency measurement. As discussed in below, a UE may require the measurement gap for the intra-frequency measurement as well depending on the narrowband(s) where a UE is operating. When the common measurement gap is used for inter-frequency and intra-frequency measurements, the requirement in terms of the number of frequencies to report and the latency of reporting may need to be relaxed such that a UE may assume the serving cell’s frequency is also inter-frequency when measurement gap is needed for the measurement. 
Intra-frequency Measurements

RSRP measurement with frequency hopping (serving cell and intra-frequency)
Current RSRP measurement could be reused for MTC UEs with some enhancements/considerations on frequency hopping and/or coverage enhancement.  One possible consideration is that at which subband the RSRPs would be measured in case of frequency hopping. For RSRP measurement for the serving cell, the current mechanism may be reused where a UE may average measurements from different measurement instances taken at different subbands when the UE performs frequency hopping. Considering, however, intra-frequency measurement on neighbor cells where a UE may have to search neighbor cell’s PSS/SSS, RSRP measurement may be conducted at the center 6RBs. When a MTC UE performs frequency hopping, it becomes difficult to assure sufficient measurement occasions where a UE can perform measurement on the center 6PRBs. To support solid center 6RB RSRP measurement, some measurement restriction and/or certain measurement gap may be configured to MTC UEs for RSRP measurement even for intra-frequency measurement. 

Proposal 1: A measurement gap for intra-frequency measurement is configured to allow a UE to retune to center 6PRBs. 
RSRQ measurement with frequency hopping (serving cell and intra-frequency)
In case of RSSI measurement, when a UE performs frequency hopping, it becomes difficult to measure RSSI in the same subband. If RSSI measurements are averaged across different subbands, the accuracy of RSSI can be degraded. If measurement gap like measurement timing is configured for RSRP to allow UE to monitor center 6PRBs for intra-frequency, the same measurement timing configuration can be utilized for RSSI/RSRQ measurements as well. 

When a UE is in coverage enhancement, it needs to accumulate multiple PSS/SSS and also CRS for neighbor cell measurement, and thus, measurement latency can be much longer. Given the overhead, whether intra-frequency neighbor cell measurements is needed for UEs in CE needs further investigation. It can be considered to trigger intra-frequency neighbor cell measurements when a UE is in RRC_CONNETED based on a set of events such as the serving cell quality becomes lower than a threshold or the serving cell becomes congested. 

Proposal 2: Further consideration on the required latency for a measurement is necessary for UEs in CE. 
Measurement gap configuration
As discussed, if a UE is not capable of performing inter-frequency or inter-narrowband measurement without frequency retuning, a measurement gap configuration is necessary. For the RRM measurement, we consider that the same measurement gap pattern can be configured for a UE in normal coverage. However, when a UE is in coverage enhancement, a UE may need to accumulate multiple measurement gaps for the measurement. Thus, a new gap pattern such as increased periodicity with longer duration may be considered for UEs in CE. Regardless of the gap pattern, it is expected that a UE is configured with a measurement gap used for both intra and inter-frequency measurements. 

Proposal 3: Single measurement gap is configured, if configured, to a UE to support both intra and inter-frequency measurements.
RLM measurements
RLM measurements for normal coverage low complexity UEs
Current RLM parameters, Qin and Qout, are targeting certain BER level based on the assumption that hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-1 in [2]. However, for MTC UEs, conventional PDCCH may not be transmitted, so there would be no meaning to determine RLM based on the assumption of PDCCH and PCFICH. Thus, enhancements on RLM measurements for LC-MTC UEs are necessary. More specifically, RLM measurement based on M-PDCCH would be necessary for low complexity UEs in normal coverage. When performance is measured based on M-PDCCH, further clarification on which narrowband is used for RLM measurement is necessary. Since the main purpose of RLM is to indicate whether the UE can be serviced by the cell or not, this may depend on whether cell-common data is scheduled via DCI and also whether frequency hopping across narrowbands is used. If cell-common data is also scheduled via DCI, RLM may need to perform measurement based on DCI used for cell-common data scheduling. When frequency hopping is used, RLM may be performed in different physical RB location across the subframes. 

If RLM needs to be measured in a narrowband which is different from narrowband where a UE monitors M-PDCCH for unicast transmission, a gap to allow retuning narrowband may be necessary even for RLM measurements. 

RLM measurement for enhanced coverage UEs
When repetition is used in enhanced coverage, the definition or condition to determine Qin and Qout needs to be clarified in consideration of repetition for control channels. Since a UE can be configured with repetition, the performance should be measured assuming a certain number of repetition is used for M-PDCCH transmission. In terms of the number of repetition that a UE should assume for RLM measurement can have the following options. 
· Alt 1. Assume the maximum number of repetition used for M-PDCCH supported by the network. This approach assumes that a UE can be serviced by the network as long as its required coverage enhancement level is lower or equal to the maximum enhancement level that the network supports. 
· Alt 2. Assume a configured repetition level by the network for RLM measurement or a configured CE level for M-PDCCH. This approach would incur RLF in case the required CE level of a UE has been increased. When this occurs, instead of reselecting a cell, a UE may attempt to request increase of CE level. This can be used as a means to indicate CE level change by a UE. 
For both alternatives, it is proposed that RLF procedure (e.g., reselection of a serving cell) may occur only when a UE detects Qout with the maximum CE level that the network supports to minimize RLF. 

Proposal 4: RLM for a UE in CE needs to be clarified in consideration of repetition over multiple subframes of M-PDCCH. 
Conclusions
Proposal 1: A measurement gap for intra-frequency measurement is configured to allow a UE to retune to center 6PRBs. 

Proposal 2: Further consideration on the required latency for a measurement is necessary for UEs in CE. 
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Proposal 3: Single measurement gap is configured, if configured, to a UE to support both intra and inter-frequency measurements.

Proposal 4: RLM for a UE in CE needs to be clarified in consideration of repetition over multiple subframes of M-PDCCH. 
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