Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #80bis
R4-168279
Ljubljana Slovenia, Ocotber 10 – 14, 2016
Source: 
Nokia, Alcatel-Lucent Shanghai Bell
Title: 




Enhanced RRM requirements for feMTC
Agenda Item: 
8.25.3.2.2
Document for:
Discussion
1 Introduction
Rel-14 WI [1] “Further Enhanced MTC” was approved at RAN#72, and has started in RAN4#80. Two issues were discussed from mobility perspective, namely the introduction of RSRQ requirements and inter-frequency requirements. In our understanding, the Rel-14 WI should also cover the other RRM related enhancements that cannot be finished in Rel-13 WI or following maintenance. 
One issue that was not considered in Rel-13 eMTC WI is the impact of MPDCCH monitoring configuration on the RRM requirements. In this paper, we will analyze a possible feMTC RRM requirement enhancement.

2 Discussion
In Rel-13 eMTC, the MPDCCH search space is designed such that UE may be configured to monitor MPDCCH in a discontinuous manner even when DRX is not configured. In 36.213, the MPDCCH search space is specified as below.

	For MPDCCH UE-specific search space, Type0-common search space, and Type2-common search space locations of starting subframe 
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For MPDCCH UE-specific search space, Type0-common search space 
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is given by the higher layer parameter mPDCCH-startSF-UESS, 
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For Type2-common search space, 
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is given by the higher layer parameter mPDCCH-startSF-CSS-RA-r13
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are given in Table 9.1.5-3. 

A BL/CE UE is not expected to be configured with values of 
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that result in non-integer values of 
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The expected UE behavior when DRX is not configured is illustrated in Figure 1. 
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Figure 1: MPDCCH monitoring when DRX is not configured (see slides)

As shown in Figure 1, UE will monitor MPDCCH in a period T=r_max*G (G≥1) where r_max subframes, and the UE may turn off its transceiver for power saving outside this monitoring window until the next MPDCCH monitoring period. 
 subframes. In this case, UE needs only to monitor MPDCCH in the window of r_max is the configured maximum MPDCCH repetition level, G is the configured parameter for controlling MPDCCH monitoring period. Within each MPDCCH monitoring period T, the UE is required to monitor MPDCCH in a window of r_max 
The motivation of this design in RAN1 is to enable power saving for eMTC UEs, for which the traffic is delay tolerate and battery life is more important. With the MPDCCH design, UE is allowed to switch off its RF chain in subframes where it is not required to monitor MPDCCH. 
Observation 1: eMTC UE may be configured to monitor MPDCCH in a discontinuous manner in order to enable power saving. 

However, in Rel-13 the RRM/RLM requirements for eMTC are defined without considering UE may be configured to monitor MPDCCH in a discontinuous manner. As an example, the RRM requirements for CEMode A non-DRX in 36.133 are copied below.

	When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.13.2.1.1.1-1 when SCH Ês/Iot >= -6 dB
Table 8.13.2.1.1.1-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell

Gap pattern ID

Cell identification delay (Tidentify_intra_UE cat M1)
Measurement delay (Tmeasure_intra_UE cat M1)
0

1.44 seconds

480 ms

1

2.88 seconds

960 ms




It can be seen that in the requirements, UE is assumed to monitor MPDCCH continuously when DRX is not configured, The MPDCCH monitoring window and period are not considered. As a result, even UE is allowed to switch off its RF chain from MPDCCH monitoring point of view, it cannot do so because otherwise it will not be able to meet the RRM/RLM requirements.       

Observation 2: Rel-13 eMTC UE RRM/RLM requirements are defined without considering UE may be configured to monitor MPDCCH in a discontinuous manner.
Based on the above analysis, we think RAN4 should consider an update to eMTC RRM/RLM requirements for taking UE MPDCCH monitoring into account. The work should actually belongs to Rel-13, but considering the effort needed, Rel-14 ongoing WI may be a better placeholder. 

In the following, we give a possible UE measurement behaviour and corresponding RRM/RLM requirements.

1)
If UE does not detect it is scheduled by MPDCCH, UE performs RRM/RLM measurement according to MPDCCH monitoring configuration. The RRM/RLM requirements are defined assuming UE performing RRM/RLM measurement at least once per MPDCCH monitoring period (r_max*G).

2)
If UE detects it is scheduled by MPDCCH, UE performs RRM/RLM measurement according to measurement gap configuration and existing RRM/RLM requirements are reused. 
As this is the first time RAN4 addresses this issue, we also look forward to views from other companies on the UE behaviour and corresponding requirements. Also, above proposal is only for UE non-DRX case, and more discussions are needed for the case where UE monitors MPDCCH in discontinuous manner and at the same is configured with DRX.

Proposal 1: RAN4 considers defining eMTC RRM/RLM requirements in Rel-14 to take UE MPDCCH monitoring into account.
3 Conclusions 

In this paper, we analysed the eMTC UE MPDCCH monitoring behaviour, and found it is possible that the UE is configured to monitor MPDCCH in a discontinuous manner. We also found the UE MPDCCH monitoring behavior is not considered in Rel-13 RRM/RLM requirements. Therefore, our proposal is to adapt the eMTC RRM/RLM requirements to take that into account. An example is also given how do define the requirements.
Observation 1: eMTC UE may be configured to monitor MPDCCH in a discontinuous manner in order to enable power saving.
Observation 2: Rel-13 eMTC UE RRM/RLM requirements are defined without considering UE may be configured to monitor MPDCCH in a discontinuous manner.
Proposal 1: RAN4 considers defining eMTC RRM/RLM requirements in Rel-14 to take UE MPDCCH monitoring into account.
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