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1 Introduction
Requirements for UE Cat M1 have been specified in 36.133 for DRX and eDRX in both RRC_IDLE and RRC_CONNECTED stated. However, the DRX configurations in the requirements currently do not account for a large number of repetitions of the control channel which the UE is monitoring. This issue is further discussed below.
2 Discussion

2.1 DRX operation

When configured with DRX in RRC_CONNECTED, the UE monitors DL control channel discontinuously, during the active state (i.e., when the UE is awake), and does not monitor it during the inactive state. DRX operation is illustrated in Figure 1 below. During the DRX ON period of the DRX cycle, a timer called ‘onDurationTimer’, which is configured by the network node, is running. This timer specifies the number of consecutive control channel subframes (e.g. PDCCH, ePDCCH, MPDCCH, NPDCCH subframe(s)) at the beginning of a DRX Cycle. If the UE successfully decodes the control channel during the DRX ON duration then the UE starts a drx-inactivity timer and stays awake until its expiry. If the control channel has not been successfully decoded during the on-duration or until drx-inactivity timer expires, the UE can enter the inactive state.
The current On Duration values are (in PDCCH subframes): 1, 2, 3, 4, 5, 6, 8, 10, 20, 30, 40, 50, 60, 80, 100, and 200.

The supported DRX cycle length configurations are as follows,

· RRC_CONNECTED:
· DRX cycle lengths (in subframes): 2, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2048, 2560;
· eDRX cycle lengths (in sec): 5.12 and 10.24;
· RRC_IDLE:
· DRX cycle lengths (in subframes): 320, 640, 1280, 2560;
· eDRX cycle lengths (in sec): from 5.12 to 2621.44.
[image: image1.png]UE avake

UE sieen

PDCCH PDCCH
decode  decode
success success

ol o o

ey L DRX Cycle DRX Cycle

Inastiity
@) Stat inscivity Timer - (D)Reset nactiy Timer - (Dinacivity Timer sxpires and DRX stats




Figure 1: DRX operation in LTE
2.2 Current requirements for UE Cat M1 in DRX
Currently, the requirements for UE Category M1, both CEModeA and CEModeB, are specified without considering MPDCCH repetitions.
The maximum number of MPDCCH repetitions is configured via RRC by means of rmax parameter specified in 36.213 and 36.331. The exact number of MPDCCH repetitions is provided via DCI, according to 36.213.
In addition to this, since Rel-13, there is also parameter G, which is informing the UE about  the MPDCCH search space to reduce the UE complexity and is specified in 36.213 and signaled via RRC according to 36.331:
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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RAN2 decided to not change the UE active state when the above parameter G was introduced, except that it was clarified that the UE has to complete receiving of MPDCCH before going to another action (i.e., the active state may be just prolonged while still following the legacy DRX configuration). The problem, however, arises for RLM, for which Qin and Qout thresholds are specified with respect to hypothetical PDCCH transmission which is currently completely unrelated to the resources where MPDCCH is transmitted. 
· Proposal 1: For non-DRX case, 
· Measurement requirements: it is clarified that the same non-DRX requirements apply for intra- and inter-frequency measurements, regardless of how MPDCCH monitoring is configuring.
· RLM: it is clarified that the evaluation period depends on how MPDCCH monitoring is configured
· Proposal 2: For DRX case, 
· Measurement requirements and RLM: it is clarified that the same DRX requirements apply, unless continuous MPDCCH monitoring is configured (in which case non-DRX requirements shall apply).
Based on the proposals above, a draft CR is provided in [1].
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