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Introduction
In RAN4#94-e meeting, an LS was received from RAN2 on support for shorter DRX cycles for NB-IoT operation [1] and it was agreed to define requirements for these newer DRX cycles [2]:
Update RRM requirements for new UE specific DRX cycle (320ms and 640ms)
· RAN4 shall update RRM requirements for new UE specific DRX cycles (320ms and 640ms) in Rel-16
· Sections need updating including:
· 4.6 Cell Selection and Re-selection Requirements for UE category NB1
· 4.8.5-4.8.8 E-CID NRSRP and NRSRQ Measurements for UE category NB2
· Details of the requirements are FFS.


In this paper, we discuss the requirements for shorter DRX cycles of 320ms and 640ms.
Discussion
In current requirements for serving cell evaluation, the value of Nserv is not a function of DRX cycle but rather the coverage level. According to Table 4.6.2.1-1 and Table 4.6.2.1-2,  for normal coverage and according to Table 4.6.2.3-1 and Table 4.6.2.3-2,  for enhanced coverage regardless of DRX cycle length. We propose to extend the same requirements to shorter DRX cycles.
Proposal 1. Use  for normal coverage and  for enhanced coverage for shorter DRX cycles.
For number of WUS subframes in clause 4.6.2.9, the same requirements for DRX cycles smaller than, or equal to, 5.12 s can apply to shorter DRX cycles.
Proposal 2. Keep the same requirements for WUS for shorter DRX cycles as in DRX cycles ≤ 5.12s.
For detection of intra-frequency neighbor cells, our view is that shorter DRX cycles should take smaller time to deliver the advantage over longer DRX cycles. Our view is that the same number of samples as in 1.28s DRX cycle can be applied to 320/640ms DRX cycles.
Proposal 3. For intra-frequency and inter-frequency neighbor cell measurement when not configured with eDRX:
· 40 DRX cycles for 320/640ms DRX to detect the cell, 1 DRX cycle to measure, and 5 DRX cycles to evaluate in normal coverage
· 415 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when -15 ≤ Q2 < -6
· 45 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when Q2 ≥ -6.
For eDRX cycles, the same existing requirements should apply for Tdetect with 1 DRX cycle for measurement and 2 DRX cycles for evaluation. 
Proposal 4.  For eDRX cycles, the same existing requirements should apply for Tdetect with 1 DRX cycle for measurement and 2 DRX cycles for evaluation for both intra-frequency and inter-frequency neighbour cells. 
For the scenario when UE is in serving cell relaxation mode, our view is that the same methodology should apply and the number of DRX cycles that UE can skip should be scaled according to the DRX cycle length. However, the value of numDRX-CyclesRelaxed is capped to 8 in current TS 36.331 specification. Our understanding is that shorter DRX cycles of 320/640ms are used for mobile UEs which are typically not in relaxed serving cell monitoring mode. 
WUS-Config-NB-r15 ::= SEQUENCE { 
maxDurationFactor-r15 WUS-MaxDurationFactor-NB-r15, 
numPOs-r15 ENUMERATED {n1, n2, n4} DEFAULT n1, 
numDRX-CyclesRelaxed-r15 ENUMERATED {n1, n2, n4, n8}, 
timeOffsetDRX-r15 ENUMERATED {ms40, ms80, ms160, ms240}, 
timeOffset-eDRX-Short-r15 ENUMERATED {ms40, ms80, ms160, ms240}, 
timeOffset-eDRX-Long-r15 ENUMERATED {ms1000, ms2000} OPTIONAL, -- Need OP 
... 
}
Hence, our proposal is to re-use the same requirements as in DRX cycle of 1.28s for both cases when eDRX is configured and not configured.
Proposal 5. Use the same requirements as in DRX cycle of 1.28s for shorter DRX cycles of 320/640ms when eDRX is and is not configured.
Conclusions
Proposal 1. Use  for normal coverage and  for enhanced coverage for shorter DRX cycles.
Proposal 2. Keep the same requirements for WUS for shorter DRX cycles as in DRX cycles ≤ 5.12s.
Proposal 3. For intra-frequency and inter-frequency neighbor cell measurement when not configured with eDRX:
· 40 DRX cycles for 320/640ms DRX to detect the cell, 1 DRX cycle to measure, and 5 DRX cycles to evaluate in normal coverage
· 415 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when -15 ≤ Q2 < -6
· 45 DRX cycles for 320/640 DRX to detect the cell, 1 DRX cycle to measure, and 10 DRX cycles to evaluate in enhanced coverage when Q2 ≥ -6.

Proposal 4.  For eDRX cycles, the same existing requirements should apply for Tdetect with 1 DRX cycle for measurement and 2 DRX cycles for evaluation for both intra-frequency and inter-frequency neighbour cells. 
Proposal 5. Use the same requirements as in DRX cycle of 1.28s for shorter DRX cycles of 320/640ms when eDRX is and is not configured.
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