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1. Introduction

SA2 has concluded to introduce User Plane CIoT 5GS Optimization with long eDRX (i.e. the solution 19 in TR 23.724 [1]) in Rel-16 for eMTC/NB-IoT, and an LS [2] will be sent to RAN2 for asking whether RAN2 intends to support RRC Inactive with short eDRX for eMTC/NB-IoT.
In this contribution, we discuss whether there is need to introduce RRC_INACTIVE state for eMTC/NB-IoT.
2. Discussion 
User-Plane CIoT Optimization (UP CIoT) with long sleep cycle is beneficial for reducing power consumption. One use case of UP CIoT is infrequent small data transmission (e.g. solution 19 in [1]), wherein the UL/DL data might occur minutes or hours after the UE enters RRC_IDLE state. An example is illustrated in Figure 1.
Observation1: UP CIoT Optimization is suitable for infrequent small data transmission.
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Figure 1: example of using UP CIoT optimization for infrequent small data transmission.

RRC_INACTIVE state is also beneficial for reducing power consumption. The difference is that currently the sleep cycle in RRC_INACTIVE state is up to NAS transmission timer, which is shorter than the maximum sleep cycle that could be used in UP solution. One use case of RRC_INACTIVE state is frequent small data transmission (e.g. solution 36 in [1]), wherein the UL/DL data occurs more frequently as compared to the case in UP solution. An example is illustrated in Figure 2.

Observation2: RRC_INACTIVE is suitable for frequent small data transmission.
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Figure 1: example of using RRC_INACTIVE for frequent small data transmission.

In case the UE has a simple traffic pattern, UP CIoT with proper (UE-specific or default) DRX cycle might be enough for handling either infrequent or frequent cases. But it is possible that the UE traffic pattern is mixed e.g. the frequent small data occurs in bursts with significantly long silence periods in-between the bursts. In this case the NW (or the UE) may need to choose a shorter DRX cycle, resulting in additional power consumption. 

Observation3: using only a single approach (e.g. UP CIoT optimization) cannot properly address the mixed traffic pattern case.

It is beneficial if the UE could be switched between UP CIoT and RRC_INACTIVE depending on current traffic inactivity (e.g. the network has knowledge of when the burst will occur and when the silence period will occur). An example is illustrated in Figure 3.
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Figure 3: example of switching between UP CIoT optimization and RRC_INACTIVE for addressing mixed traffic pattern.

Although introducing RRC_INACTIVE state to eMTC/NB-IoT UEs might introduce additional UE complexity, we think at least for eMTC UEs the RRC_INACTIVE state could be supported. It could be FFS whether it is mandatorily supported or optionally supported. And the support of RRC_INACTIVE for NB-IoT UEs could be left FFS.
Proposal 1: RRC_INACTIVE state is supported for eMTC UEs connected to 5GC. FFS it is mandatorily supported or optionally supported.
Proposal 2: FFS whether RRC_INACTIVE state is supported for NB-IoT UEs connected to 5GC. 
3. Conclusion

In this contribution, we discuss whether there is need to introduce RRC_INACTIVE state for eMTC/NB-IoT and have the following observations/proposals:

Observation1: UP CIoT Optimization is suitable for infrequent small data transmission.

Observation2: RRC_INACTIVE is suitable for frequent small data transmission.

Observation3: using only a single approach (e.g. UP CIoT optimization) cannot properly address the mixed traffic pattern case.

Proposal 1: RRC_INACTIVE state is supported for eMTC UEs connected to 5GC. FFS it is mandatorily supported or optionally supported.
Proposal 2: FFS whether RRC_INACTIVE state is supported for NB-IoT UEs connected to 5GC. 
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