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Discussion and decision
1 Discussion
This is a revision of R2-1904099 – submitted for the RAN2#105bis meeting – based on SA2 discussion in the SA2#132 meeting, where SA2 approved the LS to RAN, RAN2 and RAN3 in [3] expressing the intention to only introduce system support for UP CIoT 5GS Optimization with long eDRX (i.e. solution 19 in TR 23.724) in Rel-16 for eMTC/NB-IoT. 
In their LS, SA2 also asked whether RAN2 intends to support RRC_INACTIVE with short eDRX (sleep cycles up to the NAS transmission timer) for eMTC and/or NB-IoT connected to 5GC in Rel-16. The analysis provided in the following suggests not to introduce support for RRC_INACTIVE with short eDRX for eMTC and/or NB-IoT.
In the framework of NB-IoT / eMTC deployments from Rel-13 onwards, UE power consumption and consequent battery lifetime is a key performance requirement; the transition from EPS to 5GS should not therefore impair the current achievable performance.

Based on previous discussions in SA2, RAN2 and in last RAN Plenary [1], it is our opinion that RRC_INACTIVE in CM-CONNECTED state is not a viable solution for NB-IoT / eMTC connected to 5GC, for the following reasons:

1. whilst in CM-CONNECTED state with RRC_INACTIVE, the UE power consumption is remarkably higher than the corresponding one in UP CIoT optimization, where the UE may be in Power Saving Mode (PSM) in EPS, Mobile-Initiated Connection Only (MICO) in 5GS; 

2. it is not expected that RRC_INACTIVE in CM-CONNECTED state allows for a power consumption lower than the corresponding one in idle mode, which in turn is expected to be around 200 times more than power consumption in PSM / MICO in UP CIoT EPS / 5GS optimization (see TR 45.820 [2] as a reference – Sects. 5.4, 6.2.6.6, 7.1.7.4.1, 7.2.4.5.2, 7.3.6.4.1, assuming a 5 Wh battery capacity, a power consumption in PSM equal to 0.015 mW (including the contributions of a low power crystal, a minimal amount of active circuitry such as timers, plus standby current leakage) and an operating voltage of 3.3V);

3. the above could theoretically lead to reduce the UE battery lifetime by 200 times, i.e. from the expected (at least) 10 years down to no more than 18 days in case of RRC_INACTIVE in CM-CONNECTED state;

4. even assuming a deep sleep time of 2 h / 24 h as in Table 6.2.6.6-2 in [2], the battery lifetime would reduce to around 7 months in case of RRC_INACTIVE in CM-CONNECTED state;

5. even considering a reduced battery lifetime of 1 year instead of the expected 10 years, this would imply the need for replacing the battery 10 times during the lifecycle of a device initially meant to be disposable: the business case would be unsustainable, due to the cost of the batteries and (above all) of their reiterated replacement in places difficult to reach in extremely extended coverage conditions;

6. the transition from e.g. initial EN-DC architecture (Option 3 family, EPC-based) to 5GC-based architectures, e.g. LTE/5GC (Option 5) and/or NGEN-DC (Option 7 family), would therefore be unfeasible for NB-IoT / eMTC, representing an unacceptable limitation to operators’ deployment strategies, not only for NB-IoT / eMTC, but for 5G as an overall trend.   

It is therefore our understanding that there is no viable way forward leading to make RRC_INACTIVE in CM-CONNECTED state an acceptable technical solution able to overcome the unavoidable UE power consumption issue.

The only alternative is therefore to adopt the same solution used for UP CIoT EPS optimization for 5GS, as also agreed in SA2 and reported in their LS in [3]. This will lead to power consumption reduction, thanks to PSM in EPS / MICO in 5GS and eDRX support. These are both essential features in the framework of LPWA scenarios.
In principle, it is our opinion that 3GPP should not accept that a standard way forward prevents the overall community of operators from running commercial deployments of already consolidated technologies and leads to jeopardize whatever transitions’ strategy of brand new 5G deployments operators may decide to adopt in the near future.

Summary

We report the following observation and suggest the approval of the following proposal:
Observation:
UE power consumption in case of RRC_INACTIVE in CM-CONNECTED state is remarkable higher than the achieved one in case of UP CIoT 5GS optimization and does not allow for meeting performance requirements set for CIoT from Rel-13 onwards.

Proposal: 
RAN2 should reply to SA2 reporting the RAN2 decision to not introduce system support for RRC_INACTIVE with short eDRX (sleep cycles up to the NAS transmission timer) for eMTC and/or NB-IoT in Rel-16.
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