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1 Introduction

At RAN2#93bis, RAN2 had its first discussions on this WI “Signalling reduction to enable light connection for LTE”. According to RAN guidance, this discussion in RAN2 and RAN3 was expected to focus on signalling reduction due to paging in Q2 2016. 

It became clear both in RAN2 and RAN3 that to progress on paging discussions, some further assumptions on the “light connection” was needed. Signalling reduction for paging, RAN vs CN paging, paging over X2 etc seems more for RAN3 to discuss than RAN2.

In this document, we assess the WI objectives.
2 Discussion
Main reason for the RAN guidance for the WI to focus on paging in Q2 2016 was to allow the Rel-13 C-IoT Suspend/Resume functionality to stabilize. Now, at the beginning of RAN2#94, the status is: 
· RRC Suspend/resume is agreed as one C-IoT component in NB-IoT,
· Email discussion “[93bis#30][LTE/CIOT opt] Stage 3 CR” to introduce RRC Suspend/resume in LTE.
The following flow charts from TS23.730 [2] illustrate the principles of the Suspend and Resume procedures. 
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Figure 6.18.1.3-1: Suspension of a RRC Connection
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Figure 6.18.1.4-2: Resumption of a previously suspended RRC connection for the MT case

From the WI description [1]:
In the study phase, investigate potential solutions for the following aspects, taking into account both UE mobility and traffic pattern:
· Signalling reduction due to handover, considering UE centric mobility, e.g. cell (re)-selection. (RAN2/3, Q3/2016) 
· Signaling reduction due to Paging, considering limiting the Paging transmission within a more limited area. (RAN2/3, Q2/2016) 
· Signalling reduction to CN over S1 interface due to mobility and state transitions by hiding them from CN. (RAN2/3, Q3/2016) 

· UE context storage and retrieval along with UE mobility across different eNBs. (RAN3/2, Q3/2016)

· Necessity of a new RAN based state (RAN2, Q3/2016)

On assessing the aspects above, we find:
· UE centric mobility is used when the RRC Connection is Suspended (UE is in idle mode).
· From paging mechanism point of view on network level (e.g. comparing if paging initiated by MME or RAN), we do not expect there is any fundamental considering UE is Idle or Connected. From UE point of view, there can be some changes if paging and paging DRX is introduced to connected mode.
· In Rel-13 Suspend/Resume, S1 connection is released when RRC connection is suspended. It should be possible to evolve the Rel-13 Suspend/Resume, such that S1 connection is maintained at Suspend, with no or minor impact on Rel-13 RRC signalling. However, necessity and feasibility of such paging enhancement should be discussed in RAN3.
· There should be no principle difference for context storage and retrieval if UE is Idle or Connected.

· There should be no principle difference if the new RAN-based state is modelled as an idle-mode state or a connected-mode state or some new state. However, the specification efforts might be different.
We note that RAN3 has recently studies a lot different paging enhancements so that amount of paging messages is minimized. We consider that studying RAN based paging should primary studied in RAN3 as long as there is no big impact on Uu operation.

From the WI description: 


From RRC complexity and product implementation point of view, we see a clear benefit in evolving the RRC Suspend/Resume, rather than defining new signaling procedures and concepts for the same functionality.
3 Conclusion

In this document, we have assessed the objectives of the WID [1}, and observed that the Rel-13 Suspend/Resume feature already fulfil some of the WI objectives. 
We consequently ask RAN2 to agree on the following: 
Proposal 1 RAN2 study on light connection should focus on evolving Rel-13 Suspend/Resume feature, such that RRC signaling impact is minimized.

Proposal 2 Feasibility and usefulness of RAN based paging (over X2) should be studied in RAN3.

4 References
{1]
WID: Signalling reduction to enable light connection for LTE, RP-160540
[2]
TR23.720, Study on architecture enhancements for Cellular Internet of Things

If considered beneficial, the solution can consider reusing the Suspend/Resume procedure specified in Rel-13, with necessary enhancements. Any left-over optimization from the User plane solution that could not be completed in time for Rel-13 can also be addressed in this WI.
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