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Abstract of the contribution: An overall evaluation of Light Connection including a comparison with Connection Suspend-Resume (CSR)
1. Discussion

The Connection Suspend Procedure (TS 23.401 clause 5.3.4A) and Connection Resume Procedure (TS 23.401 clause 5.3.5A) are available in LTE/EPC. The User Plane CIoT EPS Optimization uses the Connection Suspend and Connection Resume Procedures (CSR procedures) to optimize CIoT infrequent small data. In contrast to the Control Plane CIoT EPS Optimization, nothing prevents the User Plane CIoT EPS Optimization from also be used for large data volumes (i.e. not restricted to small data only). Given the way the CSR-procedures minimize the signalling over radio and over S1, the User Plane CIoT EPS Optimization is also an effective optimization to frequent data transmission. 

Because of the characteristics of the CSR-procedures, it is worth to notice that these procedures can be used not only for CIoT devices, but generally for any LTE UE. The only requirement is that the MME and eNB shall support the CSR-procedures. 

Observation 1: the CSR-procedures reduces signalling load and by that improve end user experience due to shorter call setup latency for all UEs, e.g. smartphones and CIoT devices
Comparison on further signalling aspects and paging characteristics is outlined in the table below.  
Table 1 Comparison between CSR and Light Connection

	
	Connection Suspend Resume
	Light Connection

	Use case
	All Smartphones and CIoT devices. 
	Non-roaming Smartphones and Non-roaming CIoT devices that does not use PSM/eDRX or ‘UE Reachability’ Event notifications

	Terminal versions
	Rel-13 version terminals and onwards.
	Rel-15 version terminals only

	Signaling reduction
	Optimized RRC establishment and eliminated S1 RAB Establishment
	Optimized RRC establishment and eliminated S1 and S11 signaling

	S1 and S11 signaling 
	S1 connection is maintained but suspended. Signaling for RAB setup is reduced/eliminated.   
	S1 connection is maintained and active. Signaling over S1/S11 is reduced/eliminated. 

	UE State
	ECM-Idle
	ECM-Connected

	Paging
	Uses existing MME initiated Paging 
	Requires new RAN initiated Paging and S1 assistance or fallback

	Paging load 
	Single cell initial paging from MME with typically 80% success rate (MME and RAN paging are load equivalent).

Paging escalation over S1 for remaining 20%, one paging request per eNB (existing procedure).

	Single cell initial paging from eNB with typically 80% success rate (MME and RAN paging are load equivalent) (new eNB procedures).

Paging escalation over X2 within RAN area for remaining 20%, one (or more) paging requests per eNB (new eNB procedures). 

Fallback to S1 paging for larger/PLMN area or CN assisted paging escalation (both requires new signaling). 

	Paging latency


	Current paging latency 
	Minor paging latency reduction at successful single cell paging. 

Major paging latency increase at paging escalation due to application layer/IMS-proxy/NAS-layer retransmission dependency. 

	Paging failure
	Existing handling and escalation within MME
	Requires new handling with escalation over X2 with RAN paging area and second phase escalation over S1 outside RAN paging area. 

	Data handling at paging escalation 
	Loss-less paging escalation. 

In SGW for user data, in MME for MT SMS, in MME for MT NAS signaling


	Data-loss at paging escalation.
Increased latency at paging escalation (on application layer/IMS-proxy/NAS layer due to retransmissions)

Alternatively, complex additions in LTE/EPC with new type of RAN/CN forwarding of MT user data, MT NAS and MT SMS is required.


3. Proposal
It is proposed to capture the overall evaluation. The comparative analysis between CSR-procedures and LC can be captured in an Annex of TR 23.723.
***** First Change ******

7
Overall Evaluation
The CSR-feature (Connection Suspend Resume procedures in TS 23.401 clause 5.3.4A, and clause 5.3.5A) can be applied to all Smartphones and CIoT devices, CSR can be applied to both non-roaming and roaming UE. CSR can be applied to power saving UEs (i.e. PSM and eDRX). CSR optimizes RRC signalling over the radio and thereby reduces latency for the initial packet and saves radio resources. CSR-procedures exists in the standard since Rel-13 and will enhance operators’ network performance and end-user experience when taken into use.

At a comparison with the CSR-feature, Light Connection makes further reduction of CN signalling (S1 signalling and S11 signalling). However Light Connection does not do any further reduction of radio signalling compared to CSR. Further in comparison the CSR-feature is applicable to all Smartphones and CIoT devices, whereas Light Connection is applicable to a limited number of use cases only. The cost to achieve the additional CN signalling reduction is a major system wide impact on both the EPC system and the LTE system.
Light Connection is a complex feature with system wide impact, where all identified issues and any potentially unidentified issues have not been sufficiently studied. The study has generated an insufficient number of contributed solutions, questionable quality of solutions, and with insufficient analysis of solutions made. This cannot justify a move to a normative phase for Light Connection. In addition, the major effort and SA2 meeting time that would be required to complete the study, cannot justify a further extension of the study.

Therefore, due to the extensive effort in completing a full Light Connection study, a complete normative phase and an extensive implementation phase just for the very limited performance gain in relation to the CSR-feature, the introduction of a Light Connection feature in LTE/EPC cannot be justified.

***** Next Change ******

A.x
High level architectural aspects

Table 1 Comparison between CSR-procedures and Light Connection 

	
	Connection Suspend Resume
	Light Connection

	Use case
	All Smartphones and CIoT devices. 
	Non-roaming Smartphones and Non-roaming CIoT devices that does not use PSM/eDRX or ‘UE Reachability’ Event notifications

	Terminal versions
	Rel-13 version terminals and onwards.
	Rel-15 version terminals only

	Signaling reduction
	Optimized RRC establishment and eliminated S1 RAB Establishment
	Optimized RRC establishment and eliminated S1 and S11 signaling

	S1 and S11 signaling
	S1 connection is maintained but suspended. Signaling for RAB setup is reduced/eliminated.   
	S1 connection is maintained and active. Signaling over S1/S11 is reduced/eliminated. 

	UE State
	ECM-Idle
	ECM-Connected

	Paging
	Uses existing MME initiated Paging 
	Requires new RAN initiated Paging and S1 assistance or fallback

	Paging load 
	Single cell initial paging from MME with typically 80% success rate (MME and RAN paging are load equivalent).

Paging escalation over S1 for remaining 20%, one paging request per eNB (existing procedure).

	Single cell initial paging from eNB with typically 80% success rate (MME and RAN paging are load equivalent) (new eNB procedures).

Paging escalation over X2 within RAN area for remaining 20%, one (or more) paging requests per eNB (new eNB procedures). 

Fallback to S1 paging for larger/PLMN area or CN assisted paging escalation (both requires new signaling). 

	Paging latency


	Current paging latency 
	Minor paging latency reduction at successful single cell paging. 

Major paging latency increase at paging escalation due to application layer/IMS-proxy/NAS-layer retransmission dependency. 

	Paging failure
	Existing handling and escalation within MME
	Requires new handling with escalation over X2 with RAN paging area and second phase escalation over S1 outside RAN paging area. 

	Data handling at paging escalation 
	Loss-less paging escalation. 

In SGW for user data, in MME for MT SMS, in MME for MT NAS signaling


	Data-loss at paging escalation.
Increased latency at paging escalation (on application layer/IMS-proxy/NAS layer due to retransmissions)

Alternatively, complex additions in LTE/EPC with new type of RAN/CN forwarding of MT user data, MT NAS and MT SMS is required.


***** End of Changes ******
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