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1
Background

In previous SA2 meetings the Early Data Transmission (EDT) for the User Plane CIoT 5GS Optimisation was discussed. The discussion was primarily focused on how to optimize for the MO transmission of single UL packet, that is, a very common scenario for sensor applications. An evaluation of the two main solutions discussed in Sapporo meeting, use a “Pending downlink indication” and “Do nothing”, are compared and evaluated below.
2
Solutions evaluation
In this section we evaluate and compare the solution that we proposed in previous meetings.

	Solution #
	Solution description
	Signalling overhead
	UE power consumption
	Latency
	Comments
	Evaluation

	1
	“Do nothing”, Release UE immediately without considering pending DL data.
Network pages UE when possible.
If paging is not possible, e.g. at periodic MO data, AMF releases UE ctx in NG-RAN, which forces UE to do Service Request at next MO data, and pending DL data can be sent. 
	Additional signalling required to page the UE.

Losing the benefit with UP CIoT 5GS Optimisation at periodic MO data, when fallback to normal Service Request is required to handle pending DL data. 
	Optimized power consumption for MO only devices. 

Increased power consumption for devices that need to receive  DL data as UE needs to establish new connection due to being paged.
	Increased latency for MT data transmissions. 

MT cannot be sent when  UE sends MO data, but  additional latency added waiting until the sleep cycle ends.  
	This solution does not support MICO with Active Time set to ‘0’ and if configured so, the UE becomes unreachable.


	Adds signalling overhead at MT data/ signalling/SMS.

Decreases UE battery lifetime at MT data/signalling/SMS.

Does not support Active Time with ‘0’ sec operation.
This solution breaks the intention and  benefit with UP CIoT 5GS Optimisation to solve the issue of pending DL data.

	2
	Provide DL data pending indication when DL data is actually pending.
	Minimum signalling overhead added as only issued by CN when actually DL data/signal/SMS is pending.


	Optimized power consumption for MO and MT devices. 
	No latency for MT data/signal/SMS transmissions.
	This solution enables support for MICO mode with Active Time set to ‘0’ while ensuring UE reachability and timely delivery.
	Optimized power consumption with minimum signalling overhead on NGAP.
This solution leverages the benefits with the UP CIoT 5GS Optimisation.


3
Proposal
The source companies of this contribution propose to go with the optimized way for EDT transmissions using solution#2 for Downlink Data Pending indication. 
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