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Introduction

This document provides some background for S1-U data and CIoT EPS Optimization. 
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Discussion
The stage 3 description in TS 24.301 [2], 5.5.1.2.4 Attach accepted by the network
“The network informs the UE about the support of specific features, such as IMS voice over PS session, location services (EPC-LCS, CS-LCS), emergency bearer services, or CIoT EPS optimizations, in the EPS network feature support information element.”
EPS network feature support
“The purpose of the EPS network feature support information element is to indicate whether certain features are supported by the network.
…
Table 9.9.3.12A.1: EPS network feature support information element

	Control plane CIoT EPS optimization (CP CIoT)

(octet 3, bit 8)

	This bit indicates the capability for control plane CIoT EPS optimization

	Bit

	8

	0
	
	
	
	Control plane CIoT EPS optimization not supported

	1
	
	
	
	Control plane CIoT EPS optimization supported

	

	User plane CIoT EPS optimization (UP CIoT)

(octet 4, bit 1)

	This bit indicates the capability for user plane CIoT EPS optimization

	Bit

	1

	0
	
	
	
	User plane CIoT EPS optimization not supported

	1
	
	
	
	User plane CIoT EPS optimization supported

	

	S1-u data transfer (S1-U data)

(octet 4, bit 2)

	This bit indicates the capability for S1-u data transfer

	Bit

	2

	0
	
	
	
	S1-u data transfer not supported

	1
	
	
	
	S1-u data transfer supported

	


“
Combinations of EPS network feature support in NB-S1 mode
According TS 24.301 [2], 5.3.15 CIoT EPS optimizations:
A. “The support of control plane CIoT EPS optimization is mandatory for the network in NB-S1 mode”

B. “If the UE supports user plane CIoT EPS optimization, it shall also support S1-U data transfer.”

C. “If the UE and the network support both the control plane CIoT EPS optimization and S1-U data transfer, then when receiving the UE's request for a PDN connection …”

Based on TS 24.301 [2], 9.9.3.34 UE network capability, the UE may indicate the related CIoT EPS optimizations. 
According TS 24.301 [2], 5.3.15 CIoT EPS optimizations

“The UE may indicate the support for control plane CIoT EPS optimization, user plane CIoT EPS optimization, EMM-REGISTERED without PDN connection, S1-U data transfer and header compression …”
The combinations of certain features supported by the network should include:
1. CP CIoT

2. CP CIoT, S1-U data

3. CP CIoT, UP CIoT, S1-U data
UE capabilities
In TS 36.523-2 [3], Table A.4.4-1: Additional information, these capabilities are defined:
1. CP CIoT

2. UP CIoT

3. S1-U data
Some details are explained in R5-173635 [4] for CP CIoT and R5-173684 [5] for UP CIoT.

For S1-U data, e.g. TS 23.401 [1], 5.3.4B “Data Transport in Control Plane CIoT EPS optimisation” contains:
“If the UE and MME use the Control Plane CIoT EPS Optimisation, they can transfer data in NAS PDUs including the EPS Bearer Identity of the PDN connection they relate to, for which there is no S1-U bearers established (i.e. when an S1-U bearer is established the UE shall use S1-U to transfer data PDUs).
…
5.3.4B.4
Establishment of S1-U bearer during Data Transport in Control Plane CIoT EPS optimisation
… 
UE or MME can use this procedure if the UE and MME successfully negotiate S1-U data transfer or User Plane EPS optimisation in addition to Control Plane CIoT EPS optimisation”

UE associated test scenarios
These combinations for NB-S1 mode should be tested:
A. An UE indicating support for CP CIoT should be tested for

a. CP CIoT

B. An UE indicating support for CP CIoT and S1-U data should be tested for 

a. CP CIoT 

b. CP CIoT, S1-U data
C. An UE indicating support for CP CIoT, UP CIoT and S1-U data should be tested for

a. CP CIoT 

b. CP CIoT, S1-U data
c. UP CIoT, S1-U data
This is not fully considered within e.g. the current procedures for NB-IoT Generic procedures.
An update of the NB-IoT procedures starting with a S1-U data test condition is one method to address this issue. 
3
Proposal
It’s proposed

1. To add a S1-U data test condition, update the generic procedures, align the UE capabilities and the test case applicability accordingly. 
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