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1. Introduction

This paper intends to provide analysis on how to address an Editor's note on having additional indication for support of SMS transfer when the UE is using Control Plane CIoT EPS optimization. 

2. Discussion and Analysis

In recent CT1 Adhoc meeting on IoT, CR C1A-160120 on SMS transfer using Control Plane CIoT EPS optimization was agreed. 
There is one Editor's note on indicating support of SMS transport via CP CIoT:
Editor’s note [WI CIoT-CT; CR#2408]:         How the UE and the network indicate during attach the support of SMS transport via control plane when the UE is using EPS services with CP-CIoT EPS optimization is FFS.

the intention is to how to indicate the support of SMS transfer via control plane during attach. 

Alternative 1: Add additional indication on the UE and the network support of SMS transfer via control plane during attach
1). Additional indication in UE network capability IE on the UE side:
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2). Additional indication in EPS network feature support IE on the network side. 
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As we can see, there are additional UE and network impacts to implement these these new indication, and also additional checking is needed on the procedural side when SMS transport is initiated.

Conclusion 1:  Introducing new indications require additional UE and network changes.
However upon further analysis on possible scenarios, it appears that introducing new indications on the UE and the network support of SMS transfer via control plane during attach may not be really necessary as shown below.

Scenario A. Mobile initiated SMS transfer when the UE is in EMM_IDLE mode and using CP-CIoT optimization
The CR leverages on the newly introduced new (Data) Service Request to enable transport SMS message in an encapsulated NAS message container as shown in the table below:

Table 8.2.x.1: DATA SERVICE REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	Data service request message identity
	Message type

9.8
	M
	V
	1

	
	Data service type
	Data service type
9.9.3.XX
	M
	V
	1/2

	
	NAS key set identifier
	NAS key set identifier

9.9.3.21
	M
	V
	1/2

	XY
	ESM message container
	ESM message container

9.9.3.15
	O
	TLV-E
	3-n

	WZ
	SMS message container
	NAS message container 

9.9.3.22
	O
	TLV
	4-253

	57
	EPS bearer context status
	EPS bearer context status

9.9.2.1
	O
	TLV
	4

	D-
	Device properties
	Device properties

9.9.2.0A
	O
	TV
	1


Right now the UE already indicates during attach whether it supports CP-CIoT in UE network capability IE:

	Control-plane CIoT EPS optimization (CP CIoT) (octet 8, bit 2)
This bit indicates the capability for control-plane CIoT EPS optimization.

	0
	
	
	
	Control-plane CIoT EPS optimization not supported

	1
	
	
	
	Control-plane CIoT EPS optimization supported


If the UE indicates that it supports CP-CIoT and requests CP-CIoT optimization as preferred network behavior (PNB) in attach req, and the network also acknowledges support of CP-CIoT via negotiated network behavior (NNB) in attach accept, that would mean the UE will support to use the new (Data) Service Request to transport IP/Non-IP/SMS in idle mode as specified in CR#2395r5 [3] (note that SMS container is defined to be an IE of the new (Data) Service Request):

5.6.1.2.2
UE is using EPS services with CP-CIoT EPS optimization

The UE shall send a DATA SERVICE REQUEST message, start T3417 and enter the state EMM-SERVICE-REQUEST-INITIATED.
…
So as long as both the UE and the network support CP-CIoT optimization, Data Service Request will be supported already by both the UE and the network side and initial SMS transfer can be sent via Data Service Request already. 
Observation 1:  A long as both the UE and the network support CP-CIoT, then the UE initiated SMS transfer via control plane in EMM_IDLE mode can be supported and initial SMS transfer can be sent via Data Service Request already.
Also according to stage 2,  the only condition for using SMS transfer via control plane is that “If the UE and the MME support Control Plane CIoT EPS Optimisation,”: 
If the UE and the MME support Control Plane CIoT EPS Optimisation, then for SMS transfer the Service Request procedures defined in clause 5.3.4 are not used for MO and MT SMS, but instead UE and MME shall be using the Data Transport in Control Plane CIoT EPS Optimisation
Observation 2:  According to stage 2, the only condition for using SMS transfer via control plane is “the UE and the MME support Control Plane CIoT EPS Optimisation,”.
Therefore when CP-CIoT is supported by both the UE and the network, the new (Data) Service Request needs to be used. Only when CP-CIoT is not supported, the legacy behavior is used:

1). Both the UE and network support CP-CIoT: then the UE uses CP-CIoT for SMS transfer. If the UE is in idle mode, the new (Data) Service Req is used to transfer SMS.

2). CP-CIoT is not supported by either the UE or the network:  then CP-CIoT is not used, the UE continues to use legacy service request to establish all radio bearers and move the UE to connected mode first before transfer SMS using existing NAS transport mechanism.

Note that the same NAS message container from existing transport of NAS messages procedure is reused for transport of SMS messages using Control plane CIoT optimization:

9.9.3.22
NAS message container
This information element is used to encapsulate the SMS messages transferred between the UE and the network.The NAS message container information element is coded as shown in figure 9.9.3.22.1 and table 9.9.3.22.1.

The NAS message container is a type 4 information element with a minimum length of 4 octets and a maximum length of 253 octets.
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Figure 9.9.3.22.1: NAS message container information element
Table 9.9.3.22.1: NAS message container information element
	NAS message container contents (octet 3 to octet n)

	

	This IE can contain an SMS message (i.e. CP-DATA, CP-ACK or CP-ERROR) as defined in subclause 7.2 in 3GPP TS 24.011 [13A]. 

	


Since the MME already supports handling of NAS message container to forward SMS messages, there are no additional development efforts involved on the MME side. Even without any additional indication on support of SMS transport via control plane, the forwarding of SMS messge from received NAS message container is anyhow supported. There no need to have additional indication on support of SMS transfer via control plane during attach
Observation 3:  The MME forwarding of SMS message from received NAS message container is already supported without any additional indication on support of SMS transport via control plane.
Conclusion 2:  For Mobile initiated SMS transfer when the UE is in EMM_IDLE mode and using CP-CIoT optimization, existing CP-CIoT indication is sufficient, having additional SMS support indication is unnecessary. 

Scenario B. Mobile or Network initiated SMS transfer when the UE is in EMM_CONNECTED mode and using CP-CIoT optimization
When the UE is in the EMM_CONNECTED mode, existing EMM based uplink and downlink transport of NAS messages procedure can be re-used to transport SMS messages. Although radio bearers are usually present in the UE's context due to the need to establish default PDN connection, the SMS transport mechanism is actually a control plane only mechanism and no user plane is involved. So when the UE is in the EMM_CONNECTED mode and is using CP-CIoT, there is no impact on how the SMS is transported, therefore no additional indication for the support of SMS transport via control plane when the UE is using EPS services with CP-CIoT EPS optimization is needed either.

Conclusion 3:  For Mobile or Network initiated SMS transfer when the UE is in EMM_CONNECTED mode and using CP-CIoT optimization, existing NAS transport mechanism is used, having additional SMS support indication is unnecessary. 
Scenario C. Network initiated SMS transfer when the UE is in EMM_IDLE mode and using CP-CIoT optimization
When the network has SMS messages to be forward to the UE and if the UE is in EMM_IDLE mode, the network initiates paging towards the UE. If CP-CIoT is supported by both the UE and the network, the new (Data) Service Req is then supported. When the UE receives paging and if the UE is using CP-CIoT optimization, the UE responds to the paging by sending the new (Data) Service Request message with the data service type indicating "mobile terminating request" (see CR#2395r5 [3]):

The UE shall invoke the service request procedure when:

a)
the UE in EMM-IDLE mode receives a paging request with CN domain indicator set to "PS" from the network;
…
5.6.1.2.2
UE is using EPS services with CP-CIoT EPS optimization

…

For case a in subclause 5.6.1.1, the data service type of the DATA SERVICE REQUEST message shall indicate "mobile terminating request". The UE shall set the length indicator of the ESM message container IE to zero and not include any ESM message.

After the UE moves to the EMM_CONNECTED mode, existing EMM based uplink and downlink transport of NAS messages procedure can be re-used to transport SMS messages (see section B) above). Therefore no additional indication for the support of SMS transport via control plane when the UE is using EPS services with CP-CIoT EPS optimization is needed.
Conclusion 4:  For Network initiated SMS transfer when the UE is in EMM_IDLE mode and using CP-CIoT optimization, existing CP-CIoT indication is sufficient, having additional SMS support indication is unnecessary.
3. Conclusion

Based on above analysis, the following conclusions can be derived:

Conclusion 1:  Introducing new indications require additional UE and network changes.
Conclusion 2:  For Mobile initiated SMS transfer when the UE is in EMM_IDLE mode and using CP-CIoT optimization, existing CP-CIoT indication is sufficient, having additional SMS support indication is unnecessary. 
Conclusion 3:  For Mobile or Network initiated SMS transfer when the UE is in EMM_CONNECTED mode and using CP-CIoT optimization, existing NAS transport mechanism is used, having additional SMS support indication is unnecessary. 
Conclusion 4:  For Network initiated SMS transfer when the UE is in EMM_IDLE mode and using CP-CIoT optimization, existing CP-CIoT indication is sufficient, having additional SMS support indication is unnecessary.

It is proposed to discuss above scenarios and conclusions and make a decision on whether new indications are needed. If it can be concluded that no new indications are needed, then the Editor's note can simply be removed.  
CR for implementing Alternative 1 to include additional indication on the UE and the network side is provided in C1-162649. Another alternative for not inducing new indication is provided in C1-162650.
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