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1
Introduction
AT RAN3#91 the need for the eNB to determine the RAT Type at the time of Paging was discussed and left FFS with an editor’s note. Similarly the need for the MME to determine the RAT type was discussed and an information element RAT Type was left FFS in the Initial UE Message pending decision at RAN3#91bis. 

This paper revisits these two open points related to RAT Type  in order to finalize the NB-IOT WI.

2
Description
RAT-Type in PAGING message

As explained in [2] already at the RAN3#Adhoc, it is necessary for the eNB to be aware at paging time whether the paging is for NB-IOT or not. This is because the paging channel uses different resources at physical layer than the WB-EUTRAN paging channel resources.

The RAT Type IE was however left FFS in the PAGING message at RAN3#91 in order to leave time to check if the RAT Type could not be derived by the eNB from the list of TAIs which is contained in that PAGING message.   
Section 5.4 of [1] deals with paging area management. The conclusions of key issue #4 related to paging appear in section 8 of [1] as follows:
For NB-IOT following conclusions apply: 

· Key Issue #4 (Support of efficient Paging area management for Cellular IoT) is deferred to Rel-14. Solution to paging coverage enhancements defined outside of this study may partially address the key issue for CE UEs. Assumption is that the TA code for NB-IoT cell will be different to the TA code of the other cells in the eNB.
We can see from above that the assumption of SA2 in release 13 is that a TAI is not shared between NB-IOT cells and WB-EUTRAN cells. The MME will be notified of the TAI at Attach and TAU and can derive the RAT Type. Then the MME can control the UE camping through the list of TAIs sent to the UE. This same list of TAIs is used at paging time. The paged eNB can then infer the  RAT Type from the list of TAIs received.
Based on SA2 assumption for release 13 we can then make the following proposal:

Proposal 1: remove the editor’s note in the Paging procedure of TS 36.413 section 8.5.2 as presented in annex A.

RAT Type in INITIAL UE Message

At RAN3#91 the RAT-Type was left FFS in the Initial UE Message.

The eNB is aware that the UE connects via an NBIOT RAT or WB-EUTRAN RAT. This IE in the Initial UE Message would thus allow the eNB to inform the MME if the UE accesses via the NB-IOT RAT or not. This indication is for the EPC and more precisely for PCC check:

The RAT type is used for the PCC decision. The RAT type is provided to the PCRF by the PDN GW if received by the previous message. If the PDN GW/PCEF is configured to activate predefined PCC rules for the default bearer, the interaction with the PCRF is not required.
Observation 1: the RAT type is needed by the MME to be provided to the PCC.

However, based on the discussion above related to paging, the MME should already always be able to determine the RAT Type from the list of TAIs it manages with the UE: At Initial Attach and further on in TAU the MME receives the TAI in which UE is located. By sending to the UE a list of TAIs of same RAT, the MME is informed of any RAT change through TAU Request message and the TAI contained in that message. 

Observation 2: the RAT Type could be derived by the MME from the TAI.

Proposal 2: remove the FFS and the RAT-Type IE from the Initial UE Message message as presented in annex B.

3
Conclusion
This paper has discussed the open issues related to the presence of the RAT Type in the Paging message and the Initial UE Message and made the following conclusions:

Proposal 1: remove the editor’s note in the Paging procedure of TS 36.413 section 8.5.2 in the baseline CR [3] as presented in annex A.

Proposal 2: remove the FFS and the RAT-Type IE from the Initial UE Message message in the baseline CR [4] as presented in annex B.

References

[1] TR 23.720: "Architecture enhancements for Cellular Internet of Things", latest version 1.3.0
[2] R3-160105: Introduction in TS36.413 of the cIOT User Plane solution, Alcatel-Lucent
[3] R3-160549: Introduction of UE Context Resume function, CR1383, TS36.413
[4] R3-160526: Introduction of common impacts of NB-IOT solutions, CR1393, TS36.413
Annex A (CR1383, TS36.413)
8.5.2
Successful Operation
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Figure 8.5.2-1: Paging procedure
The MME initiates the paging procedure by sending the PAGING message to the eNB.

At the reception of the PAGING message, the eNB shall perform paging of the UE in cells which belong to tracking areas as indicated in the List of TAIs IE.

The CN Domain IE shall be transferred transparently to the UE.

The Paging DRX IE may be included in the PAGING message, and if present the eNB shall use it according to TS 36.304 [20].

A list of CSG IDs may be included in the PAGING message.

If included, the E-UTRAN may use the list of CSG IDs to avoid paging the UE at CSG cells whose CSG ID does not appear in the list.

For each cell that belongs to any of the TAs indicated in the List of TAIs IE, the eNB shall generate one page on the radio interface.

The Paging Priority IE may be included in the PAGING message, and if present the eNB may use it according to TS 23.401 [11] and TS 23.272 [17].

If the UE Radio Capability for Paging IE is included in the PAGING message, the eNB may use it to apply specific paging schemes.

Annex B (CR1393, TS36.413)
9.1.7.1
INITIAL UE MESSAGE

This message is sent by the eNB to transfer the initial layer 3 message to the MME over the S1 interface.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject

	TAI
	M
	
	9.2.3.16
	Indicating the Tracking Area from which the UE has sent the NAS message.
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	Indicating the E-UTRAN CGI from which the UE has sent the NAS message.
	YES
	ignore

	RRC Establishment Cause
	M
	
	9.2.1.3a
	
	YES
	Ignore

	S-TMSI
	O
	
	9.2.3.6
	
	YES
	reject

	CSG Id
	O
	
	9.2.1.62
	
	YES
	reject

	GUMMEI
	O
	
	9.2.3.9
	
	YES
	reject

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	reject

	GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating GW Transport Layer Address if the GW is collocated with eNB.
	YES
	ignore

	Relay Node Indicator
	O
	
	9.2.1.79
	Indicating a relay node.
	YES
	reject

	GUMMEI Type
	O
	
	ENUMERATED (native, mapped, …)
	
	YES
	ignore

	Tunnel Information for BBF
	O
	
	Tunnel Information 9.2.2.3
	Indicating HeNB’s Local IP Address assigned by the broadband access provider, UDP port Number.
	YES
	ignore

	SIPTO L-GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating SIPTO L-GW Transport Layer Address if the SIPTO L-GW is collocated with eNB.
	YES
	ignore

	LHN ID
	O
	
	9.2.1.92
	
	YES
	ignore

	MME Group ID
	O
	
	9.2.3.44
	
	YES
	ignore
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